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1. FAIRFIELD PLANT OPERATION 

1.1. 0100 Sewage Delivery  

Inlet Pump Station 
Odour Control 
 

1.1.1. 0100 References 

1.1.1.1. P&ID  

Fairfield WRP Biotreat P&ID Drawings & Hydraulic Profile 
7107-I-DWG-5004 

7107-I-DWG-5002 

7107-I-DWG-5000 

7107-I-DWG-5001 
 

1.1.1.2. 0100 Equipment Layout  

Fairfield WRP Biotreat Inlet Layout 
Fairfield WRP Biotreat Site Layout Drawings 
Fairfield WRP Biotreat Site Layout Drawings Piping Under Ground 
Fairfield WRP Biotreat Inlet DryWell Vent 
Fairfield WRP Biotreat ByPass Storage Tank Piping 
 
 

1.1.1.3. 0100 Citec Screen 

On Site Display Screen (Red Lion) 
The on site Display Screen indicates the following: 

1. 2 pairs of Pumps, Pressure Gauges, Flowmeters and the Cumulative Flow Value. 
2. The current mode of pump operation . 
3. Communication (via the SRTP/ip protocol) with the GE PLC. 
4. The Gen-set options and the touch screen calibration page. 
5. The overview page showing the 4 pumps, pipework, flow meters, pressure gauges and exhaust fans. 
6. The start and stop levels are displayed for the three pump modes (A, B, AB). 
7. The pressure gauge and flow meter equipment have HiHi and LoLo alarm and setpoint and reverse status 

information. The flow meter Reverse status is shown. 
8. Odour Station High Speed Alarm. 
9. The Vent Fan Idle for 5 minutes Alarm. 
10. Today and yesterday pump hours run and starts. 
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1. General 
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SCADA (Citect) 
The pump station does not communicate to the Urban Utilities Telemetry System (UUTS); only the on site control 
(Citect SCADA) System. The PLC communicates directly to the SCADA system via the on site fibre optic 
communication LAN. 
 

 Plant Overview 
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 Process Overview 

 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 5 of 1659



 

 Sewage Pump Station Upgrade 
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 Inlet Pumpstation PIT0111002 
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 Inlet Pumpstation setpoints 
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 Inlet Pumpstation FIT0111002 
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 Inlet Pumpstation PIT0111003 
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 Inlet Pumpstation FIT0111003 
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  Inlet Pumpstation PIT0111001 
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 Inlet Pumpstation FIT0111001 
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 Inlet Pumpstation SP194FLWOT 
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 Inlet Pumpstation SP193WWL01 
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 Inlet Works LIT0210001 
 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 16 of 1659



 

 Inlet Works FIT1030002 
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 Inlet Works FIT1030001 
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 Inlet Works LIT0250001 
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 Inlet Works FIT0250001 
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 Odour Control 
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 Trends - Pump Station Flow 
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 Trends - Pump Station Volume 
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1.1.2. 0100 Routine Operation 

1.1.2.1. 0100 Process Description 

0100 Inlet Pump Station 
The Fairfield WRP Inlet Pump Station main features are two (2) 50kW Dry Well Pumps and two (2) 30kW Wet Well 
Pumps. 

 Pumps: The 2x50kW Dry Well and 2x30kW Wet Well Pump work in combination. The Wet Well Pumps are 
sized for Dry Weather Flows (up to 2 x ADWF) with the Wet Weather Flows (greater than 2 x ADWF) being 
serviced by the larger Dry Well Pumps. 

 Pump Interlocking: The 2 large (50kW) pumps can not run at the same time. Only 1 small (30kW) pump can 
run when a large pump is running. When both large (50kW) pumps are not Available, both small (30kW) pumps 
may run. To prevent the Inlet Screen Flooding the Maximum Allowable Inlet Pump Station Flowrate is 
210 L/Sec. When the pumps run in Mode A+B the large (50kW) pump speed is limited so the flowrate 
restriction of 210 L/Sec is achieved. 

 Emergency Pumping Mode: When the level reaches the Surcharge Imminent Setpoint, the Emergency Pumping 
(Dry Weather) Mode is initiated and one small (30kW) Wet Well Pump starts (if it is not already running) via 
both the Primary and Secondary Controller. When after 3 minutes the Surcharge Imminent Probe is still active 
then the Emergency Pumping (Wet Weather) Mode is initiated and one large (50kW) pump also starts via the 
Primary Controller (if it is not already running). Note: The Emergency Pumping Mode does not override the 
Normal Pump Control modes and operates in parallel with other Pump Control Modes. 

 Secondary Controller: As a backup to the Primary Controller, the Secondary Controller operates the two 
small (30kW) Wet Well Pumps. The two small pumps only operate together when none of the large pumps are 
running. The Secondary Controller, in Emergency Pumping Mode, first starts one small (30kW) Wet Well 
Pump and waits 4 minutes before starting the second small (30kW) pump. When a Secondary Controller 
becomes inoperative, due to the fact that both the wet well pumps have failed, the respective alarm is enunciated 
at the respective SCADA screen. 

 Inhibit Pumping: The Inhibit Pumping (Dry Weather) Mode requests one small pump (30kW) to start at 
minimum speed and to vary the speed if the level rises. When the level continues to rise the Inhibit Pumping 
(Wet Weather) Mode stops the small pump and starts a large pump (50kW) at minimum speed. The speed varies 
if the level rises. 

 Pump Duty Cycle: The 2 large (50kW) and 2 small (30kW) pumps each have a separate duty block to 
determine which of the 2 (from each set) is to run next. 

 Pump Start Levels: The 2 large (50kW) and 2 small (30kW) pumps each have separate Start and Stop Levels. 

 
0100 Inlet Valve: 
The Inlet Valve Actuator only has Remote Manual Control at the respective SCADA screen. 
 
0100 Flowmeters x 3: 
The 2 large (50kW) pumps and each of the 2 small (30kW) pumps have separate delivery pipes to the inlet works. All 3 
of these delivery pipes has a respective Magflow Flowmeter. The sum of the 3 flow meters is the Delivery Flow of the 
Inlet Pump Station.  
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0100 Pressure Gauge x3:  
The 2 large (50kW) pumps and each of the 2 small (30kW) pumps each have separate delivery pipes to the inlet works. 
All 3 of these delivery pipes has a respective Pressure Transmitter. 
 
0100 Dry Well Sump Pump 
The Dry Well Sump Pump pumps any liquid that builds up in the Dry Well Tank due to rainfall or leaking pipes/pumps 
and pumps back to the Wet Well Tank. This pump is controlled based on the level from the multitrode type Level 
Sensor.  
 
0100 Ventilation Fans 
The Dry Well Tank has two DOL Ventilation Fans. The two Vent Fans (1.4kW) operate in Duty/Standby arrangement. 
At least one Vent Fan is to operate at all times. The local Manual Selector switch determines which Vent Fan operates in 
Manual Mode. In Auto the PLC controls the fan Operation and Duty Changeover. 
 
0100 Odour Control 
The Odour Control Unit extracts potentially foul air from the Inlet Pump Station Wet Well, the Inlet Works and the 
Bioselector Tanks. Odour extraction is achieved via suction of air from the odourous areas of the plant via fans located 
within the Odour Control System. Odourous air is treated by the Bioscrubber and then further polished by the Activated 
Carbon Filters before being discharged through the Exhaust Stack. 
The Odour Control Unit has its own integral PLC and MCC to control and monitor all the drives contained within the 
Odour Control Unit. The PLC communicates with the Main PLC and indicates the current status of the automated 
equipment. 
 
0100 Generator 
The pump station is powered directly from the ST02 Fairfield WRP main MCC which has its own Generator 
Backup Supply. The Generator is capable of supplying power for maximum Inlet Pump Station operation. 
 
0100 Communications 
The Switchboard communicates to the sites SCADA system (Citect) via the site LAN. The PS does not 
communicate directly to the Cullen Avenue Control Room via the Trio Radio Network. 
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1.1.2.2. 0100 Operating Envelopes 

Process Objectives - Pumps 
To pump the Maximum Influent Flow Rate (6x ADWF = 208L/sec) to the Inlet Works and pump lesser flows as dictated 
by the pump station level control system. 
The motors are standard DOL fixed speed types with local, Remote Manual and Auto control modes. 

 Dry Well Pumps Wet Well Pumps Total Flow (L/sec) Units 

Minimum Flow 65 19,5 19,5 L/sec 

Maximum Flow 170 @ 17m 65 @ 20m 235 L/ sec 

 

 Dry Well Pumps Wet Well Pumps Units 

Minimum Speed 30 30 Hz 

Maximum Speed 50 50 Hz 

 
Process Objectives - OCU 
To remove and treat potentially foul air from the odorous zones of the treatment plant, 
 

1.1.2.3. 0100 Control 

 Interlocks  
Interlocks - Pumps 

 Only one of the Dry Well (50 kW) pumps, PU-0110-001, PU-0110-002 can run at any time. 
 If one of the (50 kW) Dry Well pumps PU-0110-001, PU-0110-003 is available, only one of the (30 kW) wet 

well pumps can run at any time (i.e., A + A mode not possible). 
 
Interlocks – OCU 
NIL 
 
Operator Selections and Setpoints - OCU 
The Odour Control Unit is stand alone, controlled at the local HMI. 
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 PLC Parameters and Control 

Description Units Preset Comment 

Range m 10.000 4 -20mA over 10.000 m range 

Surcharge occurring level mAHD 1,152 As • per existing pump station 

Surcharge imminent level mAHD 0.852 As per existing pump station 

Inhibit mode start level mAHD 0.652 Elevated start mode A 

Inhibit mode stop level mAHD 0,452 Elevated start mode A 

Emergency storage inlet level mAHD   

High Alarm Level mAHD -2.500 Activate High level alarm 

A + B start level mAHD -2,800 Start Mode A + B 

A + B stop level mAHD -3,000 Stop Mode A + B 

B + pump start level mAHD -3.600 Start Mode B 

B + pump stop level mAHD -3.800 Stop Mode B 

A pump start level mAHD -4.000 Start Mode A 

A pump stop level mAHD -4,350 Stop Mode A 

Low alarm level mAHD -4,550  

Wet Well empty level mAHD -.4750  

Bottom of Wet Well mAHD -5.720  

 

 Auto Operation 
Duty / Standby Selection 
Vendor controlled Duty/Standby selection  
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1.1.3. 0100 Non-routine Operation 

Revise this section over a period of 1 year operations 
 

1.1.3.1. Non-routine Events 

 Sample Locations 

Fairfield WRP Biotreat  0100 Sewage Delivery Photos 
 

 Monitoring and Alarms 
Pumps 
Each pump of the 2 pairs of pumps are alarmed as per standard pumps. 
 
Flowmeter 
The 2 Flowmeters are alarmed as per standard flow meters. 
 
Pressure Gauge 
The 2 Pressure Gauges are alarmed as per standard pressure gauges. 
 
Vent Fan 
One of the two 1.4kW Vent Fans must be operational at all times. Each Vents Fans Alarm is activated if it is not Healthy. 
When a Vent Fan is not detected as running by the PLC (in manual or remote) for more than five minutes then the 
respective high priority alarm is raised. 
 
Inlet Valve Alarms 
When in remote mode the Inlet Valve can be controlled by the Operator using the respective SCADA screen. 
Alarms are raised when the PLC attempts to operate the valve and the position feedback does not operate within the set 
time period. Fail to Fully Open and Fail to Fully Close alarms respectively. The valve positions are trended in the 
SCADA system. 
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Alarms - Response Table 
 Alarms – High Priority 
Alarms \ Setpoints \ Controls Parameters 

Number Description Setpoints Range 
Sewer pumps    
 Pump X Current (amps) high limit alarm   

 Pump X Current (amps) low limit alarm    

 Pump X Power (kW) high limit alarm    
 Pump X Power (kW) low limit alarm    
 Pump X Moisture in Oil (MIO) alarm    
 Pump X Motor thermistor alarm   
Flow Pump 3 (FAL0111001) Low flow alarm   
 Pump 4 (FAL0111002) Low flow alarm   
 Pump 3 (FAH0111001) High flow alarm    
 Pump 4 (FAH0111002) High flow alarm    
 Dry Well (FAL0111003) Low flow alarm    
 Dry Well (FAL0111003) High flow alarm    
 Reflux Valve (NRV-0111-001) Low flow alarm    
 Reflux Valve (NRV-0111-002) Low flow alarm    
 Reflux Valve (NRV-0111-003) Low flow alarm    
 Reflux Valve (NRV-0111-004) Low flow alarm   
Level sensors 
Primary Sensor 
(Hydrostatic) 

Wet Well High level (LAH0111004) alarm (-3.500m AHD)   

 Wet Well High High level (LAHH0111004) alarm (-0825 
m AHD) 

  

 Wet Well Low level LAL0111004) alarm (-4.550 mAHD)   
Level sensors 
Secondary Sensor 
(Radar) 

Wet Well High level (LAH0111002) alarm (-2.500m AHD)   

 Wet Well High High level (LAHH0111002) alarm (-0.835 
m AHD)  

  

 Wet Well Low level (LAL0111002) alarm (-4.550 m AHD)   
Level switches 
 

Wet Well High level (LAH0111001) alarm   

 Wet Well High High level (LAH0111003) alarm   
 Multitrode (LAH0111005) High level alarm    
 Multitrode (LAH0111006) High level alarm   
Pressure elements 
 

Pump 3 Low pressure (PAL0111001) alarm    

 Pump 4 Low pressure (PAL0111002) alarm   
 Dry Well Pumping Low pressure (PAL0111003) alarm,    
 Pump 3 High pressure (PAH0111001) alarm    
 Pump 4 High pressure (PAH0111002) alarm   
 Dry Well Pumping High pressure (PAH0111003) alarm,   
Dry Well Dry Well Level (LAH0111005) High level alarm   
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Number Description Setpoints Range 
 
 Dry Well Level (LAHH0111005) High High level alarm   

 

 Alarms – Low Priority 
Alarms \ Setpoints \ Controls Parameters 

Number Description Setpoints Range 
    

    

 
 

 External Conditions 
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1.1.3.2. 0100 Performance Parameters 

 Equipment Datasheets 
Fairfield WRP Biotreat Mechanical Equipment Schedule 
Fairfield WRP Biotreat Instrument Schedule 
Fairfield WRP Biotreat Valve Schedule 
 

1.1.3.3. 0100 Out of Specification - Supply 

 Check Sheets 
Fairfield WRP Biotreat  Check Sheet Inlet Plant 

1.1.3.4. Breakdowns 

 SOP \ SWMS 
Fairfield WRP Biotreat Standard Operation Procedures 
 

1.1.3.5. 0100 Maintenance Procedures 

 Taking Off Line 
SOP \ SWMS 
Fairfield WRP Biotreat Standard Operation Procedures 
 

 Preventive  
Fairfield WRP Biotreat Preventive Maintenance Inlet Plant 

1.1.3.6. Suppliers 

Fairfield WRP Biotreat 0100 Sewage Delivery Suppliers List 

1.1.3.7. Spares 

Fairfield WRP Biotreat 0100 Sewage Delivery Spares List Recommended Spares 
NIL 
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1.1.4. Vendor \ Equipment 

1.1.4.1. Area – Site 

Fairfield WRP Biotreat Inlet Layout 
Fairfield WRP Biotreat Site Layout Drawings 
Fairfield WRP Biotreat Site Layout Drawings Piping Under Ground 
Fairfield WRP Biotreat ByPass Storage Tank Piping 
Fairfield WRP Biotreat Building Inlet Pump Station 
 

1.1.4.2. AutoSampler 

Fairfield WRP Biotreat Autosampler SD900 Hach 
 

1.1.4.3. OCU 

Fairfield WRP Biotreat OCU P&ID Cleanteq 
Fairfield WRP Biotreat OCU Layout Drawing 
Fairfield WRP Biotreat OCU FN0811003/004 Cleanteq 
 

Tag No. Description Make 
F 0811 001 Biological Trickling Filter Ecopro 
F 0811 002 Carbon Filter Ecopro 
FN 0811 003 Odour Control Extraction Fan (Duty) Ecopro 
FN 0811 004 Odour Control Extraction Fan (Standby) Ecopro 
HTR 0811 001 Heater/Dehumidifier Ecopro 
PU 0811 001 Odour Control Recirc. Pump (Duty) Ecopro 
PU 0811 002 Odour Control Recirc. Pump (Standby) Ecopro 
PU 0811 005 Odour Control Nutrient Dosing Pump (Duty) Ecopro 
PU 0811 006 Odour Control Nutrient Dosing Pump (Standby) Ecopro 
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1.1.4.4. Pump 

 Inlet Pump 
Fairfield WRP Biotreat Pump Inlet Station Layout 
Fairfield WRP Biotreat Pump Inlet Wet Well F04K-S03R Weir 
Inlet Pump Low Flow: Wet Well submersible (submersible motor) 

Tag No. Description Duty Supplier 

PU 0111 003 Inlet Pump (low flow duty) 65L/s @25 m 
head  

PU 0111 004 Inlet Pump (low flow duty) 65L/s @25 m 
head  

 
Fairfield WRP Biotreat Pump Inlet Dry Well F06K-S03R 
Inlet Pump High Flow: Dry well submersible: (submersible  motor) 

Tag No. Description Duty Supplier 

PU 0111 001 Inlet Pump (high flow duty) 170L/s @20 m 
head Weir 

PU 0111 002 Inlet Pump (high flow duty) 170L/s @20 m 
head Weir 

 

1.1.4.5. Ventilation 

Fairfield WRP Biotreat Inlet DryWell Vent 
 

1.1.4.6. Instrument 

Fairfield WRP Biotreat Instrument Layouts Drawings 
 ConductivityAnalyser 
Fairfield WRP Biotreat Analyser Sensor Conductivity D3725E2T Hach 
Fairfield WRP Biotreat Analyser Hach sc100 Controller 
Fairfield WRP Biotreat Analyser Hach sc100 Datasheet 
Hach Controller: LXV401.52.00002, Sensor: D3725E2T  Installation Kit: MH432G 
Between exit chamber and grit chamber 

Tag No Description Tag Drawing P&ID 

CIT0230001 Inlet Works Exit Chamber Conductivity 
Transmitter 

7107-E-DWG-
4561 

7107-I-DWG-
5006 
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 pH&ORB  Analyser 
Fairfield WRP Biotreat Analyser Hach sc100 Controller 
Fairfield WRP Biotreat Analyser Hach sc100 Datasheet 
Fairfield WRP Biotreat Analyser Sensor pH ORP DPD1R1 Hach 
HACH pH  Transmitter Controller: LXV401.52.00002, Sensor: DPD1R1, Installation Kit: 6136400 

Tag No Description Location Tag Drawing P&ID 
AIT0230001 Inlet Works Exit 

Chamber PH 
Transmitter 

Between exit chamber 
and grit chamber 

7107-E-DWG-
4561 

7107-I-DWG-
5006 

 

1.1.4.7. Flow Meter 

 Mag Flow Transmitter Emerson 
Fairfield WRP Biotreat Flowmeter Magflow Pits  
Fairfield WRP Biotreat Flowmeter 8712 Data sheet Emerson  
Fairfield WRP Biotreat Flowmeter 8712 Emerson - Installation 
Fairfield WRP Biotreat Flowmeter 8712E Transmitter Emerson  
Fairfield WRP Biotreat Flowmeter 8700 Emerson Rosemount  
Transmitter 8712ESR1A2NAM4B6 570TM100C4SSFXAA1AM 

Tag No Description Location Tag Drawing P&ID 

FIT0111003 Inlet Pump Station Dry 
Well  Flow Transmitter 

Flowmeter PIT 7107-E-DWG-
4545 

7107-I-DWG-
5004 

FIT0111001 Inlet Pump Station Wet 
Well Pump No 2 Flow 
Transmitter 

Flowmeter PIT 7107-E-DWG-
4545 

7107-I-DWG-
5004 

FIT0111002 Inlet Pump Station Wet 
Well Pump No 1 Flow 
Transmitter 

Flowmeter PIT 7107-E-DWG-
4545 

7107-I-DWG-
5004 

FIT0250001 Bypass Storage Tank 
Flowmeter 

TK-0250-001 
walk way. 

7107-E-DWG-
4547 

7107-I-DWG-
5005 

FIT0230001 Inlet Work Output To 
Bioreactor Flowmeter 

Refer to Tag 
drawings 

7107-E-DWG-
4545 

7107-I-DWG-
5006 

FIT1030002 Service Water To 
Inletwork Flowmeter 

Refer to Tag 
drawings 

TBA 7107-I-DWG-
5019 
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1.1.4.8. Level Switch 

 Conductive Level Switch 
Fairfield WRP Biotreat Level Switch Conductive Probe MultiTrode 
RELAY 1x MTR-5, sensors 1x(0.2/1-10) 

Tag No Description Location Tag 
Drawing P&ID 

LS0111001 Inlet Pump Station Wet Well 
High level switch 

TK-0111-001 7107-E-
DWG-4559 

7107-I-
DWG-5004 

LS0111003 Inlet Pump Station Wet Well 
High High Level Switch 

TK-0111-001 7107-E-
DWG-4559 

7107-I-
DWG-5004 

LS0111006 Inlet Pump Station Dry Well 
Flooded Alarm & Trip Level 
Switches 

TK-0111-002 7107-E-
DWG-4560 

7107-I-
DWG-5004 

LS0111005 Inlet Pump Station Dry Well 
Sump Pump Low & High  
Level Switches 

TK-0111-002 7107-E-
DWG-4560 

7107-I-
DWG-5004 

LS0230002 Inlet Work Output To Existing 
Outfall Level Switch 

 7107-E-
DWG-4562 

7107-I-
DWG-5006 

 

 Float Level Switch  
Fairfield WRP Biotreat Level Switch Float ENM10 Flygt  - Technical 
Fairfield WRP Biotreat Level Switch Float Flygt ENM-10  - Brochure 

Tag No Description Tag Drawing Location P&ID 

LS0210002 Inlet Works Receival 
Chamber High Level Switch 

7107-E-DWG-
4561 

TK-0210-001 7107-I-DWG-
5005 

LS0210003 Inlet Works Receival 
Chamber High High Level 
Switch 

7107-E-DWG-
4561 

TK-0210-001 7107-I-DWG-
5005 
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1.1.4.9. Level Transmitter 

 Ultrasonic Level Vega 
Fairfield WRP Biotreat Level Vegadis 61 Vega   
Fairfield WRP Biotreat Level Vegason 63 Vega  
Fairfield WRP Biotreat Level Display Vegadis 12 Operating Vega  
Fairfield WRP Biotreat Level Display PLICSCOM Vega 

Tag No Description Model Tag Drawing P&ID 

LIT0111002 Inlet Pump Station Wet Well 
Level Transmitter No 1 

SN63.XXACHKMX
X,  

7107-E-
DWG-4559 

7107-I-DWG-
5004 

LIT0210001 Inlet Works Receival Chamber 
Level Transmitter 

SN61.XXAGHKMX
X, DIS61.XXKMAV 

7107-E-
DWG-4561 

7107-I-DWG-
5005 

 
 

 Hydrostatic Level Transmitter 
Fairfield WRP Biotreat Level Vegawell 52 Vega  
Fairfield WRP Biotreat Level Vegadis 62 Vega  
VEGAWELL52+ VEGADIS11X+DIS62.XXKMAXXV Vega 

Tag No Location Description Tag Drawing P&ID 

LIT0111004 TK-0111-001 Inlet Pump Station Wet 
Well Level Transmitter 
No 2 

7107-E-DWG-
4559 

7107-I-DWG-
5004 

LIT0250001 TK-0250-001 Bypass Storage Tank 
Level Transmitter 

7107-E-DWG-
4547 

7107-I-DWG-
5005 

 

1.1.4.10. Pressure Transmitter 

Fairfield WRP Biotreat Level Vegabar 74 Vega 
Fairfield WRP Biotreat Level Display Vegadis 12 Operating Vega  
Vegabar 74+Vegadis12 Vega 

Tag No Description Tag Drawing P&ID 

PIT0111001 Inlet Pump Station Wet Well Pump No 2  
Discharge Pressure Transmitter 

7107-E-DWG-
4545 

7107-I-
DWG-5004 

PIT0111002 Inlet Pump Station Wet Well Pump No 1 
Discharge Pressure Transmitter 

7107-E-DWG-
4545 

7107-I-
DWG-5004 

PIT0111003 Inlet Pump Station Dry Well Pump Station 
Discharge Pressure Transmitter 

7107-E-DWG-
4545 

7107-I-
DWG-5004 
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1.1.4.11. Valve Manual 

 Butterfly Valve 
Fairfield WRP Biotreat Valve Butterfly B1000 & 2000 AVFI   
Vendor 

Tag Valve Description Size 
HV0811001 Inlet Works Odour Control Cover Valve 1  100 
HV0811002 Inlet Works Odour Control Cover Valve 2 100 
HV0811003 Inlet Works Odour Control Cover Valve 3 100 
HV0811004 Inlet Works Odour Control Cover Valve 4 100 
HV0811005 Inlet Works Odour Control Cover Valve 5 100 
HV0811006 Grit System Odour Control Cover Valve 1  100 
HV0811007 Grit System Odour Control Cover Valve 2 100 
HV0811008 Odour Control System (Vendor Package) 100 
HV0811009 Odour Control System (Vendor Package) 100 
HV0811010 Odour Control System (Vendor Package) 100 
HV0811011 Odour Control System (Vendor Package) 100 
HV0811012 Odour Control System (Vendor Package) 100 
HV0811014 Odour Control System (Vendor Package) 100 
HV0811015 Odour Control System (Vendor Package) 100 
HV0811016 Odour Control System (Vendor Package) 100 

 
 

 Check Valve 
Fairfield WRP Biotreat Valve Check CI-SC-AS 41-8x Series Resilient Seated Swing AVFI 
Fairfield WRP Biotreat Valve Check Piston VR-PVC  AVFI 
Fairfield WRP Biotreat Valve Check Swing Eurocheck Res Seated AVFI 
Fairfield WRP Biotreat Valve Check Swing Eurocheck Res Seated AVFI 
Fairfield WRP Biotreat Valve Check VP-440 UPVC Ball Double Union AVFI 

Tag Valve Description Material Size 
NRV0111001 Inlet Pump 1 Non-Return Valve 300 
NRV0111002 Inlet Pump 2 Non-Return Valve 300 
NRV0111003 Inlet Pump 3 Non-Return Valve 200 
NRV0111004 Inlet Pump 4 Non-Return Valve 200 

NRV0111006 Wet Well Valve Pit Scour Line Non Return 
Valve  

100 

NRV0250001 PST Sump Pump Non-Return Valve 150 
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 Gate Valve AVFI 

Fairfield WRP Biotreat Valve Gate CI-SV-AS-HW 57-48 Series Resilient Seat AVFI 
Cast Iron/SS/EPDM or Nitrile  AVFI 

Tag Valve Description Size 
HV0111006 Inlet Pump 3 Scour Valve 25 
HV0111008 Inlet Pump 4 Scour Valve 25 
HV0530012 Receival Chamber Sample Valve 25 
HV1030001 Inlet Screen Washwater Isolation Valve 1 15 
HV1030002 Inlet Screen Manual Washwater Valve 1 15 
HV1030003 Inlet Screen Washwater Isolation Valve 2 15 
HV1030004 Inlet Screen Manual Washwater Valve 2 15 
HV1030005 Inlet Screen Washwater Isolation Valve 3 15 
HV1030006 Inlet Screen Manual Washwater Valve 3 15 
HV1030022 Upstream Isolation Valve for Magnetic Flow Meter 100 

 

 Knifegate Valve 
Fairfield WRP Biotreat Valve Knifegate XDV-150-RS & MS SS AVFI  
Cast Iron/SS/EPDM or Nitrile  AVFI 

Tag Valve Description Size 
HV0111001 Inlet Pump 1 Suction Isolation Valve 300 
HV0111002 Inlet Pump 1 Discharge Isolation Valve 300 
HV0111003 Inlet Pump 2 Suction Isolation Valve 300 
HV0111004 Inlet Pump 2 Discharge Isolation Valve 300 
HV0111005 Inlet Pump 3 Isolation Valve 200 
HV0111007 Inlet Pump 4 Isolation Valve 200 
HV0111010 Inlet Pump 2 Discharge Isolation Valve 300 
HV0111011 Inlet Pump 1 Discharge Isolation Valve 300 
HV0111012 Inlet Pump 3 Magflow Isolation Valve 200 
HV0111013 Inlet Pump 3 Magflow Isolation Valve (Discharge) 200 
HV0111014 Inlet Pump 4 Magflow Isolation Valve 200 
HV0111015 Inlet Pump 4 Magflow Isolation Valve (Discharge) 200 
HV0111016 Dry Well Magflow Isolation Valve  375 
HV0111017 Dry Well Magflow Isolation Valve (Discharge) 375 
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 Actuated Gate Valve 
Fairfield WRP Biotreat Electrical Valve Location Drawings 
Fairfield WRP Biotreat Valve Gate CI-SV-AS-HW 57-48 Series Resilient Seat AVFI 
Fairfield WRP Biotreat Valve Actuator Pneumatic D Type AVFI   

Tag Number Description Valve 
Body Seat Size 

FCV-0250-001 Bypass Channel Actuated Valve SS 
Polyurethane or 
EPDM, bi-
directional 

400 

 
 

1.1.4.12. Electrical 

 Inlet Pump Station Switch Board 
Fairfield WRP Biotreat Inlet Pump Station Switch Board Halmac 
 

 PLC 
Fairfield WRP Biotreat GE Fanuc PAC RX3i GE Fanuc 
 

 VSD 
Inlet Pump Station Switch Board 
Fairfield WRP Biotreat FC200_MG20M702 Danfoss 
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1.1.5. 0100 CFD - Equipment Control 
 

1.1.5.1. Design Parameters 
Acronyms 
UUTS Queensland Urban Utilities Telemetry System 
PLC Programmable Logic Controller 
RTU Remote Telemetry Unit 
SCADA Supervisory Control And Data Acquisition 
mAHD Metres above Australia Height Datum 
TWL Top Water Level 
BWL Bottom Water Level 

 
Inlet Design 

 Ultimate 
ADWF (l/s) 34.7 
PDWF (l/s) 69.4 
PWWF (l/s) 208.2 

 
Bypass Capacity 
Screen Bypass is at 6 x ADWF i.e. 208 L/Sec. 
Plant Bypass is at 3 x ADWF i.e. 104 L/Sec  
 
Pump Design 

 Dry Well Pumps Wet Well Pumps 
Pumps Size 50 kw 30 kw 
Design Duty Point 170 l/s @ 17m 65l/s @ 20m 

Note: The dry well 375 mm delivery pipe is separate from the 2 wet well 200 mm delivery pipe. The smaller 
pumps have a higher head than the larger pumps. 
 

1.1.5.2. Automated Equipment 

 PU-0111 -001, PU-0111-002, Dry Well mounted submersible pumps 

 PU-0111-003, PU-0111-004, Wet Well submersible pumps 

 PU-0111-005, Dry Well Sump Pump 

 FN-0111-006, FN-0111-007, Dry Well Extraction Fans 

 AS-0111-001, Influent Autosampler 
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Instrumentation 

Description Tag Units Min Max Offset Alarms 
Level Switch High LS0111001  0 1  H 
Level Switch High High LS0111003  0   HH 
Hydrostatic Level Sensor LIT0111004 m -4.75 5.250  L H HI-I 
Radar Level Sensor LIT0111002 m -4.75 5.250  L H HH 
Multitrode Level Switches (multiple) LS0111005  0 1  H, HH 
Multitrode Level Switches LS0111006  0 1  H 
Pump 3 Reflux Switch ZS0111003  0 1  L 
Pump 4 Reflux Switch ZS0111004  0 1  L 
Pump 1 Reflux Switch ZS0111001  0 1  L 
Pump 2 Reflux Switch ZS0111002  0 1  L 
Wet well Pump 3 Flowmeter FIT0111002 L/sec 0 100 - LL L H HH 
Wet well Pump 4 Flowmeter FIT0111002 L/sec 0 100  LL L H HH 
Dry well Pumping Flowmeter FIT0111003 L/sec 0 200  LL L I-I HH 
Delivery Pressure Sensor Pump 3 PIT0111001 kPa 0 300 - LL L H HI-I 

Delivery Pressure Sensor Pump 4 PIT0111002 kPa 0 300  LL L H HH 

Delivery Pressure Sensor Dry Well PIT0111003 kPa 0 300  LL L H HI-I 

 

 Process Calculations 
The station has a Cumulative Flowmeter Value calculated which provides data for the 

 Instantaneous Flow 
 High and Low Alarms and 
 Daily Volume for the whole station. 
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1.1.5.3. Manual Operation 

Local Operation 

 PU-0111-001, PU-0111-002, Dry Well Dry Mounted Submersible Pumps 

 PU-0111-003, PU-0111-004, Wet Well Submersible Pumps 

 PU-0111 -00S, Dry Well Sump Pump 

 FN-0111-006, FN-0111-007, Dry Well Extraction Fans 

 AS-0111-001, Influent Autosampler 
 
Remote Manual Operation 

 PU-0111-001, PU-0111-002, Dry Well Dry Mounted Submersible Pumps  

 PU-0111-003, PU-0111-004, Wet Well Submersible Pumps  

 PU-0111-005, Dry Well Sump Pump 

 FN-0111-006, FN-0111-007, Dry Well Extraction Fans  

 AS-0111-001, Influent Autosampler  
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Valves Hand Operated  

 EIV-0111-001, HV-0111-003 are knife gate valves on the suction side of Dry Well Pumps PU-0111-001 and 
PU-0111-002. They are used to isolate the Dry Well Pumps during maintenance and are open during normal 
operation, 

 HV-0111-002, HV-0111-002 are knife gate valves on the discharge side of Dry Well Pumps PU-0111-001 and 
PU-0111-002. They are used to drain the feed lines when maintenance of the pumps is required and are closed 
during normal operation. 

 HV-0111-005, HV-0111-007 are knife gate valves on the discharge lines of Wet Well Pumps PU-
0111-003 and PU-0111-002. They are used to isolate the Dry Well Pumps during maintenance and are open 
during normal operation, 

 HV-0111-006, HV-0111-008 are gate valves located on the discharge lines Wet Well Pumps PU-0111-
003 and PU-0111-004. They are used to drain the pumping lines during maintenance of the non-return 
valves and are closed during normal operation. 

 HV-0111-009 is a gate valve located in the Dry Well Sump. It is used to isolate the sump pump during 
maintenance and is open during normal operation, 

 HV-0111-010, HV-0111-011 are knife gate valves on the discharge lines of Dry Well Pumps PU-0111-
001 and PU-0111-002. They are used to isolate the pumps when maintenance is required and are open during 
normal operation 

 HV-0111-012, HV-0111 -014 are knife gate valves on the discharge lines of Wet Well Pumps PU-
0111-003 and PU-0111-004. They are used to isolate the magflow meters FE0111001 and FE0111002 
respectively and are open during normal operation. 

 HV-0111-002, HV-0111-015 are knife gate valves on the discharge lines of Wet Well Pumps PU-0111-003 
and PU-0111-004. They are used to isolate the magflow meters FE0111001 and FE0111002 respectively and 
are open during normal operation. 

 HV-0111-016 is a knife gate valve on the discharge line of the Wet Well pumps. It is used to isolate the 
magflow meter FE0111003 and is open during normal operation. 

 HV-0111-017 is a knife gate valve on the discharge line of the Wet Well pumps. It is used to isolate the 
magflow meter FE0111003 and is open during normal operation. 

 
 

1.1.5.4. Auto Operation 

Duty Standby Selection 
Both the Dry Well Pumps and the Wet Well Pumps have standard Duty/Standby functionality except for the following : 

 If Dry Well Pump is already running (in mode B) and mode A + B is activated, then 
diagonally opposite Wet Well pump will be the duty pump (if available). This is to reduce 
vortex issues, 

 if pump 1 is running then pump 3 will be the duty Wet Well pump 

 if pump 2 is running then pump 4 will be the duty Wet Well pump 
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Pump Control Modes: 
The station’s 2 pairs of pumps (Wet Well Pumps (Mode A pumps) and Dry Well Pumps (Mode B pumps) have 5 modes 
of operation as per the following table 

Mode Pumps Pump Speeds Wet Well Level Flow Rates 

A 1 x 30kW 30 – 50 Hz -4.350 to -3.600 19 – 65 

A+A 2 x 30kW 30 – 50 Hz -3.800 to -3.000 & both large 
pumps are not available 65-130 

B 1 x 50kW 30 – 50 Hz -3.800 to -3.000 65 – 170 

A+B 
1 x 50kw + 
1 x 30kW 

30 – TBA Hz 
30 – 50 Hz 

-3.200 to SI 95–210 

Inhibit (Dry Weather) 1 x 30kW 30 – 50 Hz 0.652 to 0.452 19 – 65 

Inhibit (Wet Weather) 1 x 50kW 30 – 50 Hz 0.852 to 0.652 65 – 170 

 

Mode A - Normal Dry Weather Mode  
Mode A is the normal, dry weather mode of operation. In this mode, a single Wet Well Pump (30kW) runs; it is sized to 
cater for up to 2 x the Average Dry Weather Flow (ADWF). When during the wet weather the Wet Well Pump can not 
match the Inflow the level rises to the ‘B’ Start Setpoint and Mode B activates. 
 

Mode A+A 
Mode A + A is only Available when the Wet Well Level is at or higher than Mode B Start and both the large pumps are 
not Available. 
When Mode A + A is activated, the second Wet Well (30kW) Pump starts and assists the first Wet Well (30kW) Pump. 
 

Mode B 
When Mode B is activated, the Wet Well (30kW) Pump stops and the Dry Well (50kW) Pumps start operating. In peak 
wet weather conditions (with the inflow > 170 l/s) even the larger Dry Well Pump (50kW) will not cater for the flows 
and Mode A+B activates when the Wet Well Level reaches the  ‘A+B’ Start Level). Mode B remains active until the Wet 
Well Level falls below the “B Stop” set point. If both Dry Well Pumps are Unavailable, then Mode B activates both of 
the Wet Well Pumps. 
Peak Flow: To ensure that each of the Dry Well (50kW) Pumps run every second day, the station automatically changes 
to Mode B during a 40 minute peak flow period every day. It is expected that the daily Mode B operation will occur 
immediately following the Wet Well Calibration and Secondary Controller Testing. Mode B reverts back to Mode A 
after 40 minutes once the Well Level is once again below the “B Stop” set point. Subsequently each Dry Well (50kW) 
Pump runs every second day; i.e. one of the Dry Well (50kW) Pumps will run every day. 
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Mode A+B 
When Mode A+B is activated, a Wet Well (30kW) Pump starts to assist the already running Dry Well (50kW) Pump. 
The maximum allowable Inlet Pump Station Flowrate of 210 L/Sec prevents the Inlet Screen flooding. To achieve the 
Mode A+B flowrate limit the speed of the large (50kW) pump is restricted. When both of the Dry Well Pumps are 
Unavailable, then Mode A+B activates both Wet Well Pumps making the mode selection Mode A + A. 
The following diagram depicts the 5 Modes of Operation Start and Stop Levels and the Flow Rates. 
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1.1.5.5. Site Control Levels 
Wet Well 

Description Level Units Comment 

Range 10.000 meters  

(20mA of Probe) 5.250 mAHD  

Surcharge occurring level 1.152 mAHD As per old pump station. 

Surcharge imminent level 0.852 mAHD As per old pump station. 

Inhibit mode (wet weather) start level 0.652 mAHD Large pump only 

Inhibit mode (dry weather) start level 0.452 mAHD Small pump only 

Inhibit mode stop level 0.252 mAHD  

Emergency Storage Inlet Level - mAHD  

High alarm level -2.500 mAHD Activate High Level Alarm 

A+B Start and Pump at max speed -2.700 mAHD Start A+B 

B or A+A if both large pumps are 
unavailable start level 

-3.000 mAHD Start Mode or A+A 

A+B stop level -3.200 mAHD Stop Mode A+B 

A pump start level (Normal Mode A) -3.600 mAHD Start Mode A 

B pump stop level -3.800 mAHD Stop Mode B 

A pump start level (Low Level Mode A) -3.948 mAHD Start Low Level Mode A 

Pump at min speed -4.000 mAHD  

A pump stop level -4.350 mAHD Stop Mode A 

Low alarm level -4.550 mAHD  

Wet well empty level (4mA of Probe) -4.750 mAHD  

Bottom of Wet Well -5.720 mAHD  

 
Flow Meters 

Description 
Dry Well Pumps 

1 & 2 
Wet Well Pump 

3 
Wet Well Pump 

4 Units 
Range 200.0 200.0 200.0 l/s 

Minimum Value (4mA) 0.0 0.0 0.0 l/s 

Flow low alarm limit 0.0 0.0 0.0 l/s 

Flow high alarm limit 200.0 200.00 200.0 l/s 
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Pressure Gauge 

Description 
Dry Well 

Pumps 1 & 2 
Wet Well 
Pump 3 

Wet Well 
Pump 4 Units 

Range 25.0 25.0 25.0 m 

Minimum Value or elevation (4mA)    mAHD 

Pressure high alarm limit    mAHD 

Pressure low alarm limit    mAHD 
 
Sewer Pumps 

Description Pump 1 Pump 2 Pump 3 Pump 4 Units 

Current high alarm limit     A 

Current low alarm limit     A 

Power high alarm limit     kW 

Power low alarm limit     kW 

Pump blocked alarm limit     l/s 
 
Flow Parameters 

Description 

Dry Well 
Pumps 
1 & 2 

Wet Well 
Pump 

3 

Wet Well 
Pump 

4 
Total 
Flow Units 

Minimum Flow 65.0 19.5 19.5 19.5 l/s 

Maximum Flow 170.0 65.0 65.0 235.0 l/s 
 
Speed Parameters 

Description 
Dry Well 
Pumps 

Wet Well 
Pumps Units 

Minimum Speed 30.0 30.0 Hz 

Maximum Speed 50.0 50.0 Hz 
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1.1.5.6. Remote Control 

Remote Control of the Inlet Pump Station Pumps is accomplished from the Citect HMI located in the Fairfield WRP or 
anywhere on the Sewer Wide Area Network (SWAN). 
 

Inlet Pump Station in Mode A  
Remote Starts and Remote Stops of the small (30 kW) pump occur while the well level is between "Mode A Stop" and 
"Mode A Start" with the following exceptions: 

 A Remote Start on an idle small pump is ignored if the alternate small pump is currently 
running and a large pump is Available (Mode A+A is Invalid). 

 A Remote Start on a small pump while a large pump is running is ineffective (the level will 
be below "Mode A+B Stop" level). 

 When a small pump is stopped the small pumps remain idle until the well level reaches 
"Mode A Start". 

Note: As the Well Level (PID Setpoint) is normally maintained above "Mode A Start" level for a large part of a normal 
day (inflow is greater than the small pump minimum flow of 19.5 l/s for approx 18 hours a day) these pump controls are 
usually inactive. 
 

Inlet Pump Station in Mode B  
A large (50 kW) pump Remote Start and Remote Stop operates while the well level is between "Mode B Stop" and 
"Mode B Start" levels with the following exceptions: 

 If a large pump is stopped while running in Mode B a small pump will start and remain 
running until the well level again rises to "Mode B Start" level (effectively transitioning 
from Mode B to Mode A). Note: The small pump is not controllable from the Remote Start or 
Remote Stop commands if the level is above the "Mode A Start" level. 

 If a small pump is running (i.e. in mode A) and a large pump becomes selected to Start, the 
small pump stops as the large one started effectively is transitioning from mode A to mode 
B. 

Note: Two large pumps are electrically prevented from ever running at the same time. 
 

Inlet Pump Station in Mode A+B  
Small pump Remote Start and Remote Stop controls are ineffective as the well level is always above "Mode A Start". 
The Large Pump Remote Start and Remote Stop controls are only effective between "Mode A+B Stop" and "Mode B 
Start" level (as noted above under the Mode B description.) 

 If a large pump is stopped while running in Mode A+B the small pump remains running 
(effectively transitioning from Mode A+B to Mode A). Note: This implies an outflow step 
change of 30 l/s minimum (from the Mode A+B Minimum Flow of 95 l/s to Mode A 
Maximum Flow of 65 l/s). 
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1.1.5.7. Restricted Outflow Operation (Dry Weather) 

The Water Reclamation Plant Bypass opens when the inflow to the plant exceeds 3 x ADWF (104 l/s). The Pump Station 
Outflow is restricted when the High Wet Well Level has caused reduced station pumping. The Pump Station Outflow is 
also restricted when; there is multiple pump failures, the station is in Local Control, the generator has failed to operate 
etc. Subsequently the impact on the biological processes within the plant is isolated from any high Dry Weather WRP 
Inflow episodes. 
Restricted Outflow Operations occur when both of the Dry Well (50kW) Pumps are idle for longer than 90 seconds (to 
permit time for the generator to start when a power failure incident has ocurred) and when the level is above the Mode 
A+B Start Level. The 90 second delay also permits the station to continue to escalate Mode A+B during wet weather 
conditions. 
When entering this operation the operating PID setpoint is overwritten with the Current Wet Well Level and the station is 
initially activated in Mode B. The PID setpoint is then reduced at a rate calculated to reduce the well level from 
Surcharge Imminent Level to normal operational levels over a 3 hour period. Level vs Volume information for the site 
(from the Contingency 2002 Data) indicates that this will cause the station outflow to exceed inflow rates by 
approximately 25 l/s. 
While in Restricted Outflow Operation the normal Mode A, Mode A+A, Mode B and Mode A+B Start and Stop Levels 
are ignored. Instead the PLC will increment / decrement the above Modes as required by the operating PID as the PID 
reaches maximum / minimum output respectively. 
The operating PID setpoint is overwritten with the Current Wet Well Level each time a pump Starts or Stops (to prevent 
PID wind up if conditions change while in this operating condition). 
Restricted Outflow Operation is deactivated when the Wet Well Level reaches the normal PID setpoint for the current 
operating mode. 
Restricted Outflow Operation is suspended while the station is in High Level Pumping Mode, Surcharge Pumping Mode, 
Station Inhibit Pumping Mode, Secondary Controller Test Mode or when Local is selected on the Station Local/Remote 
selector switch. 
 

1.1.5.8. Inhibit Mode 

Placing a pump into Pump Inhibit Mode does not mean the pump will not run. When all four Inlet Pump Station 
pumps are placed into Pump Inhibit mode then the station will be in All Pumps Inhibit Mode which provides the on site 
Operator the ability to utilize all the upstream storage (Wet Well and Inlet Sewer) in the event of a down stream 
failure. In the ‘All Pumps Inhibit Mode’ a small pump starts at minimum speed 400mm below Surcharge Imminent i.e. 
the pump inhibit start level. The change of speed of the small pump is linear between Minimum and Maximum 
speeds between 400mm and 200mm below the Surcharge Imminent Level. When the Wet Well Level remains under 
200mm below the Surcharge Imminent then the VSD controls the speed change. When the level rises above 200mm 
below the Surcharge Imminent Level (because of wet weather), one large pump starts and the small pump stops. The 
large pump starts at minimum speed and ramps linearly between minimum and maximum speeds from 200mm below the 
Surcharge Imminent setpoint until the Surcharge Imminent Level is attained. The large pump then continues to 
operate until the Pump Inhibit Mode Stop Level is reached. 
 

1.1.5.9. Vent Fan Operation 

The two 1.4kW Vent Fans operate in Duty/Standby arrangement to draw in air from outside and subsequently ventilate 
the Dry Well. One of these fans must be operational at all times to prevent gas build up in the Dry Well. The Vent Fans 
can be controlled in either Auto or Manual mode. When in Auto mode the PLC is responsible for running one vent fan at 
all times. The Vent Fans change Duty every 24 hours at 7AM when both are in Healthy status. When one Vent Fan is 
Faulted then the other fan operates continuously. When a Vent Fan is detected as ‘not running’ by the PLC (in manual or 
remote) for more than a five minutes period of time then the respective high priority Alarm raised. 
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1.1.5.10. Inlet Valve Remote Operation 

The Inlet Valve can be operated remotely using the respective I/O connected to the PLC. The Operator (with sufficient 
privilege in the Citect) can control this valve remotely at the respective SCADA screen which enables remote Manual 
control and provides position feedback (Fully Open / Fully Closed) indication for the Inlet Valve. The Station Surcharge 
Point is not monitoring when the Inlet Valve is fully Closed. 
 

1.1.5.11. Secondary Controller Operation 

The Secondary Controller “hard wired” circuit only operates the two small 30kW pumps. The Secondary Controller 
“hard wired” circuit starts to control the small pumps when the Surcharge Imminent Relay is activated for 20 seconds. 
Normally the Primary Controller (PLC) and Secondary Controller circuit operate in parallel to control the station pumps 
when the Surcharge Imminent Relay is activated for 20 seconds. The Secondary Controller only operates the two Wet 
Well Pumps in isolation (to the PLC) if the PLC control circuit has failed and the level reaches the Surcharge Imminent 
Level for at least 20 seconds. All Available pumps to Run At Max whenever the Surcharge “Imminent” Pumping Mode 
is activated. In an attempt to limit Plant Inlet Flows below the 104 L/Sec Station Bypass Flow Rate during dry weather, 
the secondary controller “hard wired” circuit at the Fairfield Inlet Pump Station only controls the two small wet well 
pumps. The Secondary Controller initially starts one small pump only for a period of 4 minutes. After this 4 minute time 
period and if the surcharge imminent probe is still active (i.e. level above the surcharge imminent level) the Secondary 
Controller “hard wired” circuit also starts the second small pump. This allows time for one small pump to pump the well 
level down below the Surcharge Imminent Level without initiating Station Bypass Flow Rates (i.e. flows should be less 
than 104 L/Sec with one small pump operating at max). 
The respective Citect alarm remains active when both small pumps are unavailable due to switchboard power failure 
indicating the “Secondary (Backup) Controller Inoperative due to unavailability of wet well pumps” status. 
 

1.1.5.12. Wet Well Calibration and Secondary Controller Circuit Testing 

All pumps normally stop during the Wet Well Calibration Test to allow the level to rise to the High level. In order to 
minimise the number of incidents of plant flow stoppage to the Water Reclamation Plant, particularly during high inflow 
times, the level rise prior to any Wet Well Calibration test at the Fairfield WRP is conducted with one small pump 
running at minimum speed. The daily Mode B operation, as coincide with tests i.e. following Secondary Controller 
circuit testing the 40 minute Mode B operation activates. 
The Secondary Controller test only allows one small pump at a time to operate and therefore ensures that the inlet pump 
station does not exceed 104 L/Sec (i.e. 3 x ADWF = bypass flow rate). The PLC functionality inhibits operation of the 
backup controller pump control circuit in a controlled manner. The Secondary Controller only has control of the two 
small 30kW wet well pumps; the two larger 50kW dry well pumps are not connected to the secondary controller. The 
Secondary Controller test only works when the station is in Mode A at the start of the scheduled test time. During the 
Secondary Controller test routine if the plant flow as detected by the PLC as rising above 90L/Sec then the test is 
aborted. 
 

1.1.5.13. Low Water Control 

The Fairfield WRP Inlet pump station RTU contains logic allows temporary lowering of the wet well pump Duty start 
level to allow lower sewer levels leading into the station. The Citect Operator Screen enables the oOerator to initiate a 
Mode A Start level reduction (to -3.948 MAHD).  
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 Process and Operation Feedback 

Description Units Minimum Maximum Preset 

Primary (Hydrostatic) Wet Well level (LIT0111002) m -4.750 5.250  
Secondary (Radar) Wet Well level (LIT0111004) m -4.750 5.250  - 
Pump 3 pressure (PIT 0111001) kPa 0 300  - 
Pump 4 pressure (PIT 0111002) kPa 0 300  - 
Dry Well pumping pressure (PIT0111003) kPa 0 300  - 
Wet Well Pump 3 flow FIT 0111002 L/sec 0 100  - 
Wet Well Pump 4 flow FIT 0111002 L/sec 0 100  - 
Total Wet Well flow (FIT 0111002 + FIT 0111002) L sec 0 200  - 
Dry Well pumps flow FIT 0111003 L/sec 0 200  - 
Total inlet pump station flow (FIT 0111002 + FIT L/sec 0 300  - 
Totalised daily flow ML/day 0 20 - 

 
 

 Process Trends 

Description Trigger 

Primary Wet Well level (LIT0111004) - 
Secondary Wet Well level (LIT0111002) - 
Average WW level (LIT0111002 + LIT0111004)  - 
Pumping delivery pressures (PIT0111001, PIT0111002 and - 
Wet Well Pump flow (FIT0111001)  - 
Wet Well Pump flow (FIT0111002)  - 
Wet Well Flow total (FIT0111001 + FIT0111002)  - 
Dry Well Pumps flow (Fa0111003)  - 
Total inlet pump station flow (FIT0111001 + FIT0111002 + - 
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1.1.5.14. Odour Control 

 Hand Operated Equipment 
 NIL 

 

 Automated Equipment 
 Foul air extraction fans FN-0811-003, FN-0811-002 
 Bioscrubber recirculation pumps PU-0811-001, PU-0811-002, 
 Nutrient dosing pumps PU-0811-003, PU-0811-004, 
 Bioscrubber bleed control valve FCV-0811-001 

 

 Instrumentation 
Description Tag Units Min Max Offset Alarms 
pH measurement AE0811001 log H 0 14  LL ,L, H, HH 
Bioscrubber sump level low LSE0811001     L 
Bioscrubber sump level high LSH0811001     1-I 
Bioscrubber sump level low low LSLL0811001     LL 
Bioscrubber sump level high high LSHH0811001     HH 
Bioscrubber recirculation FS0811001     L 
Foul air flow switch FS0811002      
 

 Local Operation 
 To operate the odour treatment system in local control mode, start the system controller and associated 

equipment as instructed in the vendor manuals, 
 

 Remote Manual Operation 
  Main PLC and SCADA are not required for control but are used for monitoring the condition and 

performance of odour treatment system. A local HMI touch panel is used for remote manual operation. 
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 PLC Parameters 
Vendor PLC out UTS returned to main PLC 

Description Units Min Max Preset 
Bio-scrubber pH Log LI 0 13  
Bio-scrubber Level Low Low - - -  - 
Bio-scrubber Level Low   - - 
Bio-scrubber Level High - - -  
Bio-scrubber Level High High - -  -  
Foul air flow switch   - - 
Carbon Filter 1 Temp 0C 0,0 60.0 - 
Carbon Filter 2 Temp .0 OM 60,0  - 
Extraction Fan 1 Flow Low - -   
Extraction Fan 2 Flow Low   - - 
Extraction Fan 1 Running  -  -  
Extraction Fan 1 Fault  - -  
Extraction Fan 2 Running -  - - 
Extraction Fan 2 Fault    - 
Nutrient Tank Level Low - -  - 
Nutrient Dosing Pump 1 Running - -  - - 
Nutrient Dosing Pump 1 Fault  - - - 
Nutrient Dosing Pump 2 Running - -  - 
Nutrient Dosing Pump 2 Fault  - -  
Recirculation Pump 1 Running  - - - 
Recirculation Pump 1 Fault    - 
Recirculation Pump 2 Running   -  
Recirculation Pump 2 Fault - -  - - 
E Stop -   - 
Phase Failure - -  - 
Surge Protector Fault  - -  - 
System in Manual   - - 
System in Auto - -  - 
 

 Operator Selections and Setpoints 
0dour control system is stand alone, controlled at local HMI, Only running signals are received by main PLC. 
Automatic operation will be provided by vendor supplied PLC when 'Auto' is selected. 
 

 Process Trends 
Description Trigger 

Bio-scrubber pH  
Carbon filter 1 Air Temp  
Carbon filter 2 Air Temp  
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Site Location 

The Fairfield WRP is located approximately 5 km south of the Brisbane CBD 

Adjacent to the Brisbane River.  
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3

Section 1 Specifications

Specifications are subject to change without notice.

Component Description
Microprocessor-controlled measuring unit with measured value display, temperature 
display, and menu-driven system

Controller Operating 
Temperature

–20 to 60 °C (–4 to 140 °F); 95% relative humidity, non-condensing with sensor/network 
card load <7 W; –20 to 40 °C (–4 to 104 °F) with sensor /network card load <25 W

Controller Storage 
Temperature

–20 to 70 °C (–4 to 158 °F); 95% relative humidity, non-condensing

Enclosure NEMA 4X/IP66 metal enclosure with a corrosion-resistant finish

Power Requirements

AC Powered sc100 model: 100–230 VAC ±10%, 50/60 Hz; Power 15 W with 7 W 
sensor/network card load, 37 W with 25 W sensor/network card load

24 VDCpowered sc100 model: 24 VDC –15%, +20%; Power 16W with 7W 
sensor/network card load, 34 W with 25 W sensor/network card load

Pollution Degree/
Installation Category

II; II

Outputs
Two (Analog (4–20 mA)) outputs, maximum impedance 500 ohm. Optional digital network 
connection. IrDA digital connection. 

Relays
Three SPDT, user-configured contacts rated 100–230 VAC, 5 Amp resistive maximum for 
the ac powered sc100 and 24 VDC, 5A resistive maximum for the dc powered sc100. 

Controller Dimensions ½ DIN—144 x 144 x 150 mm (5.7 x 5.7 x 5.9 inches)

Controller Weight 1.6 kg (3.5 lb)

Certifications
CE approved (with all sensor types)
Listed for use in general locations to UL and CSA safety standards by ETL (with all sensor 
types)
Listed for use in Class I, Division 2 hazardous locations to FM & CSA safety standards by 
ETL (with specified sensor types, per Control Drawing 58600-78
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5

Section 2 General Information

2.1 Safety Information

Please read this entire manual before unpacking, setting up, or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that specified in this manual. 

2.1.1 Use of Hazard Information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

Important Note: Information the requires special emphasis. 

Note: Information that supplements points in the main text.

2.1.2 Precautionary Labels

Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed

2.2 General Product Information 

The controller enclosure is NEMA4X/IP66-rated and has a corrosion-resistant finish 
designed to withstand corrosive environmental constituents such as salt spray and 
hydrogen sulfide. The controller display shows the current reading plus a secondary 
measurement such as temperature if connected to a single sensor, or two readings with 
their corresponding secondary measurement readings when two sensors are connected.

Installation instructions for the controller are presented in this manual. If a system with a 
sensor and a controller has been purchased, complete information for installation and 
operation is also presented in the sensor system manual. 

This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists.

This symbol, if noted on the product, indicates the need for protective eye wear.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 
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7

Section 3 Installation

DANGER
Only qualified personnel should conduct the installation tasks described in this 
section of the manual. This equipment is suitable for use in non-hazardous 
locations or Class 1, Division 2, Groups A, B, C, D Hazardous Locations with 
specified sensors and options when installed per the Hazardous Location 
Installation Control Drawing on page 8. Always refer to the Control Drawing and 
applicable electrical code regulations for proper installation instructions. 

DANGER
Explosion hazard. Substitution of components may impair suitability for Class 1, 
Division 2. Do not replace any component unless power has been switched off 
and the area is known to be non-hazardous. 

Figure 1 Components of a Basic System

1. Controller 6. Lock washer, ¼-inch I.D. (4), Cat. No. 8H1336

2. Mounting foot for panel mounting (2), Cat. No. 1000B4F3222 7. Flat washer, ¼-inch I.D. (4), Cat. No. 8H1346

3. Bracket for panel & pipe mounting, 
Cat. No. 1000C4F3217-101

8. Pan head screws (4), M6 x 1.0 x 20 mm, 
Cat. No. 5867400

4. Gasket for panel mounting, Neoprene, 
Cat. No. 1000A4F3249-101

9. Pan head screws (4), M6 x 1.0 x 100 mm, 
Cat. No. 5867500

5. Hex nut, M6 (4), Cat. No. 5867300 10. Pan head screws (4), M6 x 1.0 x 150 mm, 
Cat. No. 5867600

Table 1 Customer-supplied Items

Item

14-AWG wire for electrical power connections in conduit or 115 or 230 V ac power cord plus a NEMA 4X-rated strain relief 

High-quality, shielded instrumentation cable for connecting the analog outputs plus a NEMA 4X-rated strain relief.

Mounting hardware for the sensor (available from the manufacturer, order separately). See the sensor manual.

Sun shield for mounting configurations where the sun strikes the front of the display.

Common hand tools

1

3

4

8

5

6

7

9

10

2

sc100
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Figure 2 Hazardous Location Installation Control Drawing
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3.1 Mechanical Installation

Install in an environment that is protected from corrosive fluids. 

3.1.1 Controller Dimension Illustrations

Figure 3 Controller Dimensions

Figure 4 Controller Mounting Dimensions
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144.0 mm (5.67 inches) 150.0 mm (5.91 inches)

14
4.

0 
m

m
 (

5.
67

 in
ch

es
)

80.27 mm
(3.16 inches)

144.02 mm (5.67 inches)

80.27 mm
(3.16 inches)

144.02 mm
(5.67 inches)

72.01 mm
(2.84 inches)

72.01 mm
(2.84 inches)
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Figure 5 Panel Mount Cut-out Dimensions

Figure 6 Conduit Hole Dimensions
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3.1.2 Mounting the Controller

Attach the controller to a rail or wall or mount it in a panel. Supplied mounting hardware is 
shown in Figure 7, Figure 8, and Figure 9.

Figure 7 Vertical or Horizontal Pipe Mounting the Controller

Figure 8 Wall Mounting the Controller

1. Controller 4. Flat washer, ¼-inch I.D. (4), Cat. No. 8H1346

2. Pipe (vertical or horizontal) 5. Hex nut, M6 (4), Cat. No. 5867300

3. Bracket, pipe mounting, Cat. No. 1000C4F3217-101 6. Pan head screw, M6 x 1.0 x 100 mm (4), Cat. No. 5867400

1. Controller 4. Pan head screw, M6 x 1.0 x 20 mm (4), Cat. No. 5867400

2. Bracket, Cat. No. 1000C4F3217-101 5. Customer-supplied hardware for wall mounting

3. Lock washer, ¼-inch I.D., Cat. No. 8H1336

3

1 2

4
5

6

3 4

2

1

5
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Figure 9 Panel Mounting the Controller

To remove the sensor connectors before inserting the controller enclosure into the panel 
cut-out:

1. Disconnect the wires at terminal block J5, see Figure 19 on page 22.

2. Loosen and remove the nut securing the sensor connector inside the enclosure. 
Remove the sensor connector and wires. Repeat step 1 and 2 for the other sensor 
connector. 

3. After the controller is in place in the panel, reinstall the sensor connectors and 
reconnect the wiring to terminal J5 as shown in Figure 19 on page 22.

1. Controller 7. Lock washer, ¼-inch I.D., (4) Cat. No. 8H1336

2. Gasket, Neoprene, panel mount, 
Cat. No. 1000A4F3249-101

8. Hex nut (4), Cat. No. 5867300

3. Panel (maximum thickness is 9.5 mm (3/8 inch)) 9. Flat washer (4), Cat. No. 8H1346

4. Mounting Foot (2), Cat. No. 1000B4F3222 10. Pan head screw, M6 x 1.0 x 150 mm (4), 
Cat. No. 5867600

5. Mounting bracket, controller, Cat. No. 1000C4F3217-101 11. It may be necessary to remove the sensor connectors. 
see procedure below.6. Pan head screw (4), Cat. No. 5867400

1 2 3

4

5

6 7

8

11

9
8

10
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3.2 Wiring Safety Information

When making any wiring connections to the sc100 Controller, the following warnings and 
must be adhered to, as well as, any warnings and notes found throughout the individual 
installation sections. For more safety information refer to Safety Information on page 5.

DANGER
Always disconnect power to the instrument when any making electrical 
connections.

3.2.1 Electrostatic Discharge (ESD) Considerations 

Important Note: To minimize hazards and ESD risks, maintenance procedures not 
requiring power to the analyzer should be performed with power removed. 

Delicate internal electronic components can be damaged by static electricity, resulting in 
degraded instrument performance or eventual failure. 

The manufacturer recommends taking the following steps to prevent ESD damage to 
your instrument:

• Before touching any instrument electronic components (such as printed circuit cards 
and the components on them) discharge static electricity from your body. This can be 
accomplished by touching an earth-grounded metal surface such as the chassis of an 
instrument, or a metal conduit or pipe. 

• To reduce static build-up, avoid excessive movement. Transport static-sensitive 
components in anti-static containers or packaging.

• To discharge static electricity from your body and keep it discharged, wear a wrist 
strap connected by a wire to earth ground. 

• Handle all static-sensitive components in a static-safe area. If possible, use anti-static 
floor pads and work bench pads. 

3.3 Electrical Installation

DANGER
This equipment is suitable for use in non-hazardous locations or Class 1, Division 
2, Groups A, B, C, D Hazardous Locations with specified sensors and options when 
installed per the Hazardous Location Installation Control Drawing on page 8.
Always refer to the Control Drawing and applicable electrical code regulations for 
proper installation instructions. 

High-voltage wiring for the controller is conducted behind the high voltage barrier in the 
controller enclosure. The barrier must remain in place unless a qualified installation 
technician is installing wiring for power, alarms, or relays. See Figure 10 for barrier 
removal information. 
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Figure 10 Removing Voltage Barrier

3.3.1 Installation in Conduit

In hard-wired electrical applications, the power and safety ground service drops for the 
instrument must be 18 to 12 AWG. See Figure 11 on page 14 for strain relief and conduit 
opening sealing plug information. See section 3.3.3 on page 15 for wiring information.

3.3.2 Installation Using a Power Cord

DANGER
Use of a power cord is not acceptable in Class 1, Division 2 Hazardous Location 
Installation (see Hazardous Location Installation Control Drawing on page 8). 

A sealing-type strain relief to maintain the NEMA 4X/IP66 environmental rating and a 
power cord less than 3 meters (10 feet) in length with three 18-gauge conductors 
(including a safety ground wire) can be used, see Replacement Parts and Accessories on 
page 41. See Figure 11 on page 14 for strain relief and conduit opening sealing plug 
assembly. See section 3.3.3 on page 15 for wiring information.

Figure 11 Using the Optional Strain Relief and Conduit Plug

1. High voltage barrier 2. Unsnap the barrier latch then pull out to remove the barrier.
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3.3.3 Wiring for Power at the Controller

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
Do not connect AC power to a sc100 24 VDC powered model.

The sc100 can be purchased as either an 100–230 VAC powered model or a 24 VDC 
powered model. Follow the appropriate wiring instructions per the purchased model. 

Important Note: A protective earth (PE) ground connection is required by the sc100 for 
both 100–230 VAC and 24 VDC wiring applications. Failure to connect a good PE ground 
connection can result in shock hazards and poor performance due to electromagnetic 
interferences. ALWAYS connect a good PE ground to the sc100 terminal. 

The controller can be wired for line power by hard-wiring in conduit or wiring to a power 
cord. Regardless of the wire used, the connections are made at the same terminals. A 
local disconnect designed to meet local electrical code is required and must be identified 
for all types of installation. See Figure 14 and Figure 15 on page 17 for suggested local 
disconnect configurations.

1. Obtain appropriate fittings with NEMA 4X/IP66 environmental rating.

2. Loosen the screws using a phillips-head screwdriver and open the hinged controller 
cover.

3. Remove the high-voltage barrier (see Figure 10 on page 14).

4. Insert the wires through the strain relief fitting or conduit hub located in the right-rear 
access hole in the bottom of the enclosure. Tighten the strain relief if used, to secure 
the cord.

5. Properly prepare each wire (Figure 12) and insert each wire into the terminal 
according to Table 2 or Table 3. Tug gently after each insertion to ensure the 
connection is secure.

6. Seal any unused openings in the controller box with conduit opening sealing plugs.

7. Reinstall the high-voltage barrier and latch to secure.

Figure 12 Proper Wire Preparation and Insertion  

1. Strip ¼-inch of insulation. 2. Seat insulation against connector with no bare wire exposed.
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The DC power source that supplies power to the 24 VDC powered sc100 must maintain 
voltage regulation within the specified 24 VDC –15% +20% voltage limits. The DC power 
source must also provide adequate protection against surges and line transients.

Figure 13 sc100 Wiring Connections

Table 2 AC Power Wiring Information (sc100 AC powered model only)

Terminal Number Terminal Description Wire Color Code for North America Wire Color Code for Europe

1 Hot (L1) Black Brown

2 Neutral (N) White Blue

3 Protective Earth (PE) Green Green w/yellow tracer

Table 3 DC Power Wiring Information (sc100 24 VDC powered model only)

Terminal Number Terminal Description Wire Color Code for North America Wire Color Code for Europe

1 +24 V dc Red Red

2 24 V dc return Black Black

3 Protective Earth (PE) Green Green w/yellow tracer

1. J1—Network connector 8. Sensor connector

2. J2—Header for optional network interface card 9. Sensor connector

3. J5—Relay A connector 10. J6—Analog output (4–20 mA) connector

4. J6—Relay B connector 11. J5—Sensor connector for hard-wiring

5. J7—Relay C connector 12. Position for network interface card

6. Fuses (F1, F2) 13. Service port

7. J8—Power connections 14. Sensor terminator selector/service port configuration

a. AC Power connection (AC powered sc100 model only)

b. DC Power connection (24 VDC sc100 model only)
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Figure 14 Local Disconnect for Power Cord

Figure 15 Local Disconnect for Hard-wired Line Power

1. Power terminal 2. Power cord strain relief

1. Power terminal 2. Conduit strain relief
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3.4 Alarms and Relays

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the alarm 
relays. 

DANGER
Exposure to some chemicals may degrade the sealing properties of materials used 
in the following devices: Relays K1, K2, and K3. Periodic inspection of these 
devices is recommended to check for degradation.

The controller is equipped with three unpowered relays rated 100–230 VAC, 50/60 Hz, 
5 amp resistive maximum. See the sensor manual for relay setup details.

3.4.1 Connecting the Relays

DANGER
Relay loads must be resistive. User must externally limit current to the relays to 
5 Amps by use of a fuse or breaker. 

DANGER
Power and relay terminals are designed for only single wire termination. Do not use 
more than one wire in each terminal. 

The relay connector accepts 18–12 AWG wire (as determined by load application). Wire 
gauge less than 18 AWG is not recommended. 

The Normally Open (NO) and Common (COM) relay contacts will be connected when an 
alarm or other condition is active. The Normally Closed (NC) and Common relay contacts 
will be connected when an alarm or other condition is inactive or when power is removed 
from the controller. 

AC Line (100–230 V) Powered sc100’s
AC line powered sc100 controllers contain three relays designed for connection to AC 
MAINS circuits (i.e., voltages greater than 30V-RMS, 42.2V-PEAK or 60 V dc). Refer to 
Figure 16 for connection information. The relay wiring compartment is not designed for 
voltage connections below these levels. Relays must not be powered from the same wiring 
used to power the controller.

24 VDC Powered sc100
The 24 VDC sc100 controller contains three relays designed for connection to LOW 
voltage circuits (i.e., voltages less than 30V-RMS, 42.2V-PEAK or 60 V dc). Refer to 
Figure 16 for connection information. The wiring compartment is not designed for voltage 
connections above these levels. Relay must not be powered from the same wiring used to 
power the controller. 
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Figure 16 Alarm and Relay Connections

3.4.2 Connecting the Analog Outputs

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the analog 
output. 

Two isolated analog outputs (1 and 2) are provided, see Figure 17. Each output can be set 
to 0–20 or 4–20 mA, and can be assigned to represent the measured parameter or 
secondary measurement such as temperature. Make connections with twisted-pair 
shielded wire and connect the shield at the controlled component end or at the control 
loop end. Do not connect the shield at both ends of the cable. Use of non-shielded 
cable may result in radio frequency emission or susceptibility levels higher than allowed. 
Maximum loop resistance is 500 ohm. Refer to the sensor manual for output software 
setup.

Make wiring connections at the analyzer end as shown in Table 4 and Figure 17.
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Figure 17 Analog Output Connections

3.5 Connecting/Wiring the sc Sensor

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

3.5.1 Connecting the sc Sensor in a Non-hazardous Location

3.5.1.1 Attaching a sc Sensor with a Quick-connect Fitting

The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the 
controller, see Figure 18. Retain the connector cap to seal the connector opening in case 
the sensor must be removed. Optional extension cables may be purchased to extend the 
sensor cable length. If the total cable length exceeds 100 m (300 ft), a termination box 
must be installed. When used with the termination box, the maximum cable length is 
1000 m (3000 ft). See the Replacement Parts section in the sensor manual for part 
number information. 

Table 4 Output Connections at Terminal Block J6
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Output 2 – 2
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Output 1 + 4

Output 1 – 5
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Figure 18 Attaching the Sensor using the Quick-connect Fitting

3.5.1.2 Hard-wiring a sc Sensor to the Controller

1. Open the controller cover. 

2. Disconnect and remove the existing wires between the quick connect and terminal 
block J5, see Figure 19.

3. Remove the quick connect fitting and wires and install the threaded plug on the 
opening to maintain the environmental rating.

4. Strip the insulation on the cable back 1-inch. Strip ¼-inch of each individual wire end.

5. Pass the cable through conduit and a conduit hub or a strain relief fitting and an 
available access hole in the controller enclosure. Tighten the fitting.

6. Wire as shown in Table 5.

7. Close and secure the cover. 
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Figure 19 Hard-wiring the sensor

3.5.2 Connecting the sc Sensor to a Controller in a Hazardous Location

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

3.5.2.1 Attaching a sc Sensor with a Quick-connect FItting in a Hazardous Location

The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the 
controller, see Figure 18. For hazardous locations, a connector safety lock must be 
installed. Retain the connector cap to seal the connector opening in case the sensor must 

Table 5 Wiring the Sensor at Terminal Block J5

Terminal Number Terminal Designation Wire Color

1 Data (+) Blue

2 Data (–) White

3 Service Request No Connection

4 +12 V dc Brown

5 Circuit Common Black

6 Shield Shield (grey wire in existing quick disconnect fitting)
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be removed. Optional extension cables may be purchased to extend the sensor cable 
length (up to a maximum length of 1000 m (3000 ft). 

1. Remove the connector cap from sc100 controller. Retain the connector cap to seal the 
connector opening in case the sensor must be removed. 

2. Connect the sensor connector to the plug on the sc100. 

3. Install a connector safety lock (Figure 20). Align the lock over the connector and 
squeeze the two halves together to lock. To remove the connector safety lock by 
inserting a small flat-bladed screwdriver into the locking groove. Pivot the screwdriver 
away from the groove and separate the two halves (Figure 20).

Figure 20 Installing the Connector Safety Lock

3.6 Wiring the Digital Gateway

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

The digital gateway is designed to provide a digital interface to the sc100 controller (or 
other appropriate digital controller). The non-sensor end is connected to the controller as 
described in section 3.5.1 on page 20 for non-hazardous locations and section 3.5.2 on 
page 22 for hazardous locations. 

3.7 Connecting the Optional Digital Output 

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the Digital 
Outputs. Installation of communication protocols other than those specified in the 
Control Drawing are not allowed for Class 1, Division 2 Hazardous Locations. 

38.1 mm
(1.50 inches)

38.1 mm
(1.50 inches)
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At this time, the manufacturer supports Modbus RS485, Modbus RS232, and Profibus DP 
communication protocols. The optional digital output card is installed in the location 
indicated in Figure 22 on page 25. Terminal block J1 provides user connection to the 
optional network card. The terminal connection is based on the selected network card. 
Refer to the instructions supplied with the network card for more details.

Note: The sc100/1720E system also supports the AquaTrend Network.

Surge Protection Recommendation for Profibus DP
Many industrial environments are vulnerable to power transients and lightning. Water and 
wastewater plants are frequent targets of lightning. Lightning generated fields and power 
surges can cause instrument failures at these facilities. Surge protectors limit the 
magnitude of over-voltage transients and protect equipment from damage. To be effective 
on Data lines, at a minimum, a surge protector should provide two stages of protection 
with sub-nanosecond response time. Data line surge protection should be installed on a 
Profibus DP network where it might be susceptible to lightning or transients. The purpose 
of the surge protector is to protect the equipment that it is located next to, not the 
network cable.

For the best performance/protection connect the surge protector as close as possible to 
the device to be protected and connect the device (instrument) ground connection through 
the surge protector’s ground to the local protective earth ground. Contact your local 
Profibus network component supplier for their recommendation as to which surge 
protectors may be best for your system.

Figure 21 RS232 Connection to Customer-supplied Computer 9-pin D Subminiature Connector

Table 6 Digital Output Terminal Assignments

Terminal 
Number

AquaTrend 
Network1

Modbus RS485 
2-wire

Modbus RS485 
4-wire

Modbus RS232 Profibus DP

1 Network A D+ RD+ Rx A1– (out)

2 Network B D– RD– No connection B1+ (out)

3 Network A No connection TD+ Tx A2– (in)

4 Network B No connection TD– No connection B2+ (in)

5 No connection Common Common Common Common

6 No connection No connection No connection No connection No connection

7 Shield Shield Shield Shield Shield

1 The AquaTrend Network only applies to sc100/1720E systems

Common 5
9

8

7

6

Not used 4

Rx 3

Tx 2

Not used 1
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Figure 22 Network Card Position in the Controller

1. J2—Network card header 4. Mounting hole (3)

2. J2 Pin 1 5. Network card placement

3. J1 Terminal
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Section 4 Operation

4.1 Using the Keypad

The front of the controller is shown in Figure 23. The keypad consists of the eight keys 
described in Table 7.

Figure 23 Front of the Controller 

1. Instrument display 5. IrDA Port

2. BACK key 6. HOME key

3. MENU key 7. ENTER key

4. RIGHT, LEFT, UP, and DOWN keys

Table 7 Controller Key Functions/Features

Number Key Function

2 Moves back one level in the menu structure.

3
Moves to the main menu from other menus. This key is not active in menus where a selection or other 
input must be made. 

4 Navigates through the menus, changes settings, and increments and decrements digits.

6
Moves to the Main Measurement screen from any other screen. This key is not active in menus 
where a selection or other input must be made. 

7 Accepts an input value, updates, or accepts displayed menu options. 

sc100

1

2 6

5

3 7

4
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4.2 Controller Display Features

When a sensor is connected and the controller is in measurement mode, the controller 
automatically identifies the connected sensors and displays associated measurements.

The display will flash on startup, when a sensor error has occurred, when the hold outputs 
function has been activated, and when a sensor is being calibrated. An active system 
warning will cause the warning icon (a triangle with an exclamation point inside) to be 
displayed on the right side of the display. See Figure 24.

Figure 24 Display Example

4.2.1 Important Key Presses

• Press HOME then RIGHT or LEFT to display two readings when two sensors are 
connected. Continue to press RIGHT or LEFT to toggle through the available display 
options: 

• Press UP and DOWN to toggle the status bar at the bottom of the measurement display 
to display the secondary measurement (temperature) and output information. 

• When in Menu mode, an arrow may appear on the right side of the display to indicate 
that more menus are available. Press UP or DOWN (corresponding to the arrow 
direction) to display additional menus.

1. Status bar. Indicates the sensor name and status of relays. The relay 
letter is displayed when the relay is energized. 

4. Parameter

2. Main measurement 5. Warning icon area

3. Secondary measurement (if applicable) 6. Measurement units

7.00
SENSOR NAME:

pH
TEMP: 23.0°C

1

2

3

6

5

4

pH pHpH

7.00
SENSOR NAME:

TEMP: 23.0°C

7.00
SENSOR NAME:

OUTPUT1: 12.00 mA
pH 7.00

SENSOR NAME:

OUTPUT2: 12.00 mV
pHpH

SENSOR DIAG
SENSOR SETUP

TEST/MAINT

MAIN MENU

SYSTEM SETUP

OUTPUT SETUP
SYSTEM SETUP

NETWORK SETUP
RELAY SETUP

DISPLAY SETUP

DISPLAY SETUP
SYSTEM SETUP

LOG SETUP
SECURITY SETUP

CALCULATION

SECURITY SETUP
SYSTEM SETUP

CALCULATION
LOG SETUP

ERROR HOLD MODE
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4.3 System Setup

4.2.2 Software Text Abbreviations

Abbreviation Meaning Abbreviation Meaning

Adj Adjust P/F Pass/Fail

Cal Calibration Pass Password

Cont Continue Preped Prepared

Dflt Default SN Serial Number

Diag Diagnostic Std Standard

Freq Frequency Temp Temperature

Int Internal Vers Version

Meas Measurement Xfer Transfer

4.3.1 Adjusting Display Contrast

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 — ADJUST CONTRAST

5 (+0–50)

6 Main Menu or Main Measurement Screen —

4.3.2 Specifying the Displayed Language

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 LANGUAGE

5 Select the language from displayed options.

6 Main Menu or Main Measurement Screen —
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4.3.3 Setting the Time and Date

4.3.3.1 Setting the Time (24-hr format)

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 SET DATE/TIME

5 Highlight TIME

6

Select the character to edit.

Scroll to appropriate number.

7 Main Menu or Main Measurement Screen —

4.3.3.2 Setting the Date Format and Date

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 SET DATE/TIME

5 — Highlight DATE FORMAT

6 Choose the appropriate date format from the displayed options.

7 Highlight DATE

8

Select the character to edit. —

Scroll to the appropriate number.

9 Main Menu or Main Measurement Screen —
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4.4 Setting up System Security 

The passcode feature of the sc100 restricts unauthorized access to configuration and 
calibration settings. The passcode is factory set to sc100 (the five digits must be followed 
by a space to remove the trailing asterisk). The following two options are available:

Disabled: All configuration settings and calibrations can be changed. This is the default.

Enabled: Certain calibration and Test/Maint settings/operations cannot be accessed 
without the passcode. If the passcode is enabled, it may be edited (section 4.4.2). The 
passcode can include up to six digits (alpha and/or numeric and available characters). If 
the instrument is reset using the Configure/Default Setup menu selection, the passcode 
will return to the factory default. If a passcode is forgotten, obtain the Master passcode 
from the Technical Consulting Services Department, see Section 9 on page 46.

4.4.1 Setting the Passcode

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 SECURITY SETUP

4 — SET PASSCODE

5 Highlight ENABLE

6 Main Menu or Main Measurement Screen —

4.4.2 Editing the Passcode

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 Highlight SECURITY SETUP

4 ENTER PASSCODE

5 EDIT PASSCODE

6

EDIT PASSCODE select character (shown in brackets) —

EDIT PASSCODE move to the next character

7 Main Menu or Main Measurement Screen —
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4.5 Output Options

Refer to the System Setup on page 29 for more information on the output options menu. 
The analyzer provides two isolated analog outputs (Output 1 and Output 2).

4.5.2 Hold/Transfer Outputs

During normal measurement operation, the analog outputs can be held at the 
last measured value or transferred to a preset value. 

4.5.1 Navigating to the Output Options Menu

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 OUTPUT SETUP

4 SELECT OUTPUT

5 Customize the options, refer to System Setup on page 29.

6 Main Menu or Main Measurement Screen when Output options are configured. —

4.5.2.1 Hold/Transfer Outputs until Release

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 TEST/MAINT

3 HOLD OUTPUTS

4 SET OUTMODE

5 Select HOLD OUTPUTS or XFER OUTPUTS

6 SET CHANNELS

7 Select ALL or one of the connected sensors. —

8 ACTIVATION

9 Select LAUNCH

10 Main Menu or Main Measurement Screen reading
will flash
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During calibration, analog outputs can remain active, held, or transferred to a preset mA 
value.

4.6 Relay Options

Refer to System Setup on page 29 for more information on the relay options menu. 

4.7 Data Event Logging Options

The sc100 provides three data logs (one for each sensor and one for calculated values) 
and three event logs (one for each sensor and one for the controller). The data logs store 
the measurement data at selected intervals. The event log stores a variety of events that 
occur on the devices such as configuration changes, alarms, and warning conditions. The 
data logs are stored in a packed binary format and the event logs are stored in a CSV 
format. The logs can be downloaded through the digital network port, the IrDA port, or 
through the service port using the service cable LZX887. 

4.5.3 Release Outputs

Step Select Menu Level Confirm

1 MAIN MENU —

2 TEST/MAINT

3 HOLD OUTPUTS

4 ACTIVATION

5 RELEASE

6 Main Menu or Main Measurement Screen —

4.6.1 Navigating to the Relay Options Menu

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 RELAY SETUP

4 SELECT RELAY

5 Customize the options, refer to System Setup on page 29.

6 Main Menu or Main Measurement Screen when Relay options are configured. —
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4.8 Digital Network Options

The sc100 provides two digital communication methods with the controller (the digital 
network port and the IrDA port). Either of the digital ports can be used to access setup 
data, measurement data, or data/event logs. For the features available for each individual 
digital network port, refer to the instruction sheet supplied with the selected network card.

4.9 System Setup Menu
OUTPUT SETUP (see section 4.5.1 on page 32 for expanded menu information)

SELECT OUTPUT 1 OR 2

SELECT SOURCE

Press ENTER to access a list of all connected sensors and select the sensor that will drive the output.

SET PARAMETER

Press ENTER to select from the displayed parameters. Highlight the appropriate displayed parameter and press ENTER.

SET FUNCTION

Select LINEAR CONTROL for current output to track the measurement valve. Select PID CONTROL for the sc100 to 
operate as a PID controller. 

SET TRANSFER

Each analog output is normally active, responding to the measured value of its assigned parameter. However, during 
calibration, each output can be transferred to this preset transfer value.

SET FILTER

Average measurements over time (0–999 seconds). Default is 0 seconds. The higher the value, the longer the sensor 
signal response time will be to a change in the actual process value. 

SCALE 0 mA/4 mA

Select 0 mA or 4 mA for minimum current (outputs will be set to 0–20 mA or 4–20 mA). 

ACTIVATE

Dependent on Function selected previously. See section 4.5.1 on page 32 for additional information.

FUNCTION set to LINEAR CONTROL

If LINEAR CONTROL was selected in SET FUNCTION, set the low and the high values for the current output here. 

FUNCTION set to PID CONTROL

1. SET MODE: AUTO or MANUAL

2. PHASE: DIRECT or REVERSE controller operation.

3. SET SETPOINT: enter the setpoint the PID control will control the process to.

4. PROP BAND: control the proportional band for the PID control.

5. INTEGRAL: control the integral action time period in minutes.

6. DERIVATIVE: control the settings for the rate control.
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RELAY SETUP

Select Relay A, B, or C

SELECT SOURCE

. Select from none, a connected sensor, or the real time clock (RTC)

SET PARAMETER

Press ENTER to select from the displayed parameters.

SET FUNCTION

Source set to sensor

Alarm: Operates relays in response to the measured parameter. Contains separate High and Low Alarm points, 
deadbands, and ON/OFF delay.

Feeder Control: Operates in response to the measured parameter. Can be set for phasing, setpoint, deadband, overfeed 
timer, and ON/OFF delay.

Event Control: Controls a cleaning system (or equivalent) on a timed basis. 

Warning: Activated when the analyzer detects a sensor warning. 

PMW Control: Allows the relay to provide a duty cycled output. 

Freq Control: Allows the relay to cycle at a frequency between the minimum pulse per minute and maximum pulse per 
minute.

Source set to RTC

Timer: Sets the timer for a cleaning system (or equivalent). Controls the output hold, interval, duration, and off delay.

SET TRANSFER

Sets the relay to Energize or De-energize (user-selectable). Normally, each control or alarm relay is active, 
responding to the measured value of its assigned parameter. During calibration, however, the relay can be 
transferred to a preset on/off state to suit the application requirements. Select Energize or De-energize and 
press ENTER.  

FAILSAFE

Allows the user to create a state where the normal condition is energized. The relay is de-energized when an 
error condition is experienced. Select YES (Energized) or NO (De-energized) and press ENTER. YES sets 
the relay normal condition to energized resulting in the relay becoming de-energized when an error condition 
is experienced. 

ACTIVATION

Function set to ALARM 

 LOW ALARM—Sets the value where the relay will turn on in response to decreasing measured value. For example, if 
the low alarm is set for 1.0 and the measured value drops to 0.9, the relay will be activated. 

HIGH ALARM—Sets the value where the relay will turn on in response to increasing measured value. For example, if 
the high alarm is set for 1.0 and the measured value increases to 1.1, the relay will be activated. 

LOW DEADBAND—Sets the range where the relay remains on after the measured value increases above the low 
alarm value. Default is 5% of the range. For example, if the low alarm is set for 1.0 and the low deadband is set for 0.5, 
then the relay remains on between 1.0 and 1.5. 

HIGH DEADBAND—Sets the range where the relay remains on after the measured value decreases below the high 
alarm value. Default is 5% of the range. For example, if the high alarm is set for 4.0 and the high deadband is set for 0.5, 
then the relay remains on between 3.5 and 4.0. 

OFF DELAY—Sets a time (0–300 seconds) to delay the relay from normally turning off.

ON DELAY—Sets a time (0–300 seconds) to delay the relay from normally turning on.

LOW ALARM—Sets the value where the relay will turn on in response to decreasing measured value. For example, if 
the low alarm is set for 1.0 and the measured value drops to 0.9, the relay will be activated. 

4.9 System Setup Menu (continued)
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Function set to FEEDER CONTROL 

 PHASE—“High” phase assigns the relay setpoint to respond to an increasing measured value; conversely, a “Low” 
phase assigns the relay setpoint to respond to a decreasing measured value.

SET SETPOINT—Sets the value where the relay will turn on.

DEADBAND—Sets the range where the relay remains on after the measured value decreases below the setpoint value 
(high phase relay) or increases above the setpoint value (low phase relay).

OVERFEED TIMER—Sets the time (0–999.9 minutes) to limit how long the relay can remain on. 

OFF DELAY—Sets a time (0–999 seconds) to delay the relay from normally turning off.

ON DELAY—Sets a time (0–999 seconds) to delay the relay from normally turning on.

Function set to EVENT CONTROL  

 SET SETPOINT—Sets the value where the relay will turn on.

DEADBAND—Sets the range where the relay remains on after the measured value decreases below the setpoint value 
(high phase relay) or increases above the setpoint value (low phase relay).

OnMax TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain on.

OffMax TIMER—Sets a time (0–999 minutes) to delay the relay from normally turning off.

OnMin TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain on.

OffMin TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain off.

Function set to TIMER (RTC selected in SELECT SOURCE) 

 HOLD OUTPUTS—Set OUTMODE to select output hold operation and select channels that cause the outputs to be 
held.

INTERVAL—Set the off time for the relay.

DURATION—Set the on time for the relay.

OFF DELAY—Set the time for additional hold/output time after the relay has been turned off.

Function set to WARNING CONTROL 

 WARNING LEVEL—Set the warning level that will trigger a relay. Range: 0–32. For example: If warnings 1–9 are active 
on the instrument, set the warning level to 0 to allow all warnings to trigger the relay; set the warning level to 5 to allow 
warnings 6 and above to trigger the relay. Set the warning level to 9 or greater to not trigger the relay on any warning. 

Function set to PMW CONTROL 

 SET MODE—Auto or Manual

PHASE—Direct or Reverse

SET SETPOINT—Control Setpoint

DEAD ZONE—Zone around setpoint where output is off

PERIOD—3–60 second PMW period

MIN WIDTH—Minimum pulse width in 0.1 seconds

MAX WIDTH—Maximum pulse width in 0.1 seconds

PROP BAND—Proportional control band

INTEGRAL—Integral control setting (minutes)

Function set to FREQ CONTROL  

 SET MODE—Auto or Manual

PHASE—Direct or Reverse

SET SETPOINT—Control Setpoint

DEAD ZONE—Zone around setpoint where output is off

MIN WIDTH—0.001–200 pulses per minute

MAX WIDTH—0.001–200 pulses per minute

PROP BAND—Proportional control band (this is outside of the dead zone)

INTEGRAL—Integral control setting (minutes)

4.9 System Setup Menu (continued)
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NETWORK SETUP (this menu appears only if a network card is installed in the controller)

SET MODE

Auto or Manual

MODBUS ADDRESS

Highlight sc100 Analyzer, or either connected sensor then press ENTER. Choose a number between 1 and 247 as the 
address (each source must have a different address) then press ENTER.

BAUD RATE

Select a baud rate of 9600, 19200, 38.4K, 57.6K, or 115.2K. Default: 19200

STOP BITS

Select 1 or 2 stop bits. Default: 1

MODBUS MODE

Select RTU or ASCI. Default: RTU

DATA ORDER

Select Normal or Swapped. Default: Swapped

DISPLAY SETUP

ADJUST CONTRAST

Use the UP and DOWN keys to increase or decrease the contrast, see section 4.3.1 on page 29.

LANGUAGE

The default is English. Choose Spanish, German, or French to allow all menus to appear in the selected language. 

SET DATE/TIME

Select the date format and to set the date and time (24-hour (military) format), see section 4.3.3 on page 30.

SECURITY SETUP (Enter a 6-digit passcode)

SET PASSCODE

DIISABLE

Disables system security. See section 4.4 on page 31.

ENABLE

Enables system security. See section 4.4 on page 31.

LOG SETUP

DATALOG SETUP

Setup datalogging of displayed sensor measurements

CALCULATION

SET VARIABLE X

Select the sensor corresponding to the variable set as “X”.

SET VARIABLE Y

Select the sensor corresponding to the variable set as “Y”.

SET PARAMETER

Select the parameter to be associated with the variable.

SET FORMULA

Select the formula of the calculation to be performed on “X” and “Y”.

4.9 System Setup Menu (continued)
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ERROR HOLD MODE

HOLD OUTPUTS

Holds outputs when unable to communicate with the sensor. 

XFER OUTPUTS

Goes to transfer state when unable to communicate with the sensor. 

4.10 Test/Maint Menu
STATUS

Indicates the status of each relay and indicates which sensors are connected to the controller. 

OUTPUT CAL

SELECT OUTPUT 1 OR 2

Calibrate Analog Output by specifying values to correspond to 4 mA and 20 mA using the UP and DOWN arrow keys.

HOLD OUTPUTS

SET OUTMODE

Choose Hold Outputs or Xfer Outputs

SET CHANNELS

Choose any individual attached sensor or all attached sensors to be held or transferred. 

 ACTIVATION

Select Launch or Release.

OVERFEED RESET

Reset the overfeed time out. 

TEST OUTPUT

SELECT OUTPUT 1 OR 2

Set the analog output to a desired current level. Range: 0–20

TEST RELAY

SELECT RELAY A, B, OR C

Energize or de-energize the selected relay.

RESET CONFIG

Reset to default configuration

SIMULATION

SELECT SOURCE, SET PARAMETER, SET SIM VALUE

Simulate sensor measurement value for testing the outputs and relays.

SCAN SENSORS

Manually scans for sensors to determine if sensors have been added or removed.

MODBUS STATS

Indicates the communication statistics for use with an external network. 

CODE VERSION

Indicates the controller software version. 

4.9 System Setup Menu (continued)
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Section 5 Maintenance 

DANGER
Only qualified personnel should conduct the tasks described in this section of the 
manual.

DANGER
Explosion hazard. Do not connect or disconnect equipment unless power has been 
switched off or the area is known to be non-hazardous. 

DANGER
Explosion hazard. Substitution of components may impair suitability for Class 1, 
Division 2. 

5.1 Cleaning the Controller

With the enclosure securely closed, wipe the exterior with a damp cloth.

5.2 Fuse Replacement

The instrument contains two mains fuses. Failed fuses are an indication that an equipment 
problem could exist. Problem resolution and fuse replacement should be performed only 
by qualified service personnel. Refer to Figure 25 and the following steps to replace the 
fuses:

1. Disconnect power to the controller (including power to relays and other components, 
if powered).

2. Open the hinged controller cover by completely loosening all four captive screws in the 
cover. 

3. Remove the high voltage barrier; pull out on the lever of the captive fastener then pull 
straight out on the barrier. Set the barrier aside for reinstallation.

4. Remove the fuses and install new fuses of the same type and rating:

• ac Powered sc100: T, 1.6 A, 250 V, slow blow

• 24 V dc powered sc100: T, 3 A, 250V, slow blow

5. Reinstall the high voltage barrier. 

6. Close the controller cover and hand-tighten the four screws. 

7. Reconnect power to the instrument.
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Figure 25 Fuse Replacement

1. Fuses F1 and F2. 
AC powered, T, 1.6A, 250V, slow blow
DC powered, T, 3A, 250V, slow blow
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Section 6 Replacement Parts and Accessories

6.1 Replacement Items
Description Quantity Catalog Number

Controller Installation Kit each 58672-00

Fuse, T, 3A, 250V, slow blow each 41060

Fuse, T, 1.6 A, 250 V, slow blow each 52083-00

Instruction manual, English each 58600-18

6.2 Accessories
Description Quantity Catalog Number

Digital output card for Modbus RS232 communication each 59200-00

Digital output card for Modbus RS485 communication each 59200-01

Locknut each 1059612

Plug, conduit opening each 58687-00

Power cord with strain relief, 115 V each 54488-00

Power cord with strain relief, 230 V each 54489-00

Sealing Washer each 1033814

Strain relief, Heyco each 4379400

Sun Shield each 58690-00
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Section 7 Compliance Information

Hach Co. certifies this instrument was tested thoroughly, inspected, and found to meet its 
published specifications when it was shipped from the factory.

The Model sc100 has been tested and is certified as indicated to the following 
instrumentation standards:

Product Safety

FM 3600/3611 Class I, Division 2 (ETL Listing I.D. # 65454)
UL 61010A-1 (ETL Listing # 65454)
CSA C22.2 No. 1010.1 & No. 213-M1987 Class I, Division 2 (ETLc Certification I.D. # 
65454)
Certified by Hach Co. to EN 61010-1 Amds. 1 & 2 (IEC1010-1) per 73/23/EEC, 
supporting test records by Intertek Testing Services. 

Immunity
This equipment was tested for Industrial level EMC per:

EN 61326 (EMC Requirements for Electrical Equipment for Measurement, Control 
and Laboratory Use) per 89/336/EEC EMC: Supporting test records by Hach 
Company, certified compliance by Hach Company.

Standards include:

IEC 1000-4-2:1995 (EN 61000-4-2:1995) Electrostatic Discharge Immunity (Criteria 
B)
IEC 1000-4-3:1995 (EN 61000-4-3:1996) Radiated RF Electromagnetic Field 
Immunity (Criteria A)
IEC 1000-4-4:1995 (EN 61000-4-4:1995) Electrical Fast Transients/Burst (Criteria B)
IEC 1000-4-5:1995 (EN 61000-4-5:1995) Surge (Criteria B)
IEC 1000-4-6:1996 (EN 61000-4-6:1996) Conducted Disturbances Induced by RF 
Fields (Criteria A)
IEC 1000-4-11:1994 (EN 61000-4-11:1994) Voltage Dip/Short Interruptions (Criteria 
B)

Additional Immunity Standard/s include:
ENV 50204:1996 Radiated Electromagnetic Field from Digital Telephones (Criteria A)

Emissions
This equipment was tested for Radio Frequency Emissions as follows:

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for measurement, 
control and laboratory use—EMC requirements) Class “A” emission limits. Supporting 
test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center (A2LA # 
0905-01) and certified compliance by Hach Company.

Standards include:
EN 61000-3-2 Harmonic Disturbances Caused by Electrical Equipment
EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused by Electrical Equipment

Additional Emissions Standard/s include:
EN 55011 (CISPR 11), Class “A” emission limits
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Compliance Information

Canadian Interference-causing Equipment Regulation, IECS-003, Class A
Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company.

This Class A digital apparatus meets all requirements of the Canadian 
Interference-causing Equipment Regulations.
Cet appareil numèrique de la classe A respecte toutes les exigences du Rëglement sur le 
matÈriel brouilleur du Canada.

FCC PART 15, Class “A” Limits
Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following 
two conditions: 

(1) this device may not cause harmful interference, and (2) this device must accept any 
interference received, including interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by the party responsible for 
compliance could void the user's authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the instruction manual, 
may cause harmful interference to radio communications. Operation of this equipment in a 
residential area is likely to cause harmful interference, in which case the user will be 
required to correct the interference at his own expense. The following techniques of 
reducing the interference problems are applied easily.

1. Disconnect the Model sc100 Controller from its power source to verify that it is or is 
not the source of the interference.

2. If the Model sc100 Controller is connected into the same outlet as the device with 
which it is interfering, try another outlet.

3. Move the Model sc100 Controller away from the device receiving the interference.

4. Reposition the receiving antenna for the device receiving the interference.

5. Try combinations of the above.
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Section 8 How to Order

U.S.A. Customers

By Telephone:
6:30 a.m. to 5:00 p.m. MST
Monday through Friday
(800) 227-HACH (800-227-4224)

By Fax:
(970) 669-2932

By Mail:
Hach Company
P.O. Box 389
Loveland, Colorado 80539-0389 U.S.A.
Ordering information by e-mail: orders@hach.com

Information Required

International Customers
Hach maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send an e-mail to: intl@hach.com or contact:

Hach Company World Headquarters; Loveland, Colorado, U.S.A.
Telephone: (970) 669-3050; Fax: (970) 669-2932

Technical and Customer Service (U.S.A. only)
Hach Technical and Customer Service Department personnel are eager to answer 
questions about our products and their use. Specialists in analytical methods, they are 
happy to put their talents to work for you.

Call 1-800-227-4224 or e-mail techhelp@hach.com

• Hach account number (if available) • Billing address

• Your name and phone number • Shipping address

• Purchase order number • Catalog number

• Brief description or model number • Quantity
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Section 9 Repair Service

Authorization must be obtained from Hach Company before sending any items for 
repair. Please contact the Hach Service Center serving your location.

In the United States:
Hach Company
Ames Service
100 Dayton Avenue
Ames, Iowa 50010
(800) 227-4224 (U.S.A. only)
FAX: (515) 232-3835

In Canada:
Hach Sales & Service Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba
R3H 0X4
(800) 665-7635 (Canada only)
Telephone: (204) 632-5598
FAX: (204) 694-5134
E-mail: canada@hach.com

In Latin America, the Caribbean, the Far East,
Indian Subcontinent, Africa, Europe, or the Middle East:
Hach Company World Headquarters,
P.O. Box 389
Loveland, Colorado, 80539-0389 U.S.A.
Telephone: (970) 669-3050
FAX: (970) 669-2932
E-mail: intl@hach.com
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Section 10 Limited Warranty

Hach Company warrants its products to the original purchaser against any defects that are due to faulty 
material or workmanship for a period of one year from date of shipment unless otherwise noted in the 
product manual. 

In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its 
option, it will repair or replace the defective product or refund the purchase price excluding original 
shipping and handling charges. Any product repaired or replaced under this warranty will be warranted 
only for the remainder of the original product warranty period. 

This warranty does not apply to consumable products such as chemical reagents; or consumable 
components of a product, such as, but not limited to, lamps and tubing. 

Contact Hach Company or your distributor to initiate warranty support. Products may not be returned 
without authorization from Hach Company.

Limitations
This warranty does not cover:

• Damage caused by acts of God, natural disaster, labor unrest, acts of war (declared or undeclared), 
terrorism, civil strife or acts of any governmental jurisdiction

• Damage caused by misuse, neglect, accident or improper application or installation

• Damage caused by any repair or attempted repair not authorized by Hach Company

• Any product not used in accordance with the instructions furnished by Hach Company

• Freight charges to return merchandise to Hach Company

• Freight charges on expedited or express shipment of warranted parts or product

• Travel fees associated with on-site warranty repair

This warranty contains the sole express warranty made by Hach Company in connection with its 
products. All implied warranties, including without limitation, the warranties of merchantability and fitness 
for a particular purpose, are expressly disclaimed.

Some states within the United States do not allow the disclaimer of implied warranties and if this is true 
in your state the above limitation may not apply to you. This warranty gives you specific rights, and you 
may also have other rights that vary from state to state.

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person 
is authorized to make any other warranties or representations on behalf of Hach Company.

Limitation of Remedies
The remedies of repair, replacement or refund of purchase price as stated above are the exclusive 
remedies for the breach of this warranty. On the basis of strict liability or under any other legal theory, in 
no event shall Hach Company be liable for any incidental or consequential damages of any kind for 
breach of warranty or negligence.
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Appendix A Modbus Protocol

A.1 Introduction

Modbus was developed as a PLC communication protocol by Modicon in the late 1970s. 
Because Modbus is a well-defined and published standard, Modbus has become one of 
the best known protocols for interfacing digital equipment to PLCs.

Modbus uses a master/slave data exchange technique. The master (typically a PLC) 
generates queries to individual slaves. The slaves, in turn, reply back with a response to 
the master. A Modbus message contains the information required to send a query or 
request, including the slave address, function code, data, and a checksum. 

The format of a Modbus message is shown below:

A.2 Query Message

A query message is generated by the master to request data from a slave. It contains a 
function code that specifies the type and amount of data requested. A read digital input 
register function code (02), for example, instructs the slave to read digital inputs and return 
the value in a response message.

The following message instructs slave 1 to read two bits starting at offset 0.

Note that the above values are hexadecimal bytes, not ASCII characters.

A.3 Response Message

A response message is generated by the slave in response to a query message from the 
master. The response to read digital input register function code (02), for example, returns 
the value of the requested digital inputs. The original slave address and function code is 
also returned to validate the response.

The following response is generated from the previous query if discrete input 1 is OFF (0) 
and discrete input 2 is ON (1).

Again note that the above values are hexadecimal bytes, not ASCII characters.

Address Function Data Checksum

1 byte 1 byte Variable number of bytes 2 bytes

Address Function
Data

Checksum
Start Register Number of Points

01 02 00 00 00 02 F9 CB

Address Function
Data

Checksum
Byte Count Digital Input Bits

01 02 01 02 20 49
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A.4 Modbus Message Detail

The various fields within a Modbus message are described in more detail below.

Address
The address field is a single byte. This byte ranges in value from 1 to 247. 

Function Codes
The function code is a single byte. Several function code values exist in Modbus. The ones 
supported by the sc100/Digital Sensor System are described below.

Only the relative address is specified in a message. The relative address is automatically 
added to the absolute address for that function code. If a read holding register message, 
for example, specifies relative address 0, the value in absolute address 40001 would be 
returned.

Data
The data field consists of a series of bytes. The number of bytes varies in length 
depending on the function code. Typical query message data consists of the relative 
address to be read by the slave. Typical response message data consists of actual data 
read by the slave.

Checksum
The checksum is two bytes which are appended to every message. These bytes ensure 
the data packet was transmitted with no errors. The algorithm which is applied to RTU 
messages is a 16 bit Cyclic Redundancy Check (CRC). The algorithm which is applied to 
ASCII messages is an 8 bit Longitudinal Redundancy Check (LRC). 

ASCII / RTU Data Format
Modbus supports both ASCII and RTU data formats. RTU uses binary (non-printable) 
characters, and is used for normal operation. ASCII uses 7 bit printable characters, and is 
typically only used for debugging purposes.

The following tables show the same message in RTU and ASCII formats.

Function Code Description Data Type Absolute Address Relative Address

03 Read Holding Registers Word (16 bits) 40001 to 49999 0 to 9998

06 Write Holding Register Word (16 bits) 40001 to 49999 0 to 9998

08 Loopback Test n/a n/a n/a

17 Report Slave ID n/a n/a n/a

Table 8 RTU Message

Address Function
Data

Checksum
Start Register Number of Points

01 02 00 00 00 02 F9 CB

Table 9 ASCII Message

Colon Address Function
Data

Checksum CR LF
Start Register Number of Points

3A 30 31 30 32 30 30 30 30 30 30 30 32 46 42 0D 0A
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Exception Codes
An illegal request will generate a Modbus Exception Code. The most common code is 
caused by reading data from an unused register. An exception response message 
consists of the slave address, the function code with the high order bit set, the exception 
code, and a CRC. In the following response message, the slave reported exception code 
02, indicating an illegal data address. 

More Information
More information about the Modbus Protocol can be found on the Modbus-IDA website at 
www.modbus-ida.org.

A.5 Floating Point Measurements

Floating point measurements are available from the sc100/Digital Sensor system. Each 
floating point number is a 32-bit IEEE-754 value, occupying two 16-bit registers 
(back-to-back); this has one sign bit, eight exponent bits and 23 mantissa bits, and is 
stored in Motorola (big-endian) order.

A.5.1 Big-endian and Little-endian

Big-endian and little-endian are terms that describe the order in which a sequence of 
bytes are stored in the computer memory. Big-endian is an order in which the "big end" 
(most significant value) is stored first (lowest storage address). Little-endian is an order in 
which the "little end" (least significant value in the sequence) is stored first. For example, in 
a big-endian computer, the two bytes required for the hexadecimal number 4F52 would be 
stored as 4F52 in storage (if 4F is stored at storage address 1000, for example, 52 will be 
at address 1001). In a little-endian system, it would be stored as 524F (52 at address 
1000, 4F at 1001). 

The sc100/Digital Sensor registers are big-endian byte order within a register and 
little-endian word order for multi-registers Floats.

A.5.2 Changing the “endian” Order

The default "endian" order is little-endian word order for multi-registers Floats (SWAPPED 
order).  The order can be changed in the NETWORK SETUP menu to NORMAL order 
(big-endian word order for multi-registers Floats).

Address Function Data Checksum

01 81 02 C1 91
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A.6 Modbus Troubleshooting
Table 10 Troubleshooting

Problem Possible Causes Solution

No Modus Response

Baud rate, or stop bits does not 
match settings of Modbus master

Verify sc100 settings match the Modbus master 
settings.Verify Modbus master Parity setting is set to 
None.

Bad RS232 or RS485 cable Replace/Repair cable

No or improper network biasing and 
termination.

Check all network devices for termination or biasing 
settings.  Only the ends of the network should have 
termination turned on and only one point on the 
network should be providing biasing.

Slave Address incorrect or duplicate 
address of another bus device.

Verify all addresses are unique and between 1 and 
247.

Modbus Exception 
Response

Register not supported Verify register is supported

Data Type incorrect

Verify the requested register(s) Data Type matches the 
Modbus Master Request e.g. do not access a Slave 
Float value with a 2 byte Integer request.  When 
requesting a Float (2 registers/4 bytes), both registers 
must be requested at the same time.

Table 11 sc100 Modbus Registers

Group Name Tag Name
Register

#
Data 
Type

Length R/W Description

Measurements Calculated 
Value 40001 Float 2 R Value calculated from two sensor 

measurements

Setup Language 40003 Unsigned 
Integer 1 R/W Current System Language

Setup Date Format 40004 Unsigned 
Integer 1 R/W

Current Data Display Format 
(0 = DD/MM/YY; 1 = MM/DD/YY; 
2 = DD-MM-YY; 3 = MM-DD-YY)

Setup Error Hold 
Mode 40005 Unsigned 

Integer 1 R/W

Error Mode Hold State (0 = Hold 
outputs; 
1 = Transfer outputs to predefined 
value)

Setup/Analog Output 1 Source 40006 Unsigned 
Integer 1 R/W Selects data source for this output 

(0 = None; 2 = sensor; 4 = Calculation)

Setup/Analog Output 1 Sensor
Select 40007 Unsigned 

Integer 1 R/W Selects sensor source when Source = 
Sensor (0 = sensor1; 1 = sensor2)

Setup/Analog Output 1 Measuremen
t Select 40008 Unsigned 

Integer 1 R/W Selects measurement on the sensor 
(0 = Meas1.. 3 = Meas4)

Setup/Analog Output 1 Type 40009 Unsigned 
Integer 1 R/W Selects output type 

(0 = Linear output; 1 = PID control)

Setup/Analog Output 1 Transfer 
Value 40010 Float 2 R/W Sets the transfer value

Setup/Analog Output 1 Filter 40012 Unsigned 
Integer 1 R/W Sets the output filter value in seconds 

(0 to 120 sec.)

Setup/Analog Output 1 0mA - 4mA 
Select 40013 Unsigned 

Integer 1 R/W Selects 0mA/4mA for min output 
(0 = 0mA; 1 = 4mA)

Setup/Analog Output 
1/Linear Min Setting 40014 Float 2 R/W Sets the min output value

Setup/Analog Output 
1/Linear Max Setting 40016 Float 2 R/W Sets the max output value
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Setup/Analog Output 
1/PID PID Mode 40018 Unsigned 

Integer 1 R/W Sets the PID mode (0 = auto; 1 = 
manual)

Setup/Analog Output 
1/PID

PID Manual 
Set 40019 Float 2 R/W Sets the PID manual output value 

(0.0 to 100.0%)

Setup/Analog Output 
1/PID PID Setpoint 40021 Float 2 R/W Sets the PID setpoint

Setup/Analog Output 
1/PID PID Phase 40023 Unsigned 

Integer 1 R/W Sets the PID phase (0 = Direct; 
1 = Reverse)

Setup/Analog Output 
1/PID

PID
Proportional 
Band

40024 Float 2 R/W Sets the PID proportional band

Setup/Analog Output 
1/PID

PID Integral 
Time 40026 Unsigned 

Integer 1 R/W Sets the PID integral time (min)

Setup/Analog Output 
1/PID

PID
Derivative 
Time

40027 Unsigned 
Integer 1 R/W Sets the PID derivative time (min)

Setup/Analog Output 2 Source 40028 Unsigned 
Integer 1 R/W Selects data source for this output 

(0 = None; 2 = Sensor; 4 = Calculation)

Setup/Analog Output 2 Sensor
Select 40029 Unsigned 

Integer 1 R/W Selects sensor source when Source = 
Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Analog Output 2 Measuremen
t Select 40030 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Analog Output 2 Type 40031 Unsigned 
Integer 1 R/W Selects output type (0 = Linear output; 

1 = PID control)

Setup/Analog Output 2 Transfer 
Value 40032 Float 2 R/W Sets the transfer value

Setup/Analog Output 2 Filter 40034 Unsigned 
Integer 1 R/W Sets the output filter value in seconds 

(0 to 120 sec)

Setup/Analog Output 2 0mA - 4mA 
Select 40035 Unsigned 

Integer 1 R/W Selects 0mA/4mA for min output 
(0 = 0mA; 1 = 4mA)

Setup/Analog Output 
2/Linear Min Setting 40036 Float 2 R/W Sets the min output value

Setup/Analog Output 
2/Linear Max Setting 40038 Float 2 R/W Sets the max output value

Setup/Analog Output 
2/PID Mode 40040 Unsigned 

Integer 1 R/W Sets the PID mode (0 = auto; 1 = 
manual)

Setup/Analog Output 
2/PID Manual Set 40041 Float 2 R/W Sets the PID manual output value 

(0.0 to 100.0%)

Setup/Analog Output 
2/PID Setpoint 40043 Float 2 R/W Sets the PID setpoint

Setup/Analog Output 
2/PID Phase 40045 Unsigned 

Integer 1 R/W Sets the PID phase 
(0 = Direct; 1 = Reverse)

Setup/Analog Output 
2/PID

Proportional 
Band 40046 Float 2 R/W Sets the PID proportional band

Setup/Analog Output 
2/PID Integral Time 40048 Unsigned 

Integer 1 R/W Sets the PID integral time (min)

Setup/Analog Output 
2/PID

Derivative 
Time 40049 Unsigned 

Integer 1 R/W Sets the PID derivative time (min)
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Setup/Relay 1 Source 40050 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 1 Sensor
Select 40051 Unsigned 

Integer 1 R/W
Selects Sensor source when 
Source = Sensor 
(0 = Sensor1; 1 = Sensor2)

Setup/Relay 1 Measuremen
t Select 40052 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 1 Type 40053 Unsigned 
Integer 1 R/W

Selects the relay type 
(0 = Alarm; 1 = Control; 
2 = Status; 3 = Timer; 4 = Event)

Setup/Relay 1 Transfer 
Setting 40054 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 1/Alarm High Alarm 40055 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 1/Alarm Low Alarm 40057 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 1/Alarm High 
Deadband 40059 Float 2 R/W Sets the high alarm deadband

Setup/Relay 1/Alarm Low 
Deadband 40061 Float 2 R/W Sets the low alarm deadband

Setup/Relay 1/Alarm On Delay 40063 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 1/Alarm Off Delay 40064 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 1/Control Setpoint 40065 Float 2 R/W Sets the controller setpoint

Setup/Relay 1/Control Phase 40067 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 1/Control Deadband 40068 Float 2 R/W Sets the controller deadband

Setup/Relay 1/Control Overfeed 
Timer 40070 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 1/Control On Delay 40071 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 1/Control Off Delay 40072 Unsigned 
Integer 1 R/W Sets the off delay time (sec)

Setup/Relay 1/Control
Reset
Overfeed 
Timer

40073 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 1/Event Setpoint 40074 Float 2 R/W Sets the event setpoint

Setup/Relay 1/Event Phase 40076 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 1/Event Deadband 40077 Float 2 R/W Sets the event deadband

Setup/Relay 1/Event On Max Time 40079 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 1/Event On Min Time 40080 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 1/Event Off Max Time 40081 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 1/Event Off Min Time 40082 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name
Register

#
Data 
Type

Length R/W Description

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 179 of 1659



55

Modbus Protocol

Setup/Relay 1/Timer Hold Type 40083 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 1/Timer Sensor
Select 40084 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 1/Timer Hold Mode 40085 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 1/Timer Duration 
Time 40086 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 1/Timer Period Time 40087 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 1/Timer Off Delay 40088 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 1/Status Level 40089 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay

Setup/Relay 2 Source 40090 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 2 Sensor
Select 40091 Unsigned 

Integer 1 R/W Selects Sensor source when Source 
= Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Relay 2 Measuremen
t Select 40092 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 2 Type 40093 Unsigned 
Integer 1 R/W

Selects the relay type (0 = Alarm; 1 = 
Control; 2 = Status; 3 = Timer; 4 = 
Event)

Setup/Relay 2 Transfer 
Setting 40094 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 2/Alarm High Alarm 40095 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 2/Alarm Low Alarm 40097 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 2/Alarm High 
Deadband 40099 Float 2 R/W Sets the high alarm deadband

Setup/Relay 2/Alarm Low 
Deadband 40101 Float 2 R/W Sets the low alarm deadband

Setup/Relay 2/Alarm On Delay 40103 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 2/Alarm Off Delay 40104 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 2/Control Setpoint 40105 Float 2 R/W Sets the controller setpoint

Setup/Relay 2/Control Phase 40107 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 2/Control Deadband 40108 Float 2 R/W Sets the controller deadband

Setup/Relay 2/Control Overfeed 
Timer 40110 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 2/Control On Delay 40111 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 2/Control Off Delay 40112 Unsigned 
Integer 1 R/W Sets the off delay time (sec)
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Modbus Protocol

Setup/Relay 2/Control
Reset
Overfeed 
Timer

40113 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 2/Event Setpoint 40114 Float 2 R/W Sets the event setpoint

Setup/Relay 2/Event Phase 40116 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 2/Event Deadband 40117 Float 2 R/W Sets the event deadband

Setup/Relay 2/Event On Max Time 40119 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 2/Event On Min Time 40120 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 2/Event Off Max Time 40121 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 2/Event Off Min Time 40122 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Setup/Relay 2/Timer Hold Type 40123 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 2/Timer Sensor
Select 40124 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 2/Timer Hold Mode 40125 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 2/Timer Duration 
Time 40126 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 2/Timer Period Time 40127 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 2/Timer Off Delay 40128 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 2/Status Level 40129 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay

Setup/Relay 3 Source 40130 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 3 Sensor
Select 40131 Unsigned 

Integer 1 R/W Selects Sensor source when Source = 
Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Relay 3 Measuremen
t Select 40132 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 3 Type 40133 Unsigned 
Integer 1 R/W

Selects the relay type (0 = Alarm; 1 = 
Control; 2 = Status; 3 = Timer; 4 = 
Event)

Setup/Relay 3 Transfer 
Setting 40134 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 3/Alarm High Alarm 40135 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 3/Alarm Low Alarm 40137 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 3/Alarm High 
Deadband 40139 Float 2 R/W Sets the high alarm deadband
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Modbus Protocol

Setup/Relay 3/Alarm Low 
Deadband 40141 Float 2 R/W Sets the low alarm deadband

Setup/Relay 3/Alarm On Delay 40143 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 3/Alarm Off Delay 40144 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 3/Control Setpoint 40145 Float 2 R/W Sets the controller setpoint

Setup/Relay 3/Control Phase 40147 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 3/Control Deadband 40148 Float 2 R/W Sets the controller deadband

Setup/Relay 3/Control Overfeed 
Timer 40150 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 3/Control On Delay 40151 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 3/Control Off Delay 40152 Unsigned 
Integer 1 R/W Sets the off delay time (sec)

Setup/Relay 3/Control
Reset
Overfeed 
Timer

40153 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 3/Event Setpoint 40154 Float 2 R/W Sets the event setpoint

Setup/Relay 3/Event Phase 40156 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 3/Event Deadband 40157 Float 2 R/W Sets the event deadband

Setup/Relay 3/Event On Max Time 40159 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 3/Event On Min Time 40160 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 3/Event Off Max Time 40161 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 3/Event Off Min Time 40162 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Setup/Relay 3/Timer Hold Type 40163 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 3/Timer Sensor
Select 40164 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 3/Timer Hold Mode 40165 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 3/Timer Duration 
Time 40166 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 3/Timer Period Time 40167 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 3/Timer Off Delay 40168 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 3/Status Level 40169 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay
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Comm/Net Card Mode 40170 Unsigned 
Integer 1 R/W Sets the Modbus mode 

(0 = RTU; 1 = ASCII)

Comm/Net Card Baud 40171 Unsigned 
Integer 1 R/W

Sets the Modbus baud rate (0 = 9600; 
1 = 19200; 2 = 38400; 3 = 57600; 

4 = 115200)

Comm/Net Card Stop Bits 40172 Unsigned 
Integer 1 R/W Sets the number of stop bits (1,2)

Comm/Net Card Data Order 40173 Unsigned 
Integer 1 R/W Sets the register data order for floats 

(0 = Normal; 1 = Reversed)

Comm/Net Card
Min 
Response
Time

40174 Unsigned 
Integer 1 R/W Sets the minimum response time 

(0 to 30 sec)

Comm/Net Card
Max 
Response
Time

40175 Unsigned 
Integer 1 R/W Sets the maximum response time 

(100 to 1000 sec)

Comm/Net 
Card/Addresses sc100 40176 Unsigned 

Integer 1 R/W Sets the sc100 Modbus Address

Comm/Net 
Card/Addresses Sensor 1 40177 Unsigned 

Integer 1 R/W Sets the Sensor 1 Modbus Address

Comm/Net 
Card/Addresses Sensor 2 40178 Unsigned 

Integer 1 R/W Sets the Sensor 2 Modbus Address

Comm/Net Card/Stats Good 
Messages 40179 Unsigned 

Integer 2 R/W Number of good messages

Comm/Net Card/Stats Bad
Messages 40181 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Net Card/Stats % Good 
Mesg 40183 Float 2 R/W % of good messages

Comm/Service Port Mode 40185 Unsigned 
Integer 1 R/W Sets the Modbus mode (0 = RTU; 

1 = ASCII)

Comm/Service Port Baud 40186 Unsigned 
Integer 1 R/W

Sets the Modbus baud rate (0 = 9600; 
1 = 19200; 2 = 38400; 3 = 57600; 
4 = 115200)

Comm/Service Port Stop Bits 40187 Unsigned 
Integer 1 R/W Sets the number of stop bits (1,2)

Comm/Service Port Data Order 40188 Unsigned 
Integer 1 R/W Sets the register data order for floats 

(0 = Normal; 1 = Reversed)

Comm/Service Port
Min 
Response
Time

40189 Unsigned 
Integer 1 R/W Sets the minimum response time 

(0 to 30 sec)

Comm/Service Port
Max 
Response
Time

40190 Unsigned 
Integer 1 R/W Sets the maximum response time 

(100 to 1000 sec)

Comm/Service 
Port/Addresses sc100 40191 Unsigned 

Integer 1 R/W Sets the sc100 Modbus Address

Comm/Service 
Port/Addresses Sensor 1 40192 Unsigned 

Integer 1 R/W Sets the Sensor 1 Modbus Address

Comm/Service 
Port/Addresses Sensor 2 40193 Unsigned 

Integer 1 R/W Sets the Sensor 2 Modbus Address

Comm/Service 
Port/Stats

Good 
Messages 40194 Unsigned 

Integer 2 R/W Number of good messages
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Comm/Service 
Port/Stats

Bad
Messages 40196 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Service 
Port/Stats

% Good 
Mesg 40198 Float 2 R/W % of good messages

Comm/Sensor/ Sensor1 
Stats

Good 
Messages 40200 Unsigned 

Integer 2 R/W Number of good messages

Comm/Sensor/ Sensor1 
Stats

Bad
Messages 40202 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Sensor/ Sensor1 
Stats

% Good 
Mesg 40204 Float 2 R/W % of good messages

Comm/Sensor/ Sensor2 
Stats

Good 
Messages 40206 Unsigned 

Integer 2 R/W Number of good messages

Comm/Sensor/ Sensor2 
Stats

Bad
Messages 40208 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Sensor/ Sensor2 
Stats

% Good 
Mesg 40210 Float 2 R/W % of good messages

Calibration Output1 4mA 
count 40212 Unsigned 

Integer 1 R/W Calibration counts for the 4mA output 1

Calibration Output1 
20mA count 40213 Unsigned 

Integer 1 R/W Calibration counts for the 20mA output 1

Calibration Output2 4mA 
count 40214 Unsigned 

Integer 1 R/W Calibration counts for the 4mA output 2

Calibration Output2 
20mA count 40215 Unsigned 

Integer 1 R/W Calibration counts for the 20mA output 2
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DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

Controller—
M

ulti-Param
eter

DATA SHEET

sc100 Controller

Features and Benefits 

One Controller for One or Two Sensors
The Hach sc100 Controller receives data from up to two
sensors. Use any of Hach’s line of digital sensors for
pH/ORP, conductivity, dissolved oxygen, or turbidity. 

One Controller for One or Two Parameters
Not only can the sc100 controller be used for up to two
sensors, but the sensors need not be the same. Mix and
match any combination of parameters. 

One Controller for Many Options
Communications using RS485/MODBUS® or Profibus DPV1®

protocols are available. (Contact your Hach representative 
for other communication protocols.) Multiple control functions
include built-in PID, control contacts, and alarm functions.

“Plug and Play” Operation
There’s no complicated wiring or set up procedures with the
sc100 controller. Just plug the sensor in and it’s ready for
use without special ordering or software configuration.

Simple, Reliable Data Collection
A built-in data logger collects measurement at user
selectable intervals (1 to 15 minutes), together with
calibration and verification points, alarm history, and
instrument setup changes for up to 6 months. With 
a two-year warranty, the Hach sc100 Controller is 
built to last. 

The Model sc100 Controller receives data from 
one or two sensors. Its plug-and-play, mix-and-match 

operation lets it fit into any facility or workflow. 
Digital communication with any Hach digital 

sensor or probe is simple and reliable.

DW

WW

PW

IW
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Ambient Conditions 
Operation 
With less than 7 W sensor load: 
-20 to 60°C (-4 to 140°F); 0 to 95% relative humidity, 
non-condensing

With less than 25 W sensor load: 
-20 to 40°C (-4 to 104°F); 0 to 95% relative humidity, 
non-condensing

Storage
-20 to 70°C (-4 to 158°F); 0 to 95% relative humidity, 
non-condensing

Power Requirements 
AC Powered sc100 model: 100-230 Vac ±10%, 50/60 Hz;
Power 15 W with 7 W sensor/network card load, 37 W 
with 25 W sensor/network card load

24 Vdc Powered sc100 model: 24 Vdc -15%, +20%; 
Power 16 W with 7 W sensor/network card load, 34 W 
with 25 W sensor/network card load 

Display 
Graphic LCD, 128 x 64 pixels with LED backlighting 

Relays
Three SPDT, user-configurable contacts rated 100 to 230 Vac,
5 Amp resistive maximum

Outputs
Two analog 4-20 mA, maximum impedance 500 Ohms,
optional digital network connection

Control 
PID, High/low phasing, setpoint, deadband, overfeed timer, 
off delay, and on delay

Alarms
Low alarm point, low alarm point deadband, high alarm point,
high alarm point deadband, off delay, and on delay

Communication (Optional)
RS-232 (MODBUS): Configure and retrieve measured data for
one analyzer using IBM-compatible PC

RS-485 (MODBUS): Advanced communications/networking
with PLC or SCADA system directly from analyzer.

Profibus DPV1: Advanced communications/networking with
PLC or SCADA system directly from analyzer.

Memory Backup 
All user settings are retained indefinitely in memory 
(non-volatile) (EEPROM)

Mounting Configurations 
Surface, panel, and pipe (horizontal and vertical)

Enclosure
NEMA 4X/IP66; metal enclosure with corrosion-resistant finish

Dimensions
1/2 DIN; 144 x 144 x 150 mm (5.7 x 5.7 x 5.9 in.)

Weight 
1.6 kg (3.5 lbs.)

Certifications
ETL to UL 61010A-1 and CSA C22.2 No. 1010.1

Specifications*

*Specifications subject to change without notice.

2

1. The controller shall be a
microprocessor-based instrument.

2. Connections between the sensors
and the controller shall be “plug 
and play.”

3. The controller shall have the 
option for RS-232/MODBUS, 
RS-485/MODBUS, or Profibus DPV1
serial input/output capability for two-
way communication to a computer
and have wireless downloading
capability through an IR Port located
on the interface unit to download
and print realtime data, calibration
history, and current set points in a
CSV format.

4. The Interface unit shall allow
operators to control sensor and
interface functions with menu-driven
software. 

5. The interface unit shall have a built-
in data logger with the capacity to
store data on 15-minute intervals for
up to 6 months with two sensors per
controller. 

5. The interface unit shall include two
analog 4-20 mA outputs and 3
unpowered SPDT form ‘C’ alarm
contacts. 

7. The interface unit shall include two
independent PID control functions.

8. The interface unit shall be housed 
in a NEMA-4X/IP66 metal enclosure
with corrosion-resistant finish.

9. The controller shall be mounted
horizontal or vertical on surface,
panel, or pipe. 

10. The AC power supply shall be
housed in the interface unit and
automatically accept input in the
range of 100 to 230 Vac, 50/60 Hz.

11. All system components shall be 
certified by ETL to UL 61010A-1,
CSA C22.2 No. 1010.1. 

12. The controller shall be warranted for
two full years against defects in
material and workmanship.

13. The controller shall be Hach
Company Model sc100 Controller.

Engineering Specifications
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sc100

144.0 mm (5.67 inches) 150.0 mm (5.91 inches)
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R

133 mm 5.25 inches

144 mm 5.67 inches
(ref only)

135 mm
5.31 inches

144 mm
5.67 inches

(ref only)

69 mm
2.7 inches

72 mm
2.955 inches

(ref only)

65 mm 2.575 inches

72 mm 2.955 inches
(ref only)

Dimensions

The sc100 controller unit can be installed on a surface, panel, or pipe (horizontally or vertically). No tools are needed to connect
the controller unit to any Hach digital sensor. 

Front and Side Views

Back View

3

M6X1.0

Panel Mount Cut-Out Dimensions

6.35 mm 0.25 inch

15.24 mm 0.60 inch

28.57 mm 1.125 inches

75.07 mm 2.955 inches

127 mm
5.00 inches

150 mm
5.91 inches

(ref only)99.31 mm
3.91 inches

50.8 mm
2.00 inches

28.57 mm 1.125 inches

68.96 mm 2.715 inches

25.4 mm 1.00 inches25.4 mm 1.00 inches

144 mm 5.67 inches

Conduit Hole Dimensions
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To complete your digital
measurement system, choose from
Hach’s family of digital products…

Lit. No. 2463 Rev 1
E9 Printed in U.S.A.
©Hach Company, 2009. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 
www.hach-latinoamerica.com

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.

4

LXV401.52.00002 sc100 Controller Standard

LXV401.52.01002 sc100 Controller with RS-232 (MODBUS)

LXV401.52.02002 sc100 Controller with RS-485 (MODBUS)

Note: Power cords must be ordered separately.

Note: Other communication options are available. Please contact Hach Technical
Support or your Hach representative.

Power Cords

5448800 Power Cord with strain relief, 125 Vac

5448900 Power Cord with strain relief, 230 Vac, European-style plug

Accessories

LZX961.5 Weather Protection Shield, for controller

Ordering Information
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Features and Benefits

Wide Measuring Range
Hach’s Inductive Conductivity Sensors measure 200 up 
to 2,000,000 microSiemens/cm. A built-in Pt 1000 RTD
compensates the measured conductivity for changes in
process temperature.

Low-maintenance Design
The inductive sensor design eliminates polarization and
electrode coating problems that commonly affect
conventional contacting electrode-type conductivity sensors.

Complete Digital System
All 3700 sc sensors come complete with a Digital Gateway
for use with the Hach sc100 Controller.

Principal of Operation
Inductive conductivity sensors induce a low current in a
closed loop of solution, then measure the magnitude of 
this current to determine the solution’s conductivity. 
The conductivity analyzer drives Torroid A, inducing an
alternating current in the solution. This current signal flows
in a closed loop through the sensor bore and surrounding
solution. Torroid B senses the magnitude of the induced
current which is proportional to the conductance of the
solution. The analyzer processes this signal and displays 
the corresponding reading. 

Versatile Mounting Styles
Sensors can be installed using a choice of
four mounting styles—immersion, insertion,
union, and sanitary. Please turn to page 6
for more information.

Full Featured “Plug and Play” sc100 Digital Controller
There’s no complicated wiring or set up procedures with the
Hach sc100 controller. Just plug in any Hach digital sensor
and it’s ready to use—it’s “plug and play.”

One or two sensors—Use the sc100 Digital Controller to
receive data from up to two Hach digital sensors in any
combination. 

Communications—Multiple alarm/control schemes are
available using three relays and two PID control outputs.
Communications use analog 4-20 mA and digital
MODBUS®/RS485, MODBUS®/RS232 protocols. 
(Other digital protocols are available. Contact your 
Hach representative for details.) Every sc100 controller 
is equipped with wireless communication through an
infrared port.

Data logger—A built-in data logger collects measurement
data, calibration, verification points, and alarm history for 
up to 6 months.

DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

Conductivity
DATA SHEET

Inductive Conductivity Sensors

The innovative technology of Hach’s Inductive Conductivity Sensors
eliminates polarization and electrode coating problems in harsh

environments. Available in sanitary (CIP) flange style and convertible
styles in PFA Teflon®, polypropylene, PEEK®, and PVDF.

DW

WW

PW

IW

Use the Digital Gateway to make any 
Hach analog conductivity sensor compatible

with the Hach sc100 Controller.
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Measuring Range
From 200 microSiemens/cm up to 
2,000,000 microSiemens/cm

Operating Temperature Range
-10 to 200ºC (14 to 392ºF); limited only by sensor body
material and mounting hardware; see below

Flow Rate
3 m (10 ft.) per second, maximum

Temperature Compensator
Pt 1000 RTD

Sensor Cable
Polypropylene and PVDF Sensors:
5 conductor (plus two isolated shields) cable with XLPE 
(cross-linked polyethylene) jacket; rated to 150ºC (302ºF); 
6 m (20 ft.) long

PEEK® and PFA Teflon® Sensors:
5 conductor (plus two isolated shields) cable with Teflon-
coated jacket; rated to 200ºC (392ºF); 6 m (20 ft.) long

Wetted Materials
Polypropylene, PVDF, PEEK® or PFA Teflon®

Model 3700 sc-series Material Compatibility

Polypropylene PVDF PEEK® Teflon®

Calcium Chloride • • •
Hydrochloric Acid • •
Hydrofluoric Acid • •
Nitric Acid •
Phosphoric Acid • • •
Potassium Hydroxide • • •
Seawater • • • •
Sodium Hydroxide • • •
Sulfuric Acid •
Water • • • •
NOTE: Compatibilities are valid for temperatures up to 115°C.
For other applications or conditions, please contact Hach
Technical Support.

Temperature/Pressure Limits
Sensor Only (no hardware):

Polypropylene
6.9 bar at 100ºC (100 psi at 212ºF)
PVDF
6.9 bar at 120ºC (100 psi at 248ºF)
PEEK®

13.8 bar at 200ºC (200 psi at 392ºF)
PFA Teflon®

13.8 bar at 200ºC (200 psi at 392ºF)

Temperature/Pressure Limits (continued)
Sensor with Hardware:

Immersion and Union†

See graphs below for specific Hach sensor and mounting 
hardware combinations

†Ratings for the above Hach sensor and mounting hardware
combinations are based upon water service. More severe service may
require a correction factor.
††Sanitary hardware ratings are for MH018S8SZ hardware. Other
hardware and clamp combinations may reduce the listed ratings.

Specifications*

2

Insertion Hardware only: MH118M9NZ MH138M9NZ
Temperature Range** -5 to 95ºC (23 to 203ºF) supported or -5 to 80ºC (23 to 176ºF) unsupported if 

unsupported installed vertically; -5 to 95ºC (23 to 203ºF) 
when supported with bracket

Maximum Pressure** 5.5 bar at 95ºC (80 psig at 203ºF) 3.5 bar at 90ºC (50 psig at 194ºF)

Wetted Materials 316 stainless steel, Teflon® valve seats, CPVC, brass, Teflon® valve seats, and
and Viton® O-rings Viton® O-ring seals

**These sensor/hardware temperature and pressure ratings are limited by the hardware material, maximum pressure, and whether the 
assembly is supported or unsupported.

PEEK® is a registered Trademark of ICI Americas, Inc.; Teflon® is a registered Trademark of DuPont Co.; Viton® is a registered trademark of E.I.
DuPont de Nemours + Co.

*Specifications subject to change without notice.
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Engineering Specifications

1. The electrodeless conductivity sensor shall measure from 0-200 to 0-2,000,000 microSiemens/cm, and shall have a 
built-in Pt 1000 RTD element to compensate measured conductivity for changes in process temperature.

2. The sensor shall be constructed of only one wetted body material which shall be polypropylene, PVDF, PEEK®

or PFA Teflon®.

3. The sensor cable shall be water resistant and rated to 150ºC (302ºF) for polypropylene and PVDF sensors 
or 200ºC (392ºF) for PEEK® and PFA Teflon® sensors.

4. The sensor shall have a 1/2-inch nominal diameter bore for operation in slurries.

5. The sensor shall be a:

a) Convertible style that can be directly fastened onto the end of a pipe for immersion mounting or, by using a special 
Hach union-mount adapter,  mounted into any 2-inch NPT fitting (tee, weldolet, pipe saddle, etc.). The convertible style
sensor can also be insertion mounted into a 2-inch ball valve assembly.

b) Sanitary style with materials that conform to the provisions of 3-A Sanitary Standards to withstand CIP cleaning, 
and with an integral 2-inch sanitary-mount flange to mount into a standard 2-inch sanitary tee.

6. Sensor shall come complete with a digital gateway.

7. The sensor shall be Hach Company 3700 sc or 3700 Inductive Conductivity Sensor.
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Dimensions

Convertible Style

Sanitary Style

Digital Gateway

184.15 mm (7.25 inches)34.29 mm
(1.35 inches)
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Ordering Information

3700 sc Digital Inductive Conductivity Sensors

All digital inductive sensors come complete with standard
sensor cable length of 6 m (20 ft.), digital gateway, and 
a 1 m (3.3 ft.) digital extension cable.

Choice of body styles: 

• Convertible – 2-inch NPT, designed for tee, other 
flow through, insertion, and pipe mountings for immersion.

• Sanitary (CIP) –2-inch flange, special cap,
and EPDM compound gasket. Conforms to
provisions of 3-A Sanitary Standards.

Product Number Body Style Body Material
D3705E2T Sanitary Polypropylene
D3706E2T Sanitary PVDF
D3708E2T Sanitary PFA Teflon
D3725E2T Convertible Polypropylene
D3726E2T Convertible PVDF
D3727E2T Convertible PEEK
D3728E2T Convertible PFA Teflon

Digital Gateway

6120800 Use the Digital Gateway to connect analog Hach
3700 inductive conductivity sensors to the Hach
sc100 digital controller

3700 Analog Inductive Conductivity Sensors

All Analog sensors come complete with standard sensor cable
length of 6 m (20 ft.).

Choice of body styles: 

• Convertible – 2-inch NPT, designed for tee, other 
flow through, insertion, and pipe mountings for immersion.

• Sanitary (CIP) –2-inch flange, special cap,
and EPDM compound gasket. Conforms to
provisions of 3-A Sanitary Standards.

Product Number Body Style Body Material
3705E2T Sanitary Polypropylene
3706E2T Sanitary PVDF
3708E2T Sanitary PFA Teflon
3725E2T Convertible Polypropylene
3726E2T Convertible PVDF
3727E2T Convertible PEEK
3728E2T Convertible PFA Teflon

Accessories

Cables
Digital cables are used only with digital sensors or gateways
when connecting to the sc100 digital controller.

6122400 Digital Extension Cable, 1 m (3.2 ft.)

5796000 Digital Extension Cable, 7.7 m (25 ft.)

5796100 Digital Extension Cable, 15 m (50 ft.)

5796200 Digital Extension Cable, 31 m (100 ft.)

Analog cables are used only with analog sensors, junction
box, and controller.

1W1100 Analog Interconnect Cable (order per foot)

Digital Termination Box
Used with digital extension cables when the desired cable
length between the digital sensor/digital gateway and sc100
controller is between 100 m (328 ft) and 1000 m (3280 ft).

5867000 Digital Termination Box

Analog Junction Box
Used with analog interconnect cable when the desired cable
length between analog sensor and analog controller is greater
than the standard length of sensor cable. Each junction box
includes terminal strip and gasket.

60A2053 Junction Box, Surface-mount, aluminum 
(includes mounting hardware)

60A9944 Junction Box, Pipe-mount, PVC for 1/2-inch 
diameter pipe (includes mounting hardware)

60G2052 Junction Box, Pipe-mount, PVC for 1-inch 
diameter pipe (includes mounting hardware)

76A4010-001 Junction Box, NEMA 4X (no mounting 
hardware included)

Conductivity Reference Solutions

Please specify the desired conductivity value when placing
your order.

Product Number Description Volume
25M3A2000-119 100-1000 μS/cm 1 liter
25M3A2050-119 1000-2000 μS/cm 1 liter
25M3A2100-119 2000-150,000 μS/cm 1 liter
25M3A2200-119 200,000-300,000 μS/cm 1 liter
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Ordering Information continued

1. Sanitary Style sensor
sanitary clamp mounting

2. Convertible Style sensor
union mounting

3. Convertible Style sensor
immersion mounting

4. Convertible Style sensor
ball valve mounting

Sanitary Mount
MH018S8SZ 316SS
Includes 316 SS sanitary 2-inch tee, heavy-duty clamp, 
special cap, and EPDM compound gasket.

Union Mount
MH518N3NZ 316 SS 
MH538N3NZ CPVC
MH568N3NZ PVDF 
Includes adapter and a 2-inch pipe tee. Union adapters 
are used with convertible style sensors that are to be union 
or flange mounted into a standard 2-inch NPT pipe tee or
insertion mounted into a 2-inch ball valve assembly. 

Immersion Mount
MH432G CPVC Pipe
MH462G PVDF Pipe
Includes 1/2-inch diameter x 4-foot pipe, 1/2- x 3/4-inch 
NPT coupling, and plastic pipe-mount junction box with
terminal strip.

Insertion Mount
MH138M9NZ CPVC
MH118M9NZ 316 SS 
Includes 2-inch NPT insertion assembly with ball valve.

Mounting Hardware
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Common Applications
Refer to page 2 for sensor temperature and pressure limits.

Industry Application Recommended Sensor Style (and Material)

Metals Finishing and Mining Plating bath monitoring Convertible (polypropylene)
Alkaline/caustic wash Convertible (polypropylene)
Rinse water Convertible (polypropylene)
Pickling processes Convertible (PVDF)
Metals recovery Convertible (PEEK)
Copper floatation Convertible (PEEK)
Scrubbers Convertible (polypropylene)

Chemicals and Refining Acid production Convertible (PFA Teflon)
Caustic production Convertible (PFA Teflon
Phosphates Convertible (PFA Teflon)
Fertilizers Convertible (PFA Teflon)
Detergents Convertible (PFA Teflon)
Glycerin Convertible (PVDF)
Moisture detection Convertible (PVDF or PFA Teflon)
Scrubbers Convertible (PVDF)
Wastewater Convertible (PVDF)
Oil well drilling mud Convertible (PEEK)
Leak detection Convertible (PEEK)
Alkylation Convertible (PFA Teflon)
Spill detection Convertible (PEEK)

Food and Beverage Brine concentration Convertible (polypropylene)
Desalting Convertible (polypropylene)
Cheese production Sanitary (PFA Teflon)
Caustic peeling Convertible (PFA Teflon)
Pickle making Sanitary (polypropylene)
CIP applications Sanitary (PFA Teflon)
Rinse water control Convertible (polypropylene)
Sugar carbonation Convertible (PFA Teflon)

Pulp and Paper White, black and green liquor Convertible (PEEK) 
Stock washing Convertible (PEEK)
Wash and cooking liquor control Convertible (PEEK)
Scrubbers Convertible (PEEK)
Spill detection Convertible (PEEK)

Textile Manufacturing Rinse water Convertible (polypropylene)
Dye baths Convertible (polypropylene)
Bleaching Convertible (polypropylene)
Mercerizing Convertible (polypropylene)
Acid washing Convertible (polypropylene)
Carbonizing and scouring baths Convertible (polypropylene)

Natural Waters, Lakes, Streams, Water pollution monitoring Convertible (polypropylene)
and Sea Water Salt intrusion Convertible (polypropylene)

Salinity Convertible (polypropylene)

Clean Water Treatment Ion exchange regeneration Convertible (polypropylene)
Reverse osmosis concentrate monitoring Convertible (polypropylene)
Softener regeneration Convertible (polypropylene)
Acid/caustic concentration control Convertible (PVDF)

Wastewater Treatment Acid/caustic concentration control Convertible (PEEK)
Spill detection Convertible (PEEK)

Steam Generation Boiler blowdown Convertible (polypropylene)
Flue gas scrubbers Convertible (polypropylene)
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To complete your conductivity
measurement system, choose from
these Hach controllers…
Model sc100 Controller 
(for 3700 sc Digital Inductive Conductivity Sensors)

(see Lit. #2463)

There’s no complicated wiring or set up procedures with the Hach
sc100 controller. Just plug in any Hach digital sensor and it’s ready
to use—it’s plug-and-play with one or two sensors. A built-in data
logger collects measurements at user selectable intervals of one to
15 minutes. No analog/digital conversion is required—it
communicates via MODBUS® or IR port. Two PID controllers and
three form ‘C’ relay contacts for alarm or control are available.

LXV401.52.00002 sc100 Controller Standard

Model sc1000 Controller
(for 3700 sc Digital Inductive Conductivity Sensors)

(see Lit. #2403)

Each sc1000 Probe Module provides power to the system 
and can accept up to 8 digital sensors/expansion boards. 
Probe Modules can be networked together to accommodate 
up to 32 digital sensors/expansion boards attached to the 
same network.

LXV402.99.00002 sc1000 Display Module
LXV400.99.1R572 sc1000 Probe Module, 4 sensors, 

4 mA Out, 4 mA In, 4 Relays, 110-230V
LXV400.99.1R582 sc1000 Probe Module, 6 sensors, 

4 mA Out, 4 mA In, 4 Relays, 110-230V

Model E53 Controller
(for 3700 Analog Inductive Conductivity Sensors)

The Model 53 features a easy to follow clear text driven menu and 
is equipped with four electromechanical relays; SPDT (Form C) 
contacts; UL rated 5A 115/230 Vac, 5A @ 30 Vdc resistive.The 
controllers are housed in a 1/2 DIN, NEMA 4X enclosure and 
include hardware for panel, surface or pipe mounting.

E53A4A1N Electrodeless Conductivity Analyzer 
(also measures % concentration and TDS)

si792 2-wire Transmitter
(for 3700 Analog Inductive Conductivity Sensors)

(see Lit. #2605)

The Hach si792 2-wire electrochemistry transmitters are 
full-featured, intuitive to operate, and work with Hach’s 
world-class water quality sensors. Rugged construction is 
designed for Class I, Division 2 (C1, D2) respectively Class I, 
Division 1 (C1, D1) application. Digital communication 
capabilities are available.

LXV503.99.70002 si792 E; Class 1 Division 2; HART
LXV503.99.70102 si792x E; Class 1 Division 1; HART
LXV503.99.76102 si792x E-PA; Class 1 Division 1; PROFIBUS PA
LXV503.99.77102 si792x E-FF; Class 1 Division 1; FOUNDATION FIELDBUS

Lit. No. 2465 Rev 1
I8 Printed in U.S.A.
©Hach Company, 2008. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.
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DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

pH
/O

RP
DATA SHEET

Differential pH and ORP Sensors

Differential Electrode Measurement Technique
This field-proven technique uses three electrodes instead 
of the two normally used in conventional pH sensors.
Process and reference electrodes measure the pH
differentially with respect to a third ground electrode. 
The end result is unsurpassed measurement accuracy,
reduced reference junction potential, and elimination of
sensor ground loops. These sensors provide greater
reliability, resulting in less downtime and maintenance. 

Patented Technology
The former GLI, now a Hach Company brand, invented the
Differential Electrode Technique for pH measurement in
1970. The pHD™ sensor series (U.S. Patent Number
6395158B1, dated May 28, 2002) takes this field-proven
technology to a new level.

Replaceable Salt Bridge/Protector
The unique, replaceable salt bridge holds an extraordinary
volume of buffer to extend the working life of the sensor by
protecting the reference electrode from harsh process
conditions. The salt bridge simply threads onto the end of
the sensor if replacement is needed.

Built-in Encapsulated Preamp
Encapsulated construction protects the sensor’s built-in
preamp from moisture and humidity, ensuring reliable 
sensor operation. The preamp in the pHD analog sensor
produces a strong signal, enabling the sensor to be located
up to 1000 m (3280 ft.) from the analyzer.

Durable Body Materials
Both the digital and analog pH and ORP differential sensors
feature a durable PEEK® body for chemical compatibility

with most process solutions. For less aggressive solutions,
Hach offers a Ryton® sensor in a convertible style for pH
and ORP measurement. A sensor with a stainless steel 
body is available for immersion applications.

Digital Electronics Modules
Sensors are available with integral digital electronics 
or with a gateway module for high temperature 
(above 70ºC) applications.

Versatile Mounting Styles
Sensors are available in four mounting styles—convertible,
insertion, immersion, and sanitary. Please turn to page 5 
for more information.

Full Featured “Plug and Play” sc100 Digital Controller
There’s no complicated wiring or set up procedures with the
Hach sc100 controller. Just plug in any Hach digital sensor
and it’s ready to use—it’s “plug and play.”

One or two sensors—Use the sc100 Digital Controller to
receive data from up to two Hach digital sensors in any
combination. 

Communications—Multiple alarm/control schemes are
available using three relays and two PID control outputs.
Communications use analog 4-20 mA and digital
MODBUS®/RS485, MODBUS®/RS232 protocols. 
(Other digital protocols are available. Contact your 
Hach representative for details.) Every sc100 controller 
is equipped with wireless communication through an
infrared port.

Data logger—A built-in data logger collects measurement
data, calibration, verification points, and alarm history for 
up to 6 months.

Features and Benefits
DW

WW

PW

IW

Hach Digital pHD sc sensors are available in convertible (PEEK® or Ryton®),
insertion, and sanitary body styles. Three electrodes are used in these sensors

to increase measurement accuracy and eliminate sensor ground loops.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 200 of 1659



pH Sensors

Most pH applications fall in the 2.5 to12.5 pH range. A Hach
pHD sc Differential pH sensor with the wide-range glass
process electrode performs exceptionally well in this range.
Some industrial applications require accurate measurement
and control below 2 or above 12 pH. In these special cases,
please contact Hach Technical Support for further details.

Measuring Range
-2 to 14 pH

Sensitivity
± 0.01 pH

Stability
0.03 pH per 24 hours, non-cumulative

Operating Temperature
Digital Sensor: -5 to 70ºC (23 to 158ºF)
Analog Sensor with Digital Gateway: -5 to 105ºC (23 to 221ºF)
Immersion Sensor: 0 to 50ºC (32 to 122ºF)

Flow Rate
3 m (10 ft.) per second, maximum

Sensor Pressure/Temperature Limits 
Digital: 6.9 bar at 70ºC (100 psi at 158ºF) 
Analog: 6.9 bar at 105ºC (100 psi at 221ºF)

Built-in Temperature Element
NTC 300 ohm thermistor for automatic temperature
compensation and analyzer temperature readout

Transmission Distance
100 m (328 ft.), maximum
1000 m (3280 ft.), maximum when used with a termination box

Sensor Cable (integral)
4 conductor cable with one shield and polyurethane jacket;
rated to 105ºC (221ºF); 10 m (33 ft.) standard length

Wetted Materials
PEEK® or Ryton® (PVDF), salt bridge of matching material 
with Kynar® junction, glass process electrode, titanium 
ground electrode, and Viton® O-ring seals

(pH sensor with optional HF-resistant glass process 
electrode has 316 stainless steel ground electrode, 
and perfluoroelastomer wetted O-rings; consult factory 
for other available wetted O-ring materials)

ORP (Redox) Sensors

For best ORP measuring results in solutions containing zinc,
cyanide, cadmium or nickel, Hach recommends using the 
pHD sc ORP sensor equipped with an optional gold electrode.

Measuring Range
-1500 to +1500 mV

Sensitivity
± 0.5 mV

Stability
2 mV per 24 hours, non-cumulative

Operating Temperature
Digital Sensor: -5 to 70ºC (23 to 158ºF)
Analog Sensor with Digital Gateway: -5 to 105ºC (23 to 221ºF)
Immersion Sensor: 0 to 50ºC (32 to 122ºF)

Flow Rate
3 m (10 ft.) per second, maximum

Sensor Pressure/Temperature Limits 
Digital: 6.9 bar at 70ºC (100 psi at 158ºF) 
Analog: 6.9 bar at 105ºC (100 psi at 221ºF)

Built-in Temperature Element
NTC 300 ohm thermistor for analyzer temperature readout 
only—no automatic temperature compensation necessary 
for ORP measurement

Transmission Distance
100 m (328 ft.), maximum
1000 m (3280 ft.), maximum when used with a termination box

Sensor Cable (integral)
4 conductor cable with one shield and polyurethane jacket;
rated to 105ºC (221ºF); 10 m (33 ft.) standard length

Wetted Materials
PEEK® or Ryton® (PVDF), salt bridge of matching material 
with Kynar® junction, glass and platinum (or plastic and gold)
process electrode, titanium ground electrode, and Viton®

O-ring seals

Specifications*

PEEK® is a registered trademark of ICI Americas, Inc.; Ryton® is a registered trademark of Phillips 66 Co.; 
Kynar® is a registered trademark of Pennwalt Corp.; Viton® is a registered trademark of E.I. DuPont de Nemours + Co.

2

*Specifications subject to change without notice.
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Engineering Specifications

PEEK® Sensor

1. The pH or ORP sensor shall be of Differential Electrode
Technique design using two measuring electrodes to
compare the process value to a stable internal reference
standard buffer solution. The standard electrode shall have
non-flowing and fouling-resistant characteristics.

2. The sensor shall have a hex-shaped body to facilitate
mounting, and shall be constructed of PEEK® material for
exceptional chemical resistance and mechanical strength.
This material shall enable the sensor to be installed in
metal fittings without leakage usually caused by heating
and cooling cycles when dissimilar materials are threaded
together. 

3. The sensor shall have a:

a) Convertible body style featuring 1-inch NPT threads 
on both ends to mount into a standard 1-inch pipe tee, 
into a Hach adapter pipe for union mounting with a 
standard 1-1/2 inch tee, or onto the end of a pipe for 
immersion into a vessel.

b) Insertion body style featuring 1-inch NPT threads only 
on the cable end to mount into a Hach ball valve 
hardware assembly, enabling the sensor to be inserted 
into or retracted from the process without stopping the 
process flow.

c) Sanitary body style featuring an integral 2-inch flange 
to mount into a Hach 2-inch sanitary tee. The sanitary 
body style sensor shall include a special cap and 
EDPM compound gasket for use with the Hach 
sanitary hardware.

4. The built-in electronics of the sensor shall be completely
encapsulated for protection from moisture and humidity.

5. The sensor shall have a built-in preamplifier to enable 
the signal to be transmitted up to 100 m (328 ft.) with
standard cabling and up to 1000 m (3280 ft.) with a
termination box.

6. The sensor signal shall have an integral temperature
sensor. The pH sensor shall automatically compensate
measured values for changes in process temperature.

7. The ORP sensor shall include a titanium ground electrode
(standard) to eliminate ground loop currents in the
measuring electrodes.

8. The sensor shall be Hach Company Model pHD sc or pHD
for pH or ORP measurement.

Ryton® Sensor

1. The pH or ORP sensor shall be of Differential Electrode
Technique design using two measuring electrodes to
compare the process value to a stable internal reference
standard buffer solution. The standard electrode shall have
non-flowing and fouling-resistant characteristics.

2. The sensor shall have a hex-shaped body to facilitate
mounting, and shall be constructed of Ryton® material for
exceptional chemical resistance and mechanical strength.
This material shall enable the sensor to be installed in
metal fittings without leakage usually caused by heating
and cooling cycles when dissimilar materials are threaded
together. 

3. The sensor shall have a convertible body style featuring 
1-inch NPT threads on both ends to mount into a standard
1-inch pipe tee, into a Hach adapter pipe for union
mounting with a standard 1-1/2 inch tee, or onto the end
of a pipe for immersion into a vessel.

4. The built-in electronics of the sensor shall be completely
encapsulated for protection from moisture and humidity.

5. The sensor shall have a built-in preamplifier to enable 
the signal to be transmitted up to 100 m (328 ft.) with
standard cabling and up to 1000 m (3280 ft.) with a
termination box.

6. The sensor signal shall have an integral temperature
sensor. The pH sensor shall automatically compensate
measured values for changes in process temperature.

7. The ORP sensor shall include a titanium ground electrode
(standard) to eliminate ground loop currents in the
measuring electrodes.

8. The sensor shall be Hach Company Model pHD sc or pHD 
for pH or ORP measurement.

Stainless Steel Sensor

1. The pH or ORP sensor shall be of differential electrode
technique design using two measuring electrodes to
compare the process value to a stable internal reference
standard buffer solution. The standard electrode shall 
have non-flowing and fouling-resistant characteristics.

2. The sensor shall be capable of chain mounting for
immersion applications, and shall be constructed of 
316 stainless steel. 

3. The built-in electronics of the sensor shall be completely
encapsulated for protection from moisture and humidity.

4. The sensor shall have a built-in preamplifier to enable the
signal to be transmitted up to 100 m (328 ft.) with standard
cabling and up to 1000 m (3280 ft.) with a termination box.

5. The sensor signal shall have an integral temperature
sensor to automatically compensate measured values for
changes in process temperature.

6. The sensor shall include a titanium ground electrode
(standard) to eliminate ground loop currents in the
measuring electrodes.

7. The sensor shall be Hach Company Model pHD sc or pHD
for pH or ORP measurement.
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54.6 mm (2.15 inches)1-inch NPT

232.15 mm (9.14 inches)

49.8 mm (1.96 inches)

29.5 mm (1.16 inches)

26.7 mm (1.05 inches)

34.8 mm (1.37 inches)

39.11 mm (1.54 inches)

271.3 mm (10.68 inches)

59.44 mm (2.34 inches)

4

Dimensions

Convertible Style

39.11 mm (1.54 inches)

271.3 mm (10.68 inches)

26.7 mm
(1.05 inches)

35.4 mm (1.36 inches)1-inch NPT 1-inch NPT

232.15 mm (9.14 inches)

29.5 mm (1.16 inches)

49.8 mm (1.96 inches)

59.44 mm (2.34 inches)

Insertion Style

Sanitary Style

26.7 mm (1.05 inches)

35.4 mm (1.36 inches)

1-inch NPT

59.44 mm (2.34 inches)

39.11 mm (1.54 inches)

232.15 mm (9.14 inches)

271.3  mm (10.68 inches)

29.5 mm
(1.16 inches)

Immersion Style
54.6 mm (2.15 inches)

32.8 mm
(1.29 inches)

43.9 mm (1.73 inches)

1-inch NPT

1-inch NPT

57.2 mm (2.25 inches)

29.5 mm (1.16 inches)

35.8 mm (1.41 inches)

4.5 mm (0.179 inches)

264.67 mm (10.42 inches)59.4 mm
(2.34 inches)

324.0 mm (12.755 inches)

Digital Gateway

184.15 mm (7.25 inches)34.29 mm
(1.35 inches)

Analog Convertible Style Analog Insertion Style Analog Sanitary Style
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5

Ordering Information

pHD sc Digital Differential pH/ORP Sensors

All digital sensors include built-in digital electronics and integral 10 m (33 ft.) cable terminated with connector for the 
sc100 digital controller. Body styles: 
•  Convertible – 1-inch NPT threads at both ends, designed for tee-mounting or other flow through mountings, 

and pipe mounting for immersion
•  Insertion – no threads on the electrode end, designed for use with insertion valve assembly
•  Sanitary – 2-inch flange for a tri-clover style fitting
•  Immersion – used with chain mounting or pipe mounting

pH Sensors

Product Number Body Material Body Style Electrode Material Max Temp

DPD1P1 PEEK1 Convertible Glass, General Purpose 70ºC (158ºF)
DPD1P3 PEEK1 Convertible Glass, HF-resistant 70ºC (158ºF)
DPD2P1 PEEK1 Insertion Glass, General Purpose 70ºC (158ºF)
DPD3P1 PEEK1 Sanitary Glass, General Purpose 70ºC (158ºF)
DPD1R1 Ryton2 Convertible Glass, General Purpose 70ºC (158ºF)
DPD1R3 Ryton2 Convertible Glass, HF-resistant 70ºC (158ºF)
DPS1 Stainless Steel Immersion Glass, General Purpose 50ºC (122ºF)
1Polyetheretherketone 2Polyphenelene Sulfide

ORP Sensors

Product Number Body Material Body Style Electrode Material Max Temp

DRD1P5 PEEK1 Convertible Platinum 70ºC (158ºF)
DRD1P6 PEEK1 Convertible Gold 70ºC (158ºF)
DRD2P5 PEEK1 Insertion Platinum 70ºC (158ºF)
DRD1R5 Ryton2 Convertible Platinum 70ºC (158ºF)
DRD1R6 Ryton2 Convertible Gold 70ºC (158ºF)
DRS5 Stainless Steel Immersion Platinum 50ºC (122ºF)
1Polyetheretherketone 2Polyphenelene Sulfide

Digital Gateway

6120500 Digital Gateway, convert pHD analog sensors to digital output for connecting to sc100 digital controller

pHD Analog Sensors

All analog sensors include built-in preamplifier and integral 4.5 m (15 ft.) cable terminated with stripped and tinned wires.
Definitions of body styles: 
•  Convertible – 1-inch NPT threads at both ends, designed for tee-mounting or other flow through mountings, 

and pipe mounting for immersion 
•  Insertion – has no threads on the electrode end, designed for use with insertion valve assembly
•  Sanitary – has a 2-inch flange for a Tri-Clover style fitting

pH Sensors

Product Number Body Material Body Style Electrode Material Max Temp

PD1P1 PEEK1 Convertible Glass, General Purpose 95ºC (203ºF)
PD1P3 PEEK1 Convertible Glass, HF-resistant 95ºC (203ºF)
PD2P1 PEEK1 Insertion Glass, General Purpose 95ºC (203ºF)
PD3P1 PEEK1 Sanitary Glass, General Purpose 95ºC (203ºF)
PD1R1 Ryton2 Convertible Glass, General Purpose 95ºC (203ºF)
PD1R3 Ryton2 Convertible Glass, HF-resistant 95ºC (203ºF)
1Polyetheretherketone 2Polyphenelene Sulfide

ORP Sensors

Product Number Body Material Body Style Electrode Material Max Temp

RD1P5 PEEK1 Convertible Platinum 95ºC (203ºF)
RD1P6 PEEK1 Convertible Gold 95ºC (203ºF)
RD2P5 PEEK1 Insertion Platinum 95ºC (203ºF)
RD1R5 Ryton2 Convertible Platinum 95ºC (203ºF)
RD1R6 Ryton2 Convertible Gold 95ºC (203ºF)
1Polyetheretherketone 2Polyphenelene Sulfide
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Ordering Information continued

pHD sc Digital and pHD Analog Sensor Accessories

Cables
Extension cables are used only with digital sensors or digital
gateways when connecting to the sc100 Digital Controller.

6122400 Digital Extension Cable, 1 m (3.2 ft.)

5796000 Digital Extension Cable, 7.7 m (25 ft.)

5796100 Digital Extension Cable, 15 m (50 ft.)

5796200 Digital Extension Cable, 31 m (100 ft.)

Interconnect cables are used only with analog sensors,
junction box, and controller.

1W1100 Analog Interconnect Cable, order per foot

Digital Termination Box
Required when the length of cable between the digital
sensor/digital gateway and sc100 Digital Controller is between
100 m (328 ft.) and 1000 m (3280 ft.)

5867000 Digital Termination Box

Analog Junction Box
Required when the length of cable between the analog sensor
and analog controller is greater than standard length of sensor
cable. Each junction box includes terminal strip and gasket.

60A2053 Junction Box, Surface-mount, aluminum 
(includes mounting hardware)

60A9944 Junction Box, Pipe-mount, PVC (for 1/2-inch 
diameter pipe, includes mounting hardware)

60G2052 Junction Box, Pipe-mount, PVC (for 1-inch 
diameter pipe, includes mounting hardware)

76A4010-001 Junction Box, NEMA 4X (no mounting 
hardware included)

Protector for Convertible style sensor
1000F3374-002 PEEK protector

1000F3374-003 Ryton protector

Salt Bridges
The double junction salt bridge on the standard cell of all Hach
pHD sensors is field-replaceable. Each salt bridge has a
ceramic inner junction, Viton® O-ring, and contains binary,
equi-transferrant fill solution. Salt bridges are shipped in a salt
solution. 

Product pHD sc and pHD 
Number Sensor Body Material Salt Bridge Materials

Body Outer Junction

SB-P1SV PEEK PEEK Kynar (PVDF)

SB-P2SV PEEK PEEK Ceramic

SB-P1SP1 PEEK PEEK Kynar (PVDF)

SB-R1SV Ryton Ryton Kynar (PVDF)

1Special perfluoroelastomer O-ring in place of the Viton® O-ring

Cleaning Systems for pHD sc and pHD Sensors

Self-Contained Air Blast Cleaning System
Includes Kynar® (PVDF) washer head with 7.6 m (25 ft.) tubing
for air delivery, a quick-disconnect tube fitting, and a
compressor housed in a NEMA 4X enclosure.

1000A3335-005 For 115 Vac operation
1000A3335-006 For 230 Vac operation

Air/Water Blast Cleaning Washer Head
Intended only for immersion applications with a user-supplied
air or water wash system.

1000A3335-004 Kynar (PVDF) washer head includes 
1/4-inch barb fitting

pHD sc Digital and pHD Analog Sensor Reagents 
and Standards
25M1A1025-115 Standard Cell Solution, to replenish standard 

cell chamber in Hach pHD sensors while 
replacing salt bridge, 500 mL

25M8A1002-101 Gel Powder, for high temperature 
applications, 2 g

pH Buffers 
Product Number Description Volume

2283549 pH 7 500 mL (1 pint)
2283449 pH 4 500 mL (1 pint)
2283649 pH 10 500 mL (1 pint)

ORP Reference Solutions (in resealable plastic bottles)
Product Number Description Volume

25M2A1001-115 200 mV 500 mL (1 pint)
25M2A1002-115 600 mV 500 mL (1 pint)
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Ordering Information continued

Sanitary Mount
MH018S8SZ 316 SS
Includes 2-inch sanitary tee and heavy-duty clamp. Special
cap and EPDM compound gasket are supplied with sensor but
can be separately ordered.

Union Mount
6131300 CPVC
6131400 316 SS
Includes standard 1-1/2 inch tee, special union pipe with
adapter, sealing hub, and lock ring in respective material, 
and Viton® O-ring.

Flow-through Mount
MH334N4NZ CPVC
MH314N4MZ 316 SS
Includes a standard 1-inch tee in respective material.

Insertion Mount
Digital Analog
6136700 CPVC MH736M4MZ CPVC
6136800 316 SS MH716M4MZ 316 SS
Includes a 1-1/2 inch ball valve in respective material, 
1-1/2 inch NPT close nipple, sensor adapter with two Viton®

O-rings and wiper, extension pipe, pipe adapter, back tube,
and lock ring.

Immersion Mount
Standard Hardware
Digital Analog
6136400 CPVC MH434A00B CPVC
6136500 316 SS MH414A00B 316 SS
Includes 1-inch diameter by 4 ft. long pipe and 1-inch x 1-inch
NPT coupling in respective material. (Pipe-mount junction box
with terminal strip included in analog hardware.)

Handrail Hardware
MH236B00Z CPVC
Includes 1-1/2 inch diameter by 7.5 ft. long CPVC pipe, and a
unique swivel/pivot/ pipe clamp assembly.

Chain Mount Hardware
2881900 316 ss
Includes stainless steel bail, nuts, and washers. Does not
include chain. To be used with stainless steel immersion
sensor only.

NOTE
Contact Hach Technical Support or your Hach representative for information about retro fit hardware for existing installations.

Mounting Hardware for pHD sc Differential Sensors

1. Sanitary mount
2. Union mount

3. Flow-through mount
4. Hanging stainless steel

sensor with the bail

5. PVC Insertion mount
6. Stainless steel insertion

mount

7. Immersion mount
8. Immersion mount, 

ball float
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To complete your pH and ORP
measurement system, choose 
the sc100 or the sc1000 controller…
Model sc100 Controller

(see Lit. #2463)

LXV401.52.00002 sc100 Controller Standard
LXV401.52.01002 sc100 Controller with RS-232 MODBUS®

LXV401.52.02002 sc100 Controller with RS-485 MODBUS®

Model sc1000 Controller

(see Lit. #2403)

LXV402.99.00002 sc1000 Display Module
LXV400.99.1R572 sc1000 Probe Module, 4 sensors, 

4 mA Out, 4 mA In, 4 Relays, 110-230V
LXV400.99.1B572 sc1000 Probe Module, 4 sensors, 

4 mA Out, 4 mA In, 4 Relays, 
RS-485 (MODBUS), 110-230V

LXV400.99.1F572 sc1000 Probe Module, 4 sensors, 
4 mA Out, 4 mA In, 4 Relays, 
PROFIBUS DP, 110-230V

LXV400.99.1R582 sc1000 Probe Module, 6 sensors, 
4 mA Out, 4 mA In, 4 Relays, 110-230V

Lit. No. 2467
J75 Printed in U.S.A.
©Hach Company, 2007. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.
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Section 1 Specifications

Specifications are subject to change without notice.

Refrigerated Sampler

Dimensions (see Figure 1 on page 9)

Height: 112 cm (44 in.)
Width: 61 cm (24 in.)
Depth: 61 cm (24 in.)
Weight: 63.3 kg (140 lb)

Refrigerator power requirements
(includes 1/6 HP compressor)

115 VAC, 60 Hz, 3.3 A (18 locked rotor amps)
230 VAC, 50 Hz, 1.7 A (9 locked rotor amps)

Controller power requirements
115 VAC, 60 Hz, 42 W
230 VAC, 50 Hz, 42 W

Overload protection Refrigerator: Thermal overload relay, opens at 100–110 °C

Refrigeration system

450 BTU/hr., 120 CFM condenser fan, 3 sided wrap-around plate type 
evaporator, rigid foam insulation, air sensing thermostat capable of maintaining 
sample liquid at 4 °C (39 °F) in ambient temperatures up to 50 °C (120 °F); 
accurate to 0.8 °C (±1.5 °F); magnetic door seal; standard refrigerator cabinet is 
22 gauge steel with beige vinyl laminate over-coating (304 stainless steel cabinet 
optional); refrigeration components and copper plumbing are corrosion protected 
with phenolic resin conformal coating.

Operating environment Operating temperature 0–50 °C (32–122 °F). Humidity 0–95%. RH installation 
and pollution degree (II, 2). Altitude 2000 m maximum.

All Weather Refrigerated Sampler (AWRS)

Dimensions (see Figure 2 on page 10)

Height: (lid closed) 130 cm (51 in.) 
Height: (lid open) 180 cm (71 in.)
Width: 76 cm (30 in.)
Depth: 81 cm (32 in.)
Weight: 86 kg (190 lb)

Power requirements
(includes 1/5 HP compressor)

115VAC, 60Hz, 4.2A or 6.4A with optional controller compartment heater
230VAC, 50Hz, 2.7A or 4.1A with optional controller compartment heater.

Overload protection 115 VAC models: 7.5A circuit breaker
230 VAC models: 5.0A circuit breaker

Compressor characteristics
115 VAC models: 115°C thermal overload protector, 7.1 locked rotor amps
230 VAC models: 120ºC thermal overload protector, 7.6A peak start current.

Thermal system

Top mounted compressor/condenser with fan forced air cooled condenser; 3 
sided wrap-around evaporator plate; rigid foam insulation; microprocessor 
controlled thermostat maintains sample liquid at 4 °C (±1 °C)*; frost free; 
compression gasket door seal; air cooled condenser is protected against 
corrosion with a food grade epoxy; all exposed copper tubing is insulated to avoid 
sweating and condensation.

Cabinet Low density polyethylene with UV inhibitor. Cabinet enclosure rated IP24.

Operating environment

• As is: 0 to 50 °C (32 to 122 °F)

• With AC battery backup: 0 ºC to 40 ºC (32 ºF to 104 ºF)

• With optional controller compartment heater: -40 to 50 °C
(-40 to 122 °F)

• With controller compartment heater and AC battery backup: -15 ºC to 
40 ºC (5 ºF to 104 ºF) 

Humidity 0 to 95%. RH installation and pollution degree (II, 2). Altitude 2000 m 
maximum.
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Recovery time
Sampler temperature recovers to 4 °C within 5 minutes after the door has been 
held open for one minute in 24 °C (75 °F) ambient environment while in an active 
cooling cycle.

Pull down time Air temperature drops from 24 °C (75 °F) to 4 °C (39 °F) within 20 minutes 
(typical).

Certifications

North America: cETLus listed -Conforms to UL 61010-1, Certified to CSA C22.2 
No. 61010-1 and UL 471 and CSA C22.2 No. 120. 
Europe / IEC: CE - EN / IEC 61010-1 and EN / IEC 60335-2-89 (safety), EN / IEC 
61326 (EMC) & CISPR 11 (RF emissions)

Sample bottle capacity (see Figure 3 on page 11 and Figure 4 on page 12)

Single bottle mode (1) 21 L (5.5 gal) polyethylene or (1) 10 L (2.5 gal) polyethylene or (1) 10 L (2.5 
gal) glass bottle

Multiple bottle mode

(2) 10 L (2.5 gal) polyethylene and/or 10 L (2.5 gal) glass bottles
(4) 10 L (2.5 gal) polyethylene and/or 10 L (2.5 gal) glass bottles
(8) 2.3 L (0.6 gal) polyethylene and/or 1.9 L (0.5 gal) glass bottles
(24) 1 L polyethylene and/or 350 mL glass bottles

Intake accessories

Strainers 316 stainless steel in standard size, high velocity or low profile for shallow depth 
applications and Teflon®/316 stainless steel in standard size

Sample intake tubing 9.5 mm (3/8 in.) I.D. vinyl or Teflon®-lined polyethylene

SD900 controller

Enclosure High-Impact, injection-molded PC/ABS blend; submersible, watertight, dust-tight, 
corrosion, and ice resistant; NEMA 4X, 6, IP 67

Power requirements
Refrigerated sampler: 15 VDC provided by 8754500 power supply
AWRS sampler: 15 VDC provided by integral power supply

Overload protection 7 amp DC line fuse for pump

Pump Peristaltic high speed, with spring-mounted rollers

Pump rollers Nylatron, impact/corrosion resistant

Pump enclosure Track is injection-molded polyphenylene sulfide. Cover is polycarbonate, high 
impact resistant. Pump enclosure rated IP37.

Pump tubing 9.5 mm I.D. x 15.9 O.D. mm (3/8 in. x 5/8 in.) silicone

Pump tubing life

20,000 sample cycles under the following conditions: 
• 1 L sample volume
• 1 rinse
• 6 minute pacing interval 
• 16 ft of 3/8 in. intake tube
• 15 ft of vertical lift
• 70 °F sample temperature 

Tubing replacement time < 1 minute using pre-cut pump tube

Maximum vertical lift to draw sample Minimum of 28 ft, using 29 ft of 3/8-in. vinyl intake tube at sea level at 20–25 °C 
(68–77 °F)

Pump flow rate 1.25 gpm (4.8 L/min) at 3 ft (1 m) vertical lift using 3/8-in. intake tube

Typical sample volume repeatability
± 5% of 200 mL sample volume using uncalibrated liquid detect with 15 feet 
vertical lift,16 feet of 3/8-in. vinyl intake tube configured for a single bottle using full 
bottle shut-off at room temperature and 5000 ft elevation

Typical sample volume accuracy
± 10% of 200 mL sample volume using uncalibrated liquid detect with 15 feet 
vertical lift,16 feet of 3/8-in. vinyl intake tube configured for a single bottle using full 
bottle shut-off at room temperature and 5000 ft elevation
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Typical transfer velocity 2.9 ft/s (0.9 m/s) with 15 ft (4.6 m) vertical lift, 16 ft of 3/8-in. vinyl intake tubing, 
70 °F (21 °C) and 5000 ft elevation

Liquid sensor Ultrasonic

Liquid sensor body Ultem® NSF ANSI standard 51 approved, USP Class VI compliant

Internal battery Lithium

Internal clock Indicates real time and date

Storage temperature –30 to 60 °C (–22 to 140 °F)

Operating temperature 0 to 50 °C (32 to 122 °F)

Storage/operating humidity 100% condensing

Graphics display Graphic dot matrix, 128 x 64 pixel with LED backlight. Self prompting, 
menu-driven program.

Status display

Indicates the number of samples collected, the number of missed samples, 
inhibit mode, bottle position, time or counts to next sample and battery voltage. In 
addition, when an SDI-12 sonde is detected, the user has the option to display 
the current measurement values.

Sample history
Stores up to 510 entries for sample time stamp, bottle number and sample status 
(success, bottle full, rinse error, user abort, distributor error, pump fault, purge fail, 
sample timeout, power fail and low main battery)

Automatic shutdown

Multiple bottle mode: after complete revolution of distributor arm (unless 
Continuous Mode is selected).
Composite mode: after preset number of samples have been delivered to 
composite container, from 1 to 999 samples, or upon full container.

User interface Embossed keypad with one power key, four function keys, and eight navigation 
keys; LED indicator

Event log

Ability to store up to 510 entries in Sample History logging. Records Power On, 
Power Fail, Firmware Updated, Pump Fault, Distributor Arm Error, Low Memory 
Battery, Low Main Battery, User On, User Off, Program Started, Program 
Resumed, Program Halted, Program Completed, Grab Sample, Tube Change 
Required, SDI-12 communication errors, Setpoint High On/Off, and Setpoint Low 
On/Off.

Connections Power, auxiliary, serial communications, distributor, SDI-12, thermal (on AWRS)

Fittings Barbed fittings for 3/8-in. I.D. flexible tubing

Wetted materials Typical materials in contact with sample: stainless steel, PE, Teflon, Ultem, Silicon 
or approved materials that can be tested for leaching properties

Weight 4.2 kg (9 lb, 5 oz)

Dimensions 10-3/8 in. (26.4 cm) L x 11-½ in. (29.2 cm) W x 6-¾ in. (17.1 cm) H

Programming features

Password protection 6-character; protect changes to program and system settings

Multiple programs Stores up to three sampling programs

Cascade programs Two samplers used in combination. The second sampler is initiated after the first 
sampler completes the program.

Synchronized sampling Ability to simultaneously take two samples with input from a single flow meter

Sample volume Programmed in 10-mL increments from 100 to 10,000 mL

Air purge Air purged automatically before and after each sample; duration automatically 
compensates for varying intake line lengths.

Intake rinse option Option to rinse intake line with source liquid prior to each sample, 1 to 3 rinses.
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*In some industrial environments, radio frequency interference on the AC power line in the 
30–50 MHz range could cause the refrigerator temperature to shift by up to 1.3 ºC. If 
necessary, the user may adjust the set point temperature within the 2–10 ºC range to 
compensate for such an effect.

Sample distribution Composite, samples per bottle or bottles per sample.

Setpoint sampling Ability to start and/or stop a sample program based on an external trigger or 
user-defined high/low setpoints based on SDI-12 measurements.

User start/stop times Up to 12 user-defined start/stop times/dates, with option to restart at position 1.

Storm water program Ability to run time-based, first flush program in parallel with main sample program.

Current status Display parameters relevant to main and/or storm water programs and SDI-12 
measurements.

Units of measure Volume: gallons or mL; length: feet (ft) or cm

Sample retries Option to repeat sample collection cycle from 1 to 3 times if sample not obtained 
on initial attempt.

Manual grab sample Ability to manually deliver a grab sample to a specific bottle location

Run modes Continuous or non-continuous with user-entered number of samples.

Time pacing Uniform or variable time intervals.

Flow pacing Uniform or variable flow intervals.

Auxiliary connector Power to Sigma 9XX, SD900, flow pulse input, external inhibit, special output, 
bottle number output and program complete output.

Program delay Two formats: 1) 1–9,999 flow pulses (in one unit increments); 2) Programmable 
start time/date

Timed Bottle Sets Enables a single sampler to function like multiple samplers.

Communication

Firmware updates Ability to perform field upgrades using Sample View software

Serial interface
RS232 compatible; allows on-site collection of stored data including event log and 
sample history. Ability to configure remotely. Supports Modbus for SCADA 
connectivity.

SDI-12
Plug & Play interface to Hydrolab DS5 and MS5 sondes to provide measurement 
data in setpoint sampling applications. Note: Hydrolab plug and play capability 
requires firmware v5.43 or greater to be installed in the sonde.
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1.1 Refrigerated sampler dimensions

Figure 1 Refrigerated sampler dimensions
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1.2 All weather refrigerated sampler dimensions

Figure 2 All weather refrigerated sampler dimensions
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1.3 Bottle and retainer configurations

Figure 3 Refrigerated sampler bottle and retainer configurations

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 220 of 1659



12

Specifications

Figure 4 All weather refrigerated sampler bottle and retainer configurations
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Section 2 General Information

2.1 Safety information
Please read this entire manual before unpacking, setting up, or 
operating this equipment. Pay attention to all danger and caution 
statements. Failure to do so could result in serious injury to the 
operator or damage to the equipment.

To make sure that the protection provided by this equipment is not 
impaired, do not use or install this equipment in any manner other 
than that specified in this manual.

2.1.1 Use of hazard information

DANGER
Indicates a potentially or imminently hazardous situation 
which, if not avoided, will result in death or serious injury.

WARNING
Indicates a potentially or imminently hazardous situation 
which, if not avoided, could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in 
minor or moderate injury.

Important Note: Information that requires special emphasis.

2.1.2 Precautionary Labels
Read all labels and tags attached to the instrument. Personal injury 
or damage to the instrument could occur if not observed. A symbol, 
if noted on the instrument, will be included with a danger or caution 
statement in the manual.
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2.1.3 Confined space precautions
Important Note: The following information is provided to guide 
users of Sigma SD900 Refrigerated Samplers and Sigma SD900 
All Weather Refrigerated Samplers on the dangers and risks 
associated with entry into confined spaces.

On April 15, 1993, OSHA's final ruling on CFR 1910.146, Permit 
Required Confined Spaces, became law. This new standard directly 
affects more than 250,000 industrial sites in the U.S.A. and was 
created to protect the health and safety of workers in confined 
spaces.

Definition of a confined space
A confined space is any location or enclosure that presents or has 
the immediate potential to present one or more of the following 
conditions:

• An atmosphere with less than 19.5% or greater than 23.5% 
oxygen and/or more than 10 ppm Hydrogen Sulfide (H2S).

This symbol if noted on the product indicates the potential for biohazards from samples. User / operator awareness 
and training are necessary if the sample/s can contain biohazard. 

This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 12 
August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), European 
electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no charge to 
the user. Contact the equipment producer or supplier for instructions on how to return end-of-life equipment, 
producer-supplied electrical accessories, and all auxiliary items for proper disposal.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists.

This symbol, when noted on the product, indicates that the marked item can be hot and should not be touched 
without care.

This symbol, if noted on the product, indicates the need for protective eye wear.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 

This symbol, when noted on the product, indicates the presence of devices sensitive to Electro-static Discharge 
(ESD) and indicates that care must be taken to prevent damage with the equipment. 

This symbol, if noted on the product, indicates a pinch hazard. Keep hands and fingers clear.

This symbol, if noted on the product, indicates the possible presence of a lifting hazard. 

This symbol, if noted on the product, indicates that the item is to be protected from fluid entry.
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• An atmosphere that may be flammable or explosive due to 
gases, vapors, mists, dusts or fibers.

• Toxic materials which upon contact or inhalation, could result in 
injury, impairment of health or death.

Confined spaces are not designed for human occupancy. They 
have restricted entry and contain known or potential hazards. 
Examples of confined spaces include manholes, stacks, pipes, 
vats, switch vaults, and other similar locations.

Standard safety procedures must always be followed prior to entry 
into confined spaces and/or locations where hazardous gases, 
vapors, mists, dusts or fibers may be present. Before entering any 
confined space check with your employer for procedures related to 
confined space entry.

2.1.4 Industry Canada & FCC PART 15, Class "A" Limits
This device complies with Part 15 of the FCC Rules. Operation is 
subject to the following two conditions:

1. This device may not cause harmful interference, and 

2. This device must accept any interference received, including 
interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by the 
party responsible for compliance could void the user's authority to 
operate the equipment.

This equipment has been tested and found to comply with the limits 
for a Class A digital device, pursuant to Part 15 of the FCC Rules. 
These limits are designed to provide reasonable protection against 
harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses and can 
radiate radio frequency energy and, if not installed and used in 
accordance with the instruction manual, may cause harmful 
interference to radio communications. Operation of this equipment 
in a residential area is likely to cause harmful interference, in which 
case the user will be required to correct the interference at his own 
expense. The following techniques of reducing the interference 
problems are easily applied.

1. Disconnect this equipment from its power source to verify that it 
is or is not the source of the interference.

2. If this equipment is connected into the same outlet as the 
device with which it is interfering, try another outlet.

3. Move this equipment away from the device receiving the 
interference.

4. Reposition the receiving antenna for the device receiving the 
interference.

5. Try combinations of the above.
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2.2 Sampler overview

DANGER
Explosion hazard. The refrigerated sampler and all weather 
refrigerated sampler are not certified for, nor suitable for use 
in hazardous classified locations.

DANGER
Potential Explosion, Fire, and Chemical Hazards. This sampler 
is designed for collection of aqueous samples only. Collection 
of non-aqueous samples may damage the equipment and 
could result in explosion, fire, and chemical hazards.

The SD900 sampler automatically collects and preserves liquid 
samples. The sampler is suitable for collection of conventional and 
toxic pollutants and suspended solids.

2.2.1 Sampler components

Refrigerated sampler
The refrigerated sampler is designed for indoor use (Figure 6 on 
page 21). The sampler controller is mounted on top of a specially 
designed refrigerator. The sample line passes through the top of 
the refrigerator and into the refrigerated compartment where the 
sample container(s) are located. The compartment is surrounded 
by rigid foam insulation and utilizes a 120 CFM condenser fan.

Sample temperature is controlled by an air sensing thermostat 
maintaining samples at 4 °C (39 °F) in ambients up to 49 °C 
(120 °F). The temperature inside the refrigerator is controlled by the 
thermostat control knob, which is recessed in the front grill on the 
bottom of the refrigerator. The unit has a magnetic door seal and 
does not require rear ventilation. The refrigerator interior is food 
grade plastic and the exterior is vinyl coated galvanized steel (201 
stainless steel is optional). As a further barrier against corrosion, 
the refrigeration components and copper plumbing are treated with 
a phenolic resin coating.

The controller is powered by a separate power supply located on 
top of the refrigerator and constrained by the transition plate and 
power supply retainer.

All weather refrigerated sampler
(Figure 6 on page 21) The all weather refrigerated sampler is 
designed for indoor and outdoor applications. The controller 
withstands submersion, corrosion and ice and conforms to NEMA 
4X, 6, IP 67 ratings. The cabinet is molded in low density 
polyethylene, and is UV stable and weather resistant. The 
refrigeration components are polymer coated, providing superior 
corrosive resistance. With the compressor and condenser located 
above the refrigerated compartment, heat transfer is directed away 
from the compartment. A microprocessor controlled thermal system 
maintains samples at EPA mandated 4 °C (39 °F). Top mounted 
refrigeration components also minimize exposure to the corrosive 
plant environments.
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Controller
The controller is located on top of the refrigerator. Use the controller 
to program the sampler and for manual operation. The controller 
contains the following components:

• Pump—operates in the forward or reverse direction to 
collect a sample, rinse and purge the intake tube.

• Liquid sensor—allows the sampler to dispense accurate 
sample volumes into the sample bottle(s). Can be 
calibrated to specific sample conditions in the field.

• Cable connectors—for power, flow meter, communication, 
thermal (AWRS only) and SDI-12.

• Desiccant—absorbs internal moisture in the controller and 
prevents corrosion

2.2.1.1 Controller cover

Refrigerated Sampler
An optional controller cover (Cat. No. 8963) locks and protects the 
controller from damage and unauthorized use.

All weather refrigerated sampler
The insulated, lockable top cover protects the controller 
compartment from extreme weather as well as unauthorized use. A 
heavy-duty perimeter gasket provides additional protection against 
various environments and insects. The lock can be engaged when 
the door is open, and does not require a separate padlock or key 
(Figure 5 on page 18). The lock option (5697700) can be factory or 
field installed.
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2.2.1.2 Factory installed optional controller compartment heater (AWRS only)

Warning: Fire Hazard. Models of AWR samplers with cabinet 
heaters may ignite flammable materials and cleaning solvents. 
DO NOT use any flammable liquids or materials to clean or 
disinfect the sampler or any component under the cabinet 
hood of the AWR samplers. Before performing any cleaning 
operation, disconnect the AWR sampler from its power source. 
If cleaning of the sampler controller and pump cannot be done 
with water, the sampler must be disconnected and moved to a 
location outside of the cabinet for cleaning. Allow sufficient 
time for the sampler controller and pump to dry before 
installing and putting the sampler back into service. Do not 
attempt to clean the controller compartment heater by 
spraying it with liquids. Protect the heater from moisture such 
as ice and snow.

The optional controller compartment heater provides several 
benefits in colder climates:

• Prevents residual liquid from freezing in the pump

• Pump tubing stays resilient, prolonging the life of the tubing, 
pump rollers, motor, and gear box

• Prevents ice and snow from building up on the cover

• Keeps LCD functional and electronics from temperature 
extremes

Figure 5 AWRS Cover locking mechanism
1 Strike plate on lid 3 Latch handle

2 Controller cover 4 Latch 
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The compartment heater is a factory installed option and needs to 
be specified at the time of order.

2.2.1.3 Refrigeration compartment door (AWRS only)
The lockable front door opens by pressing the round button in the 
center of the latch. When closing the door, flip the latch closed to 
pull the door tight. Two keys are provided for the door lock. Over 
time, the door latch may require adjustment (refer to section 6.8 on 
page 84).

2.2.1.4 Optional AC battery backup
The AC Battery Back Up is an enclosed 12VDC battery designed to 
temporarily power a sampler when the normal AC power source 
has failed. The backup battery charge is restored and maintained 
by normal operation of the sampler AC power supply.

In the event of a power fail, the optional battery back up will provide 
power to the controller and allow the sampling program to continue 
running. The battery backup does not provide power to the 
refrigerated cabinet. 

The operating temperature for the AC battery backup is -15 ºC to 
40 ºC (5 ºF to 104 ºF).

The battery backup can be factory or customer installed and is 
available in two models:

• Item number 8757400 comes with a 16 in. output cable for 
SD900 Refrigerated and SD900 Portable samplers.

• Item number 5698200 comes with a 29 in. output cable for 
SD900 All Weather Refrigerated and SD900 Portable 
samplers. 

Important Note: The AC Power Battery Back Up should only be 
installed on samplers equipped with power supplies identified by 
item number 8754500 and ending in the letters US, EU, IL, or UK.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 228 of 1659



20

General Information
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 229 of 1659



21

Section 3 Installation

3.1 Unpack the sampler

CAUTION: Lifting Hazard (86 kg) (190 lbs). The Refrigerated 
and All Weather samplers weigh more than 86 kg (190 lbs). Do 
not attempt to unpack, carry or move samplers without 
sufficient equipment and people to do so safely. Lift with the 
legs, not with the back. Users with histories of cardiovascular 
or back problems should not attempt to unpack or lift a 
sampler.

Verify packing slip with items received. Optional components are 
often placed inside the cabinet for shipping.

Figure 6 Sampler with single bottle
1 Optional cover (8963) 8 Strainer

2 Controller 9 Refrigerated sampler

3 Tubing support (8986) 10 Power source

4 Tubing extension1 (3527) 11 Power supply retainer

5 Full container shut-off (8847) 12 Tubing support (8838)

6 Sample bottle 13 Pull out tray

7 Intake tubing, vinyl or teflon-lined 14 All weather refrigerated sampler

1 Not used with 21 liter (5.5 gal) bottle
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Figure 7 Sampler with multiple bottles
1 Optional cover (Cat. No. 8963) 8 Strainer

2 Controller 9 Refrigerated sampler

3 Distributor assembly 10 Power source

4 Retainer1 11 Power supply retainer

5 Sample bottles 12 All weather refrigerated sampler

6 Bottle tray (Cat. No. 1511) 13 Pull out tray

7 Intake tubing, vinyl or teflon-lined

1 Glass bottles require a different retainer (Cat. No. 1056) than shown in the illustration.

The sampler can be set up for single-bottle or multiple-bottle collection. The components for each configuration will 
vary. For single bottle collection, refer to Figure 6 on page 21. For multiple bottle collection, refer to Figure 7 on 
page 22.
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3.2 Installation guidelines

CAUTION
Potential electrical and chemical hazard. Only qualified 
personnel should conduct the tasks described in this section 
of the manual.

WARNING
Explosion hazard. This product is not designed for hazardous 
locations where combustible environments may exist.

WARNING
Fire Hazard. This product is not designed for the sampling of 
flammable liquids.

Refer to the following guidelines and Figure 8 when evaluating 
site location.

• If the site is located in a confined space, refer to section 2.1.3 
on page 14 for safety information.

• Make sure that the temperature at the site is within the 
operating temperature range that is specified for the sampler.

• Make sure that the intake tube is as short as possible.

• Maximize the vertical slope of the intake tube from the sampler 
to the sample source so that the tube drains completely. This 
prevents cross-contamination of samples and freezing the tube.

Note: See Specifications on page 5 for limitations on transport velocity 
and maximum vertical lift.

Note: If site conditions do not permit the intake tube to have a 
downward slope, or if the line is pressurized, disable the liquid sensor 
and calibrate the sample volume (section 4.8.2 on page 57).

• Install the strainer in the middle of the sample stream (not near 
the surface or bottom) to make sure that a representative 
sample is collected.

• Install the sampler on a level surface.

• Secure the AWRS cabinet to its mounting surface using the 
two anchor brackets provided and the customer supplied 
hardware. The instrument comes with two anchor brackets 
already installed. An optional kit with two additional 
brackets (6613100) can be ordered if the user wishes to 
secure all four corners of the instrument. Refer to Figure 9.

Note: A 3/8 in. bolt or stud or bigger can be used to secure each anchor 
bracket to the mounting surface.

• Use the leveling feet to level the sampler. Turn the leveling 
feet clockwise to raise the sampler.

The interior floor of the sampler cabinet is sloped for easy draining. 
A ½ in. - 14 NPT female thread is provided on the bottom of the 
enclosure to direct liquids to a drain or specific area away from the 
sampler cabinet.
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Figure 8 Mounting configuration
1 Strainer 4 Vertical lift

2 Intake tubing 5 All weather refrigerated sampler

3 Refrigerated sampler 6 Mounting surface

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 233 of 1659



25

Installation

3.3 Sampler preparation

CAUTION
Biological sample hazard. Follow safe handling protocols 
during contact with sample bottles and sampler components. 
Disconnect the sampler from power to disable the pump 
before handling.

The sampler is set up at the factory with a single bottle or multiple 
bottle configuration. To change the bottle configuration:

• Use Figure 3 on page 11 or Figure 4 on page 12 to determine 
the components that are required for the selected 
configuration.

• Install the full bottle shut-off device (section 3.3.2.1 on page 26) 
or distributor assembly (section 3.3.3.4 on page 34).

3.3.1 Clean the sample bottles
Clean the sample bottles and caps using a brush and water with a 
mild detergent before setting up the sampler. Rinse the containers 
with fresh water followed by a distilled water rinse. Glass bottles 
may also be autoclaved.

Figure 9 AWRS Anchor bracket locations with mounting dimensions
1 Anchor brackets (2x) 2 Optional anchor brackets 
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3.3.2 Single bottle installation
Use a single bottle when one composite sample is needed. A full 
bottle shut-off signals the controller when to stop sample collection. 
Refer to Figure 6 on page 21 for a diagram of required 
components.

Prerequisites:

• One plastic or glass bottle

• Tubing extension (if using 2.5-gallon bottles)

Installation procedure:

1. Clean the sample bottle as described in section 3.3.1.

2. Place the sample bottle in the center of the refrigerator. Bottle 
position numbers are molded on the tray.

3. Install the full bottle shut-off (section 3.3.2.1). 

4. Program the sampler.

3.3.2.1 Full bottle shut-off installation
The full bottle shut-off is typically installed at the factory and signals 
the controller when the bottle is full. Complete the following steps to 
replace or install a new full bottle shut-off.

Prerequisites:

• Full bottle shut-off device

• Tubing support and tubing

Installation procedure:

1. Install the rubber grommet into the center hole provided in the 
cap of the composite bottle.

2. Slide the full bottle shut-off, float first, into the bottle through the 
center of the grommet.

3. Connect the cable on the full bottle shut-off to the bottom of the 
controller (Figure 10). Turn to tighten. Attach cable assembly to 
twist clip.

4. Slide the slot in the tubing support around the retainer pin on 
the top inside surface of the refrigerator (Figure 10). Make sure 
that the tube exits through the ends of the tubing support.

5. Position the thumbscrew over the threaded hole and 
hand-tighten to hold the tubing support in place.

6. Connect one end of the tubing to the inside tube fitting 
(Figure 10).

7. Insert the other end of the tubing into the off-center hole 
provided in the cap of the composite bottle.
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3.3.3 Multiple bottle installation
Use multiple bottles to collect samples into separate bottles or into 
more than one bottle. A distributor positions the sample tube over 
each bottle. Position the bottles in the sampler as shown in the 
following installation sections. Refer to Figure 3 on page 11 or 
Figure 4 on page 12 for a diagram of required components.

Figure 10 Full bottle shut-off installation
1 Refrigerated sampler 7 Full bottle shut-off assembly

2 Inside tube fitting 8 Threaded hole

3 Retainer pin 9 Twist clip

4 Tubing support (refrigerated sampler) 10 All weather refrigerated sampler

5 Thumbscrew 11 Tubing support (AWRS) 

6 Slots
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3.3.3.1 Two or four bottle installation
Use 2 or 4 bottles to collect samples into 10-liter (2.5-gallon) 
bottles. Bottle position numbers are molded on the pull out tray.

Prerequisites:

• Two or four 10-liter (2.5-gallon) plastic or glass bottles

• Positioner (refrigerated sampler only)

Installation procedure:

1. Clean the sample bottles as described in section 3.3.1.

2. Insert the bottle positioner into the refrigerator compartment, 
aligning the notch on the back left corner so that it clears the 
drip tube (refrigerated sampler only).

3. For Refrigerated Samplers, place the bottles in the refrigerator 
as shown in Figure 11. 

4. For All Weather Refrigerated Samplers, place the bottles in the 
refrigerator as shown in Figure 12.

5. Program the sampler.

Figure 11 Refrigerated two and four bottle installation
1 Removable tray (AWRS) (Cat. No. 5697600) 4 10-liter (2.5-gal) plastic or glass bottles (4x)

2 Positioner insert (refrigerated sampler) (Cat. No. 2038) 5 Front of sampler

3 10-liter (2.5-gal) plastic or glass bottles (2x)
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3.3.3.2 Eight bottle installation
Use 8 bottles to collect samples into 1.9-liter (0.5-gallon) glass or 
2.3-liter (0.6-gallon) bottles.

Prerequisites:

• 8 plastic or glass bottles

• Retainer (Cat. No. 1322)

Installation procedure:

1. Clean the sample bottles as described in section 3.3.1.

2. Place the bottles into the bottle tray. Looking down on the tray, 
bottle one is the first bottle to the left of the bottle one indicator 
wire. For Refrigerated Samplers, refer to Figure 13 on 
page 30). For All Weather Refrigerated Samplers, refer to 
Figure 14 on page 31.

3. Place the retainer over the bottles.

4. Place the bottle tray in the refrigerator. Align the wires on the 
bottom of the tray so that they set in the refrigerator 
compartment base slots or the All Weather Refrigerated 
Sampler slots.

5. Program the sampler.

Figure 12 AWRS two and four bottle installation
1 Removable tray (AWRS) (Cat. No. 5697600) 3 Removable tray

2 10-liter (2.5-gal) plastic or glass bottles (2x) 4 10-liter (2.5-gal) plastic or glass bottles (4x)
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Figure 13 Refrigerated eight bottle installation
1 Base of refrigerator compartment (refrigerated sampler) 5 Bottle one indicator wire

2 Bottle tray (Cat. No. 1511) 6 Positioner slot for bottle tray

3 2.3-L (0.6-gal) poly or 1.9-L (0.5-gal) glass bottles (8x) 7 Front of sampler

4 Retainer (Cat. No. 1322)
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3.3.3.3 24 bottle installation
Use 24 bottles to collect samples into 350-mL or 1-liter bottles.

Prerequisites:

• 24 plastic or glass bottles

• Retainer

Note: Refer to Figure 3 on page 11 or Figure 4 on page 12 to make 
sure that the correct sample bottles are used with the correct retainer.

Installation procedure:

1. Clean the sample bottles as described in section 3.3.1.

2. Place the bottles into the bottle tray. Looking down on the tray, 
bottle one is the first bottle to the left of the bottle one indicator 
wire. For Refrigerated Samplers, refer to Figure 15 on page 32. 
For All Weather Refrigerated Samplers, refer to Figure 16 on 
page 33.

Figure 14 AWRS eight bottle installation
1 Removable tray 5 Bottle one indicator wire

2 Bottle tray (Cat. No. 1511) 6 Positioner slot for bottle tray

3 2.3-L (0.6-gal) poly or 1.9-L (0.5-gal) glass bottles (8x) 7 Front of sampler

4 Retainer (Cat. No. 1322)
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3. Place the retainer over the bottles.

Note: If using 350-mL glass bottles, place the bottles around the 
outside of the retainer.

4. Place the bottle tray in the refrigerator. Align the wires on the 
bottom of the tray so that they set in the refrigerator 
compartment base slots.

5. Program the sampler.

Figure 15 Refrigerated 24 bottle installation
1 Base of refrigerator compartment (refrigerated sampler) 6 Positioner slot for bottle tray

2 Bottle tray (Cat. No. 1511) 7 Front of sampler

3 1-L poly bottles (24x) 8 350-mL glass bottles (24x)

4 Retainer (Cat. No. 1322) 9 Retainer (Cat. No. 1056)

5 Bottle one indicator wire
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Figure 16 AWRS  24 bottle installation
1 Removable tray 6 Positioner slot for bottle tray

2 Bottle tray (Cat. No. 1511) 7 Front of sampler

3 1-L poly bottles (24x) 8 350-mL glass bottles (24x)

4 Retainer (Cat. No. 1322) 9 Retainer (Cat. No. 1056)

5 Bottle one indicator wire
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3.3.3.4 Distributor installation
CAUTION
Pinch hazard. Make sure the sampler is powered off before 
removing or installing the distributor assembly.

The distributor automatically moves the sample tube over each 
bottle during multiple bottle sampling. The distributor assembly is 
typically installed at the factory. Complete the following steps to 
install a new or different assembly.

Prerequisites:

• Distributor assembly—three assemblies are available. Refer to 
Figure 3 on page 11 or Figure 4 on page 12 to make sure that 
the correct distributor assembly is used.

Installation procedure:

1. Slide the two slots in the distributor assembly housing under 
the retainer pins located on the top inside surface of the 
refrigerator (Figure 17).

2. When fully seated, hand-tighten the thumbscrew on the 
distributor assembly to hold the distributor in place.

3. Push the distributor tubing on the sampler fitting on the top 
inside surface of the refrigerator (Figure 17).

4. Connect the distributor cable to the controller cable. Attach the 
cable assembly to the twist clip to ensure the cable does not 
interfere with the motion of the distributor arm. 

5. To make sure that the arm has sufficient freedom of movement, 
hand-rotate the arm in a circle (both right and left) until it hits 
the arm stop. If the arm does not rotate freely, reposition the 
tubing to the other side of the arm so that the arm can rotate.

Note: Do not force the arm past the arm stop. The arm stop prevents 
the arm from rotating more than 360 degrees and pinching the tubing.

6. To make sure that the distributor is aligned properly, run the 
manual distributor diagnostic (see section 7.3 on page 90).
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3.4 Intake tubing and strainer installation
Place the intake tubing and strainer directly in the sample source to 
collect samples. Refer to section 3.2 on page 23 to make sure that 
samples are free from contamination and are representative of the 
sample source.

Prerequisites:

• Vinyl or Teflon-lined tubing

• Connection kit (Cat. No. 2186) (for Teflon-lined tubing only)

• Strainer

Note: See Accessories on page 94 for ordering information.

Installation procedure:

1. Connect one end of the tubing to the liquid sensor fitting.

Note: Use Cat. No. 2186 (connection kit) if using Teflon-lined tubing.

Figure 17 Distributor assembly installation
1 Refrigerated sampler 5 Thumbscrew

2 Sampler fitting 6 Arm stop

3 Retainer pins 7 Twist clip

4 Slots 8 All weather refrigerated sampler
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2. Press the tubing into the strain relief (Figure 18 or Figure 19).

3. Route the tubing so that the tubing is not pinched when the 
cover is closed.

4. Connect the other end of the tubing to the strainer.

Note: Use Cat. No. 2186 (connection kit) if using Teflon-lined tubing.

5. Place the intake tube and strainer in the main stream of the 
sample source where the water is turbulent and well-mixed. 
Make sure that the intake tube does not have kinks or loops.

Figure 18 Refrigerated sampler intake tubing installation
1 Strainer 3 Liquid sensor

2 Intake tubing 4 Strain relief

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 245 of 1659



37

Installation

3.5 Electrical installation
Connect cables to the controller as shown in Figure 20 for the 
following components:

• Power (section 3.5.1 on page 38, 3.5.1.1 on page 40 and 
3.5.1.2 on page 40)

• Flow meter or other device (section 3.5.2 on page 41)

• Communications (section 3.5.3 on page 42)

• Thermal control port for heating and cooling system 
(AWRS only)

• SDI-12 (factory installed option. Part number 87390SD)

Figure 19 All weather refrigerated sampler intake tubing installation
1 Strainer 3 Strain relief (Part number 8756400)

2 Intake tubing 4 Intake tubing and auxiliary cable retainer
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3.5.1 AC power installation

WARNING
Electric shock hazard. The temperature of the power supply 
will increase when the sampler pump is operating. If the time 
interval between sample cycles is too short, the power supply 
can become overheated resulting in power supply failure or 
loss of power supply safe guards.

In heavy industrial environments it is good practice to use a power 
line filter or connect the controller to a quiet electrical branch circuit.

To prevent overheating the power supply when it is used with a 
sampler, complete the following steps.

1. Determine the amount of time that the pump will run 
continuously during a sample cycle. Include all stages: 
pre-purge, intake rinse, sample, sample retries and post-purge.

Note: The programmed options for each sample cycle, in addition to 
the purge states, affect the amount of time that the pump is on 
continuously.

2. Use the graph in Figure 21 to estimate the amount of time that 
the pump must be off between sample cycles. 

Figure 20 Side view of controller—connectors
1 Power connector 4 SDI-12 connector

2 Auxiliary connector 5 Distributor/full bottle shut-off connector

3 Serial connector 6 Thermal connector (AWRS only)
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3. Make sure the pacing or time interval in the sampler program 
allows enough time for the pump to be off between sample 
cycles.

Note: When the ambient temperature is 50 °C (122 °F), do not allow the 
pump to run continuously for more than 10 minutes.

Examples

1. Assume that the pump is on continuously for 10 minutes for a 
given sample cycle. On the graph, find 10 minutes on the 
bottom (horizontal) axis. Draw a vertical line up from the 10 
minute mark until it intersects the 50 °C (122 °F) line. From the 
intersection, draw a horizontal line to the left to the vertical axis. 
The point where the horizontal line intersects the vertical axis, 
in this case 30 minutes, is the time in minutes that the pump 
must stay off before the next sample cycle begins. 

2. Assume that the pump is on continuously for 2 minutes. The 
pump must stay off for at least 6 minutes before the next 
sample cycle begins.

Electrical transients
It is good practice to use a power line filter or connect the controller 
to a different branch circuit to reduce the chance of transients.

Figure 21 Sampler pump—time on vs. time off at 50 °C (122 °F)
1 Time (in minutes) when the pump must stay off 3 Time (in minutes) when the pump is on continuously

2 Example—if the pump is on for 5 minutes, the pump must stay off for 15 minutes before the next sample cycle
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3.5.1.1 Refrigerated sampler AC power installation

DANGER
Electrocution Hazard. The refrigerated sampler is not suitable 
for outdoor installations. In addition, if the sampler is installed 
in a wet or potentially wet location, a Ground Fault Circuit 
Interrupter (GFCI) is required for both the sampler and the 
SD900 power supply connections.

Use the AC power cords to supply AC power to the controller and 
the refrigerator. The sampler controller operates on a 15 VDC 
which is supplied by a power converter.

Prerequisites:
Important Note: All AC mains power connections require a 15 A 
(max) circuit breaker and a good earth ground for both safety and 
proper performance.

Important Note: Use only the AC power supply that is specified for 
this sampler.

Important Note: Be sure that access to the power cord plugs is not 
blocked or obstructed. Since the sampler refrigerator and power 
supply are not fitted with power switches, the cord plugs must be 
used as the local disconnect. 

Installation procedure:

1. Remove the power supply retainer (see Figure 6 on page 21).

2. Place the power supply in the compartment behind the 
controller.

3. Connect the cable from the power supply to the power 
connector on the controller.

4. Position the power supply retainer over the power supply and 
secure with the hold-down latches.

3.5.1.2 AWRS power connections

DANGER
Electrocution Hazard. If installed outdoors or in any wet or 
potentially wet location, a Ground Fault Circuit Interrupter 
(GFCI) is required for the sampler. If the sampler is installed 
outdoors, over-voltage protection is required. 

Important Note: This product is not intended for use with a 
split-phase (3-wire, single-phase, mid-point neutral) AC power 
system. Use this product only with a 3-wire (Hot/Neutral/Ground) 
polarized AC power system. Be sure that access to the power cord 
plug is not blocked or obstructed. The AWRS sampler is not 
provided with a power switch. The cord plug serves as the local 
disconnect.

The AWRS sampler is suitable for outdoor use. The SD900 
controller gets its power directly from the AWRS sampler. 
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The mains power cord for 115 VAC samplers is equipped with a 
NEMA 5 15P plug for standard North American outlets.  The mains 
power cord for 230 VAC samplers is equipped with an EU 1-16P 
plug for standard CEE-7/7 European outlets. If you have other 
types of outlets that supply compatible AC power, contact a trained 
electrical technician to connect the power cord with a 
locally-purchased plug, in accordance with the local safety 
requirements.

All AC mains power connections require a 15 A (max) circuit 
breaker and a good earth ground for safety and performance.

1. Check the power source to make sure that it satisfies the AC 
power requirements of the sampler.

2. Make sure that all electrical installations and connections are in 
accordance with national and local electrical codes.

3. Before performing any connection, disconnect the sampler 
from the power source.

4. If the area is wet or hands or clothing are wet, do not attempt to 
make any connection or handle the electrical components of 
the sampler when connected to AC line power.

5. If the circuit breaker or fuse in the AC power source is tripped, 
determine the cause before restoring power to the sampler.

6. Make sure the power circuit is grounded and protected with a 
Ground Fault Interrupter (GFI).

3.5.2 Flow meter installation
The sampler can be connected to a flow meter to start or stop 
sampling based on the flow volume.

Prerequisites:

• Multi-purpose full cable for Sigma flow meters (or 980 half 
cable for the model 980 flow meter). To connect to another 
brand of flow meter, use a multi-purpose half cable and follow 
the wiring instructions in Appendix A on page 99. 

• Optional splitter (Figure 22) to provide additional connections. 
Two or more splitters may be connected in series.

Note: See Accessories on page 94 for ordering information.

Installation procedure:

1. Connect one end of the cable to the flow meter. For connection 
to the model 980 flow meter, follow the instructions in the model 
980 user manual.

2. Connect the other end of the cable to the controller.

Note: For connection to a flow meter with an existing 6-pin cable, use 
the auxiliary adapter cable (6-pin to 7-pin adapter)
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3.5.3 Communications installation
The sampler can be connected to a PC or Mod bus device for data 
transfer or programming.

Prerequisites:

• Serial cable (Figure 23). See Accessories on page 94 for 
ordering information.

Installation procedure:

1. Connect one end of the cable to the PC or Mod bus device.

2. Connect the other end of the cable to the controller. The pin 
assignments for the serial cable are detailed in Table 1.

.

Figure 22 Splitter

Figure 23 Serial connector cable

Table 1 Serial cable reference

7-pin connector assignment letter Signal description DB-9 pin assignment number

B Signal ground 5

D RCD 3

F TXD 2

G Earth ground —
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Section 4 Sampler operation

4.1 Power on and power off
Important Note: The AC power supply will become overheated if 
the sampler pump is operated continuously. Refer to 3.5.1 AC 
power installation on page 38 to determine the time interval that 
must be allowed between sample cycles to prevent damage to the 
AC power supply and/or to prevent a burn hazard.

Power on: press POWER (Figure 24). The LED will blink.

Power off: press POWER and select YES. The LED will stay off.

4.2 Controller overview

4.2.1 Keypad description
The keypad and description is detailed in Figure 24.

Figure 24 SD900 keypad
1 POWER: press to turn controller on or off 7 BACK: cancel or return to previous screen

2 VOLUME CALIBRATION: enter volume calibration menu 8 ARROW KEYS: moves cursor or scrolls through values

3 STOP: stops the pump or distributor if running 9 STATUS: displays current status of the sample program

4 LED: blinks when controller is powered on 10 RUN/HALT PROGRAM: starts or stops a sample program

5 MENU: displays the main menu 11 MANUAL OPERATION: manual operation of pump or 
distributor6 ENTER: selects the highlighted or entered value
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4.2.2 Navigation 
Use the controller to access all sampler operations. Use the 
ARROW keys, ENTER key and BACK key to move from one screen 
to another. An arrow on the display indicates that more screens are 
available (Figure 25).

Example: 

1. Press the MAIN MENU key. 

2. Press the DOWN ARROW key to highlight diagnostics. 
Press ENTER. The diagnostics menu will be shown.

3. Note the down arrow on the bottom of the display (Figure 25). 
Press the down arrow until additional options are shown.

4. Press the BACK key or MAIN MENU key to return to the 
main menu.

4.2.3 Parameter selection
Parameter selection is made in one of two ways (Figure 26):

• Selection from a list

• Enter a value using the arrow keys

Figure 25 Screen navigation
1 Left arrow 3 Up arrow

2 Right arrow 4 Down arrow

Figure 26 Parameter selection
1 Select item from list 2 Enter value with arrows 3 Acceptable range
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4.3 Main menu overview
The SD900 sampler main menu contains four options for sampler 
operation, monitoring or data management. Each option is detailed 
in Table 2.

4.4 Sampler programs
Create sampler programs to operate the sampler automatically. 
Once programmed, install the sampler at the sampling site. Return 
to collect the samples at regular intervals or when the sampling 
program is complete. Sampler programs can be stored for later 
recall (4.4.6 on page 49).

Table 2 SD900 sampler menu overview

Menu option Description

Program setup Create, review, or set up a sampling program

Modify all Create or edit a sampling program

Modify selected Edit a portion of a sampling program

Review Review a sampling program

Presets Enter or select up to three program templates

Restore defaults Restore the program default selections

Status Display the status of the current program

Diagnostics Review and manage data or test the operation of components

Event log Display or delete the event log

Sample history Review the sampling history

SDI-12 Display the number of communications between the SD900 and a connected sonde.

Thermal diag
Display the thermal control unit parameters
Note: Only available on the all weather refrigerated sampler.

Distrib diag
Test the ability of the distributor to detect each of the 24 bottle positions
Note: Only active when the sample program is configured for more than 1 bottle.

Keypad diag Test the operation of each key

LCD diag Test the operation of the LCD display screen

Liquid sensor diag Display calibration data for the liquid sensor

System setup Change controller settings or calibrate the liquid sensor

Time/date setup Set the time (24 hour) and date

Communication Set the baud rate (19200, 38400, 57600 or 115200) and protocol (Modbus RTU or ASCII) for the 
serial port 

SDI-12 Configure the operation of the SDI-12 sonde. (Only appears if a sonde is detected.)

Setup base Specify whether the all weather refrigerated, refrigerated or portable base is used.

Language Select one of the available languages

Liq sensor cal Calibrate the liquid sensor

Pump duty cycle Change the duty cycle of the pump

Thermal setup
Set the thermal setpoint or perform thermal calibration
Note: Only available on the all weather refrigerated sampler.

Set contrast Adjust the contrast of the LCD display screen

Password setup Create or disable a password

Tubing life Enable optional alarm to indicate when pump tubing needs to be changed
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4.4.1 Sampler program overview
Table 3 outlines the menu for creating a basic sampling program.

Table 3 Basic program setup

Menu option Description

Bottles Enter bottle information.

Bottle quantity Select the number of bottles in the sampler (1, 2, 4, 8 or 24).

Bottle volume Enter the volume capacity of each bottle in milliliters or gallons (0.5–99.8 gal or 50–65000 mL).

Intake tubing Enter intake tubing information.

Tubing length Enter the length of the intake tube from the strainer to the liquid sensor (3–99 ft or 
100–3000 cm). An accurate length is necessary to obtain accurate sample volumes.

Intake tube type Select the size and type of tubing (¼ in. vinyl, 3/8 in. vinyl or 3/8 in. teflon)

Program delay Delay starting the sampling program until specified time and day or until specified number of 
counts is reached.

Enable/disable Select enable to use a program delay or disable to omit it.

Date and time If enabled, enter the date and time when the program will start (24 hour format).

Counts If enabled, enter the counts from the flow meter when the program will start (1–9999 counts). If 
counts is selected and the sample pacing is later set to time, the program delay will be disabled.

Sample pacing/collection Specify whether to collect samples at regular time intervals or regular flow volume.

Time based Collect samples at regular time intervals.

Pacing interval Enter the time interval, in hours and minutes (0:01–999:00).

Take first sample Select whether the program will start immediately or after the first time interval has passed.

Flow based Collect samples at a specified flow volume (requires external flow meter).

Take sample every Enter the flow interval that must expire between sample cycles, in counts (1–9999 counts).

Override time Select enable to force a sample to be collected if the flow volume is unusually low.

Time If enabled, enter the maximum time between samples (0:01–999:00). Timer is reset each time a 
sample is collected based on flow counts.

Take first sample Select whether the program will start immediately or after the first flow interval has passed.

Sample distribution For multiple bottle sampling, specify how the samples are delivered to the bottles.

Deliver samples to all Select whether each sample will be delivered to all bottles or not.

Yes Each sample will be delivered to all bottles.

End after last Program will stop after the last sample has been collected. Enter number of samples (1–999).

Continuous Sampler will continue collecting samples until stopped manually.

No Samples will be delivered to a subset of bottles (see Figure 27 on page 48).

Samples/bottle Enter the number of samples to be collected in each bottle (1–999). 

Bottles/sample Enter the number of bottles that will contain the same sample.

Liquid sensor Enable/disabled. If disabled, the sample volume must be calibrated by time.

Sample volume Enter the volume to be collected per sample. If bottles/sample mode is selected, each bottle 
receives a full sample volume (100–10,000 mL).

Intake rinses Enter the number of times the intake tube will be rinsed before each sample is collected (0–3).

Sample retries Enter the number of sample retries to perform when a failure occurs (0–3).

Site ID Enter a name for the sampling location (enter up to 12 characters). The site ID is used as the 
preset name if the program is saved.

Advanced sampling Access the advanced sampling menu.

Done Finished creating basic sampling program. Prompts user to start or cancel the program.
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4.4.2 Create a sampler program
Create a sampler program to set up the sampler for automatic 
sampling routines.

Procedure:

1. Select PROGRAM SETUP from the main menu.

2. Select MODIFY ALL. The first parameter, bottle quantity, will be 
shown.

3. Select the number of bottles in the sampler. The next 
parameter, bottle volume, will be shown.

4. Enter the volume of the individual bottle(s). Use the LEFT AND 
RIGHT ARROW keys to move the cursor left or right. Use the UP 
AND DOWN ARROW keys to change the value. Change the 
units if necessary (gal or mL) with the arrow keys.

5. Continue to select or enter values for each parameter until 
complete. Refer to Table 3 on page 46 for a complete list of all 
available options for a basic sample program.

4.4.2.1 Tips and techniques
Refer to Table 4 and Figure 27 for help with sample programming.

Table 4 Tips and techniques for the basic sampling program

Parameter Tips and techniques

Bottle quantity
When 1 bottle is selected, the full bottle shut-off device is enabled and the distributor 
is disabled. When more than 1 bottle is selected, the distributor diagnostic 
is enabled.

Intake tubing The sampler uses the intake tubing information to determine sample volume. If the 
intake tubing information is not accurate, the sample volume will not be accurate.

Program delay If the program delay is set to counts and sample pacing is set to time, the program 
delay will be disabled.

Sample pacing—flow Each time a sample is collected based on flow counts, the override timer is reset.

Sample distribution

If the bottle quantity is 1, the sample distribution option will not be available.

See Figure 27 for a description of samples per bottle vs. bottles per sample.

Bottles per sample—use bottles per sample when the sample volume is larger than 
one bottle can hold.

Samples per bottle—the distributor arm will not advance to the next bottle until the 
specified number of samples has been delivered to the current bottle.

Liquid sensor If the liquid sensor is disabled, the sample volume must be calibrated manually.

Sample volume
The sample volume must be entered as mL (1 gal = 3785.4 mL). Make sure that 
the sample volume does not exceed the bottle volume. Sample volumes are 
rounded to the nearest 10 mL.
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4.4.3 Modify a program
Use the modify selected option to change an individual parameter 
for the currently loaded program.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED.

2. The selected parameters are grouped within the following 
subheadings. Select one of the available subheadings using 
the up and down arrow keys.

• Bottles—quantity and volume

• Intake tubing—length and type

• Program delay

• Sample pacing/collection—time or flow based

• Sample distribution—for multiple bottle sampling

• Liquid sensor—enable/disable

• Sample volume—enter volume

• Intake rinses—enter number

• Sample retries—enter number

• Site ID—enter ID

• Advanced sampling

3. Change the parameter as shown in section 4.2.3 on page 44.

4.4.4 Review a program
Use the review option to view the selected parameters without 
making any changes to the program.

Procedure:

1. Select PROGRAM SETUP>REVIEW from the main menu.

2. Press ENTER to view each entry.

Figure 27 Two samples per bottle (left) vs. two bottles per sample (right)
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4.4.5 Restore default settings
Use the restore option to set all program parameters to the 
default settings.

Procedure:

1. Select PROGRAM SETUP>RESTORE from the main menu. 

2. Select YES to restore the factory default settings.

4.4.6 Store programs as presets
Use the presets option to store up to three sampler programs for 
later use. If any changes are made to a preset program after it is 
loaded, the program must be stored again to save the changes.

Procedure:

1. Select PROGRAM SETUP>PRESETS from the main menu.

2. The three available presets are displayed as P1, P2 and P3. 
Select one of the presets.

Note: If a program is already stored, the site ID for that program will 
appear to the right of the preset number. If no preset program has 
been stored, the preset field will be empty.

3. Select STORE CURRENT to store the current program as 
a preset.

4.4.6.1 Load a stored program
Use the load program option to use a preset program as the 
current program.

Procedure:

1. Select PROGRAM SETUP>PRESETS from the main menu.

2. Select one of the presets (P1, P2 or P3).

3. Select LOAD PROGRAM to load the selected preset as the 
current program. The selected preset program will be loaded 
and the display will return to the main menu. The program can 
be modified or used as is.

If a preset program is loaded and then modified, the program 
must be stored again (store current) to save the changes.
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4.5 Start or stop a program
Use the RUN/HALT PROGRAM key to start or stop a program.

Procedure:

1. Press RUN/HALT PROGRAM to run, halt, resume or end a 
sampler program.

2. Select one of the available options:

• Start: starts the currently loaded program. The status 
changes to running.

• Halt: stops the program temporarily. The status changes 
to halted.

• Resume: if halted, the program resumes from the point at 
which it was halted. The status changes to running.

• Start over: if halted, the program starts from the beginning. 
The status changes to running.

• End program: ends the currently running program. The 
program status changes to complete.

Note: A program must be stopped before the program setup or system 
setup menus can be modified.

4.6 Manual operation
Use manual operation to collect a grab sample, move the distributor 
arm or operate the pump.

4.6.1 Collect grab samples
Grab samples can be collected to verify sample volume or to collect 
samples without running a sampling program.

Procedure:

1. Press the MANUAL OPERATION key.

2. Select GRAB SAMPLE.

3. Place the intake tube into the sample water. Remove the outlet 
pump tube from the fitting on the sampler and place the tube 
into a sample container. 

4. Enter the volume to be collected and press ENTER.

Note: The grab sample volume can only be modified if the liquid 
sensor is enabled. if the liquid sensor is disabled, the grab sample 
volume will reflect the volume defined using timed calibration.

5. The pump will purge the intake tube and then collect the 
specified volume of sample. The pump will then purge the 
intake tube. 

To stop the pump at any time during the sample cycle, press 
the STOP key.
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4.6.2 Move the distributor arm
When configured for multiple bottles, the distributor arm can be 
moved manually to distribute a grab sample to a specific bottle.

Procedure:

1. Press the MANUAL OPERATION key.

2. Select MOVE DISTRIB.

3. The current bottle number will be displayed. Enter the bottle 
number over which to position the distributor arm. 
Press ENTER. 

4. The distributor arm will move to the selected bottle. To stop the 
distributor arm at any time, press the STOP key.

4.6.3 Start or stop the pump
The pump can be operated outside of a sampling program to collect 
a sample or purge the intake tubing.

Procedure:

1. Press the MANUAL OPERATION key.

2. Select OPERATE PUMP.

3. Select the direction to run the pump:

• Run forward: pump operates in the forward direction to 
collect a sample and deposit into a sample container.

• Run backward: pump operates in the reverse direction to 
purge the intake line.

4. The screen will display pumping if the forward direction was 
selected or purging if the reverse direction was selected.

5. The pump will operate until the STOP key is pressed.

4.7 View data
Data can be viewed from one of the status screens or from the 
diagnostics menu.

4.7.1 Status screen
The Status screen can be accessed by pressing the STATUS key or 
by selecting STATUS from the main menu.

The status menu will be shown if the main and stormwater 
programs run simultaneously. The status of either main program or 
the stormwater program can be viewed by selecting MAIN or 
STORM from the status menu. 
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In addition, if a sonde is detected, current measurements can be 
selected and viewed by the user.

4.7.2 Status for main program
The status screen for the main program gives information about the 
program depending on the status of the main program. The status 
information depends on whether the program is in the ready to 
start, running/halted or complete mode.

4.7.2.1 Ready to start 
The status reads READY when a program is ready to start and also 
displays the power supply voltage and the current time.

4.7.2.2 Running/halted
The status reads RUNNING or HALTED when a program is currently 
running or has been halted by the user. Use the RIGHT ARROW key 
to access information about the program currently running. 

The information displayed includes:

• Power supply voltage

• Inhibit mode (none, setpoint trigger, program delay, user 
start, storm trigger, full bottle, setpoint delay)

• Sample summary (number of samples tried, missed and 
remaining)

• Next sample information (sample number, bottle number of 
next sample)

• Time before next sample

• Program start time

4.7.2.3 Complete
The status reads COMPLETE when a program ends after all sample 
cycles have been completed or when ended by the user. Use the 
RIGHT ARROW key to access information about the program that 
just ended. The display includes:

• Power supply voltage

• Program end time

• Sample summary (number of samples tried and missed)
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4.7.3 Status for stormwater program
The status screen shows information about the stormwater 
program similar to that shown for the main program (Ready, 
Running, Halted or Complete).

Use the RIGHT ARROW key to access additional information about 
the program.

4.7.3.1 Status Of SDI-12 Measurements
If a sonde is detected on the SDI-12 interface and the sonde 
provides measurement data, the user can view the current status of 
these measurements using the 'STATUS' hard key or by selecting 
STATUS in the main menu.

The measurement status screen displays current measurement of 
each channel on the sonde including the measurement name and 
unit assigned to each specific channel. The measurements will be 
updated based on the user-defined scan interval (see SDI-12 
configuration on page 60). Navigation arrows on the screen will 
indicate whether additional channel information is available. 
CH0..CHX indicates the current position within the available 
channels.

4.7.4 Sample history
Sample history displays the sample number, bottle number, result 
and time/date for each sample. The following results can be shown:

• Success—the sample was drawn successfully

• Bottle full—the full bottle shut-off was activated

• Rinse error—an error occurred during the rinse cycle

• User abort—a user pressed the STOP key to end the 
sample cycle

• Arm faulty—the distributor arm did not move correctly

• Pump fault—a fault occurred when the pump was operating

• Purge fail—an error occurred during the purge cycle

• Sample time out—liquid not detected within the timeout period

• Power fail—a power failure occurred during sampling

If a program is running or has been halted, the sample history is 
displayed for the currently running sample program. If the program 
has been completed, the sample history is displayed for the most 
recently completed sampling program. The sample history is 
automatically erased when a new program is started.

Procedure:

1. Select DIAGNOSTICS>SAMPLE HISTORY from the main menu 
to view the sample history.
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2. The sample history will list the sample numbers, bottle numbers 
and brief result for each sample. Select a sample from the list 
and press ENTER to view complete details.

3. The complete details for the selected sample will be shown.

4.7.5 Event log
The event log records information on the following events:

• Power on—power was connected to the controller 

• Power fail—power was intentionally or unintentionally 
disconnected from the controller without first turning power off

• Firmware update—a new version of firmware was installed

• Pump fault—a fault occurred when the pump was operating

• Arm faulty—the distributor arm did not move correctly

• Low memory battery—the internal battery should be replaced

• User on—a user turned the power on using the power key

• User off—a user turned the power off using the power key

• Program start—the sample program was started

• Program resume—a program was resumed from the halt state

• Program halt—a program was halted

• Program complete—a program was completed

• Grab sample—a grab sample was taken

• Change tube—the maximum pump cycle counts have expired

• Cooling fail—the temperature of the thermal unit has been 
above the setpoint continuously for more than 30 minutes

• Heating fail—the temperature of the thermal unit has been 
below the setpoint continuously for more than 30 minutes

• Thermal error clear—a Cooling Fail or Heating Fail error has 
been corrected

• SDI-12 timeout:—indicates a communication error on the SDI-12 
interface

• High setpoint on— Indicates that a user defined high setpoint is 
activated, the measurement channel of interest, and the current 
measurement value.

• High setpoint off— Indicates that a user defined high setpoint is 
cleared, the measurement channel of interest, and the current 
measurement value.

• Low setpoint on— Indicates when a user defined low setpoint is 
activated, the measurement channel of interest, and the current 
measurement value.

• Low setpoint off— Indicates when a user defined low setpoint is 
cleared, the measurement channel of interest, and the current 
measurement value.
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4.7.5.1 View the event log
View the event log to see details about the events that have 
been recorded.

Procedure:

1. Select DIAGNOSTICS>EVENT LOG from the main menu to view 
the event log.

2. Select DISPLAY.

3. The event log will list the date and event. Select an event from 
the list and press ENTER to see complete details.

The top bar will show the event number and total number of 
events in the event log. For example, 01/80 will be displayed for 
event number 1 and a total number of 80 events.

4. The time/date, event description and any additional data for the 
selected event will be displayed.

4.7.5.2 Erase the event log
Erase the event log after event details have been reviewed to 
reduce the number of entries that are shown.

Procedure:

1. Select DIAGNOSTICS>EVENT LOG from the main menu to erase 
the event log.

2. Select ERASE.

3. Select YES to confirm the deletion.

4.8 Volume calibration
Samples can be collected with the liquid sensor enabled 
(recommended) or disabled. When the liquid sensor is enabled, the 
volume calibration is optional. When the liquid sensor is disabled, 
the volume for samples, rinses and stormwater must be calibrated 
manually.

When the liquid sensor is used for volume calibration, the sensor is 
adjusted to accurately measure all programmed volumes. When 
the sensor is disabled and the volume is calibrated by time, all 
programmed sample volumes must be calibrated individually.

Verify calibrations by measuring the volume from a grab sample 
(section 4.8.3 on page 58). If calibration using the liquid sensor 
does not give accurate volumes, the sensor can be calibrated 
(section 4.9.1 on page 59).

For typical applications, tap water can be used for volume 
calibration. If the sample composition is significantly different from 
typical water samples, calibrate the sampler using the liquid to 
be collected.

Calibration cannot occur while a sample program is running. All 
programs must be ended before calibration.
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4.8.1 Volume calibration using the liquid sensor
Use the volume calibration with the liquid sensor enabled to adjust 
sample volumes slightly.

Procedure:

1. Make sure the liquid sensor is enabled by selecting PROGRAM 
SETUP>MODIFY SELECTED>LIQUID SENSOR>ENABLE.

2. Press VOLUME CALIBRATION and select CALIBRATION.

3. Place the tubing inside the sampler cabinet that leads to the 
sample bottle(s) into a graduated cylinder. Place the intake 
tube into the sample source or tap water.

Note: Use the sample source for best accuracy.

4. Select START. 

5. The pump will purge the intake tube and then collect the 
sample volume that is specified in the sampling program. The 
pump will then purge the intake tube.

To halt the calibration at any time, press the STOP key.

6. When the sample has been collected, select DONE. Compare 
the volume collected in the graduated cylinder with the sample 
volume that is entered in the program setup menu. 

Select REPEAT to repeat the volume collection if necessary.

7. If the volume that was collected is different from the sample 
volume in the current program, enter the volume that was 
actually collected. Press ENTER. The sensor is then adjusted to 
accurately measure all programmed volumes.

To verify sample volume, collect a grab sample (section 4.8.3 
on page 58).

8. Select START to start the sampling program or CANCEL to exit 
the volume calibration menu.

4.8.1.1 Reset the calibration
Use the reset cal option to restore the volume calibration to the 
default factory settings.

Procedure:

1. Make sure the liquid sensor is enabled by selecting PROGRAM 
SETUP>MODIFY SELECTED>LIQUID SENSOR>ENABLE.

2. To undo the calibration, press VOLUME CALIBRATION and 
select RESET CAL.

3. The calibration will be reset to the default calibration and the 
message “value has been reset to 0” will be shown.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 265 of 1659



57

Sampler operation

4.8.2 Volume calibration based on time
When the liquid sensor is disabled, the main sample volume, the 
first flush storm volume (if storm water is enabled), and the rinse (if 
rinses are > 1) must be calibrated manually. 

The sample volume is calibrated for the volume specified in the 
current program. If the sample volume is changed in the program, 
the sample volume must be recalibrated for the new volume.

Procedure:

1. Make sure the liquid sensor is disabled by selecting PROGRAM 
SETUP>MODIFY SELECTED>LIQUID SENSOR>DISABLE.

2. Press VOLUME CALIBRATION. Select one of the displayed 
volumes to calibrate if more than one is listed.

3. If calibrating a sample volume, remove the outlet pump tube 
from the fitting on the sampler and place the tube into a 
graduated cylinder. Place the intake tube into the sample 
source or tap water.

4. Select START. The pump will purge the intake tube and then 
begin to collect a sample.

5. Stop the pump at the selected volume or rinse location:

• Sample volume: observe the volume in the graduated 
cylinder and press the STOP key when the volume 
specified in the main program is collected. 

• Rinse: observe the liquid as it travels up the intake tube 
and press the STOP key when the liquid reaches the liquid 
detector.

• Storm volume: observe the volume in the graduated 
cylinder and press the STOP key when the volume 
specified in the stormwater program is collected.

6. If the pump was stopped at the correct volume, select DONE. To 
repeat the calibration select REPEAT.

7. Select another volume to calibrate or select DONE.

Note: All volumes must be calibrated before exiting the volume 
calibration menu.

8. When finished, connect the outlet pump tube to the tube fitting 
on the sampler.

9. Select START to start the sampling program or CANCEL to exit.
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4.8.3 Verify sample volume
To check the sample size after calibration use the Manual 
Operation key to take a grab sample. Do not go back into 
calibration to check the volume since the volume compensation is 
reset to zero at the start of a calibration.

Procedure:

1. Press the MANUAL OPERATION key. Select GRAB SAMPLE.

2. Remove the outlet pump tube from the fitting on the sampler 
and place the tube into a graduated cylinder. Place the intake 
tube into the sample source or tap water. 

3. If the liquid sensor is enabled, enter the volume that needs to 
be verified. If the liquid sensor is disabled, enter the volume 
specified in the program.

4. Press ENTER. The pump cycle will start (purge-sample-purge).

5. Compare the volume that was collected in the graduated 
cylinder to the volume specified in step 3. If the volume is 
acceptable, the sampler is calibrated correctly. If the volume is 
incorrect, repeat the volume calibration.

4.9 Controller settings
Use the system setup menu to change the following parameters:

• Date and time

• Communication

• Sampler base

• Language (only English is currently available)

• Liquid sensor calibration

• Thermal settings (AWRS only)

• Display contrast

• Password

• Pump tube replacement reminder

• SDI-12 (optional)

Procedure:

1. Select SYSTEM SETUP from the main menu.

2. Select one of the available parameters, for example time/date 
setup. Refer to Table 2 on page 45 for an overview of the 
system setup menu.

3. Make selections or change values with the arrow keys. Use the 
LEFT AND RIGHT ARROW keys to move the cursor left or right. 
Use the UP AND DOWN ARROW keys to change the value. 

4. Select another parameter from the system setup menu, or 
press BACK to return to the main menu.
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4.9.1 Liquid sensor calibration
The accuracy of the liquid sensor can vary with the type of liquid 
that is being sampled. For example, the volume of a highly turbid 
sample may not be as accurate as that of clear water. In some 
applications, the liquid sensor may be calibrated using the source 
liquid to improve detector performance.

Procedure:

1. Make sure the liquid sensor is enabled by selecting PROGRAM 
SETUP>MODIFY SELECTED>LIQUID SENSOR>ENABLE.

2. Select SYSTEM SETUP>LIQ SENSOR CAL from the main menu.

3. Select PERFORM CAL.

4. Place the intake tube into the sample source or tap water (if tap 
water is representative of the type of samples to be collected).

Note: Use the sample source for best accuracy.

5. Select START. The pump will operate in reverse to purge the 
intake tube.

6. The pump will then operate in the forward direction. Observe 
the sample flow in the intake tube to verify that it passes the 
liquid sensor. When the sample passes through the liquid 
sensor and no bubbles are present, press the STOP key. 

7. The liquid sensor calibration is complete after the intake tube is 
automatically purged. Select DONE to exit the liquid sensor 
menu or REPEAT to repeat the calibration.

Note: To restore the default calibration for the liquid sensor, select 
SYSTEM SETUP>LIQ SENSOR CAL>RESTORE DEFAULT from the 
main menu.

4.9.2 Set the thermal setpoint (AWRS only)
The setpoint is the temperature that will be maintained inside the 
refrigerated compartment. The EPA recommends that the samples 
be stored at 4 °C, which is the default setpoint.

Procedure:

1. Select SYSTEM SETUP>THERMAL SETUP from the main menu.

2. Select SETPOINT.

3. Enter the setpoint in °C and press ENTER. The setpoint can be 
a value between 2 and 10 °C.

4.9.3 Set password
A password can be enabled to restrict access to the program setup 
and system setup menus.

Procedure:

1. Select SYSTEM SETUP>PASSWORD SETUP from the main 
menu.

2. Select ENABLE to activate a password.
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3. Select YES to set a new password or NO to activate the existing 
password.

4. If yes was selected, enter the old password and press ENTER. If 
changing the password for the first time, enter 900900 as the 
old password.

5. Enter a new password and press ENTER. The new password 
will be required to access the menus for program setup and 
system setup.

4.9.4 SDI-12 configuration
Important Note: When connecting a Hydrolab DS5 or MS5 to a 
mains powered SD900, measurement errors may occur in the 
MS/DS 5 due to electrical transients caused by sources such as 
lightning or large electrical motors. This can result in unexpected 
sample acquisition or a missed sample when the controller is 
programmed for setpoint sampling based on sonde measurements. 
Use a power line filter or connect the controller to a different branch 
circuit to reduce the chance of transients.

The optional SDI-12 interface can connect to devices such as the 
Hydrolab MS5 and DS5 to collect water quality measurement data 
for use as triggers in setpoint sampling applications. Use cable 
8762400 (50 ft.) or cable 8762500 (100 ft.) to connect a sonde to 
the SD900. Refer to Figure 28.

The SD900 can retrieve up to 9 measurements from one SDI-12 
sensor. The address assigned to the SDI-12 device is automatically 
determined by the SD900. The SD900 provides power to the 
SDI-12 device. A separate sonde power source is necessary only 
when data logging by the sonde is required.

Figure 28 Sonde connection
1 Sonde 4 SDI-12  connector

2 Sonde bulkhead connector 5 50 or 100 ft. cable

3 6-pin cable connector
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The SDI-12 interface is enabled only if a device is connected and if 
it is detected on the external SDI-12 connector. Scanning for a 
sonde occurs automatically. If a sonde is detected, a selection for 
configuring the SDI-12 interface is placed in the System Setup 
menu. Choose Menu> System Setup and scroll to the bottom of 
the list:

The SDI-12 option is displayed.

The SDI-12 setup menu is used to obtain details about the 
connected sonde, configure the parameter type and unit, and set 
how often the SDI-12 device is scanned for new measurement 
data.

DISPLAY SONDE: Displays specific information regarding the 
attached SDI-12 device including the device Vendor Name, the 
device Model Name, the current SDI-12 address assigned to the 
device, the SDI-12 protocol version implemented on the device, the 
number of measurements available, and the warm-up time. 

CFG PARAMETERS: allows the user to define a readable 
measurement type and unit to the generic measurement channels 
returned by the SDI-12 device. Each channel is displayed with a 
generic reference indicator according to the order defined in the 
SDI-12 device. In addition, the user can assign a label such as 
'temperature' and a unit such as ‘celsius’ to each measurement 
channel. Assignment of a specific measurement and unit to a 
SDI-12 channel makes the channel easier to identify when defining 
a setpoint sampling algorithm or viewing measurement status. The 
following measurements are supported by the SD900:

Figure 29 Measurements supported by SD900

Measurement Unit Resolution1

Ammonia (NH3) mg/L-N 2

Ammonium (NH4+) mg/L-N 4

mV 4

Chloride (CL-) mg/L 4

mV 4

Chlorophyll ug/l 2

Volts 2

Conductivity mS/cm 3

uS/cm 3

DO mg/L 2

%sat 2

Ext. Sonde Pwr Volts 4

% 4

HOCl ppm 4

Volts 4

Int. Sonde Pwr Volts 4

% 4

Level meter 3
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The SD900 directly supports the Hydrolab MS5 and DS5 by 
automatically detecting the measurement type and unit for each of 
the SDI-12 parameters. By default in Hydrolab sondes, the SDI-12 
interface is not enabled. To configure a Hydrolab sonde for the 
SDI-12 interface, refer to Appendix B SDI-12 Configuration for a 
Hydrolab Sonde on page 103.

Note: Hydrolab firmware v5.43 or later must be installed in the Hydrolab 
sonde for auto configuration.

The SCAN INTERVAL is a user supplied parameter that defines the 
periodic interval rate at which the SD900 refreshes measurement 
data supplied from the sonde. Shorter intervals allow the SD900 to 
be more responsive in setpoint sampling applications, but decrease 
battery life.

ft 3

psi 3

NH3+NH4 mg/L-N 4

Nitrate (NO3-) mg/L-N 2

mV 2

ORP mV 0

PAR uE/S/n2 4

pH pH unit 2

Phycocyanin cells/mL 2

mV 2

Phycoerythrin cells/mL 2

mV 2

raw TDG mV 4

ref PAR uE/S/n2 4

Resistivity kOhm/cm 3

Rhodamine ppb 2

Volts 2

Salinity ppt 4

Total Dissolved Solids g/L 2

Temperature C 2

F 2

K 2

Total Dissolved Gas mmHG 4

psi 4

Transmission % 4

volts 4

%660nm 4

v660nm 4

Turbidity NTU 1

volts 1

1 Indicates the number of digits shown to the right of the decimal point on the SD900 display.

Figure 29 Measurements supported by SD900 (continued)

Measurement Unit Resolution1
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4.9.5 Tubing life indicator
The tubing life option can be used to set a reminder to replace the 
pump tubing. The user defines a maximum number of pump cycles 
after which a message will be shown to replace the pump tubing. 
After replacing the tubing, the current number of cycles must be 
reset for the new tubing. 

4.9.5.1 Enable the tubing life indicator
Enable the tubing life indicator to set a reminder for when the pump 
tubing should be replaced. 

Procedure:

1. Select SYSTEM SETUP>TUBING LIFE from the main menu to 
access the tubing life option.

2. Select ENABLE to activate the tubing life indicator. 

4.9.5.2 Tubing life status
Use the status option to see how many pump cycles have 
been completed.

Procedure:

1. If the tubing life option is not enabled, select 
SYSTEM SETUP>TUBING LIFE>ENABLE>STATUS. If the tubing 
life option is enabled, select 
SYSTEM SETUP>TUBING LIFE>STATUS.

2. The current number of cycle counts on the pump since the 
tubing life indicator was reset and the cycle limit set by the user 
are both shown. Press ENTER or BACK to return to the system 
setup menu.

4.9.5.3 Tubing life cycle limit
Use the cycle limit option to set the number of pump cycles when 
the change tube reminder will be shown.

Procedure:

1. If the tubing life option is not enabled, select 
SYSTEM SETUP>TUBING LIFE>ENABLE>CYCLE LIMIT. If the 
tubing life option is enabled, select 
SYSTEM SETUP>TUBING LIFE>CYCLE LIMIT.

2. Change the cycle limit to the number of pump cycles after 
which the pump tubing should be replaced. After setting the 
limit, press ENTER to view the current status and verify the 
cycle limit.

3. When the number of actual cycle counts equals the cycle limit 
set by the user, the “change tube” message will be shown when 
a key is pressed and an entry will be placed in the event log.
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4.9.5.4 Reset tubing cycles
When the “change tube” message is shown, replace the pump 
tubing and then reset the pump cycles. 

Procedure:

1. If the tubing life option is not enabled, select 
SYSTEM SETUP>TUBING LIFE>ENABLE>RESET CYCLES. If the 
tubing life option is enabled, select 
SYSTEM SETUP>TUBING LIFE>RESET CYCLES.

2. Select YES to reset the pump cycle count to 0. Press ENTER to 
view the status screen to verify that the cycle count is set to 0.

Note: It is important to reset the pump cycles so that the change tube 
message will be shown at the correct time for the new tube.

4.9.6 Pump duty cycle
The pump runs at a default duty cycle of 100%. The pump can be 
configured to run at a duty cycle of less than 100%.

To set the pump duty cycle:

Select SYSTEM SETUP>PUMP DUTY CYCLE from the Main 
Menu.

Enter a number between 75 and 100 and press ENTER. 
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5.1 Advanced sampling overview
Use the advanced sampling menu for the following operations:

• Send a 12 VDC output signal to start a second sampler, 
activate a relay or for communications

• Set the sampler to start and stop from an external signal

• Set multiple start and stop times 

• Set variable time intervals

• Collect first flush samples from stormwater

• Define a setpoint sampling algorithm.

• Configure the sampler with timed bottle sets.

5.2 Advanced sampling menu
Table 5 outlines the menu for the advanced sampling operations.

Table 5 SD900 advanced sampling menu

Menu option Description

Program complete O/P Send a signal at the completion of a sampling program. The signal can be used to start a second 
sampler or activate a relay. 

Setpoint sample Start and stop the sampler from either an external trigger on the auxiliary interface or a 
measurement supplied on the SDI-12 interface.

Special output Send a signal to a connected device.

Each sample Send signal at the completion of each sample cycle.

Sample pumping Send signal during the sample intake.

Rinse to purge Send signal during the entire sample cycle, including all purge and rinse cycles.

Start/stop times Start and stop a program at user specified dates and times.

Program start/stop Set up to 12 start and stop times for any one program.

Stormwater Collect first flush samples at timed intervals. Can be initiated by external device.

Immediate Start program immediately.

External Start program from an external device.

Variable intervals Sample at variable time or flow intervals.

Timed Bottle Set the sample collection to timed bottle.

Timed bottle samples Set the number of samples to be collected to a timed bottle set.

24 hr format Set the timed bottle trigger time in 24 hour format.

Duration Set the timed bottle trigger in duration of hour and minutes

Continuous Sampler will continue collecting samples in timed bottle sets until stopped manually

End after last
The controller stops sampling when the last sample is collected in the last bottle of last timed 
bottle set.

Done Exit the advanced sampling menu.
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5.3 Advanced sampling instructions
To access the advanced sampling menu, select PROGRAM 
SETUP>MODIFY SELECTED>ADV SAMPLING from the main menu.

5.3.1 Send output signal at program completion
A 12 VDC signal can be sent through pin F of the auxiliary 
connector at the completion of a sampling program or when the full 
bottle shut-off is activated. The signal remains on for 61 seconds.

To enable the ability to transfer sample history to an external Sigma 
950 flow meter, program complete must be disabled to enable the 
bottle number output. In addition, the special output must be 
enabled and configured to assert after the sample cycle is 
complete.

The output signal can be used for the following purposes:

• Start another sampler. Cascading samplers require a 
cascading cable (Cat. No. 8757300). The slave sampler must 
enable setpoint sampling and start on external trigger.

• Activate a relay or other device when the program is complete.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select PGM COMPLT O/P>ENABLE. 

3. The message “Bottle number output disabled on pin F” will be 
shown. The bottle number output to send sample history to a 
Sigma 950 flow meter will be disabled.

4. Select BACK or ENTER to activate the output signal.

5.3.2 Send output signal with sample cycle (special output)
The special output option sends a 12 VDC signal through pin E of 
the auxiliary connector during or after a sample cycle. Two 
configurations are required to transfer sample history to an external 
flowmeter:

• First, the program complete output needs to be disabled to 
enable the bottle number output. The bottle number output 
transmits whether the sample was taken successfully or not 
and what bottle the sample was deposited in. 

• Second, the special output needs to be enabled and 
configured to assert "After Each Sample".

The sample history will be transferred to the external Sigma 950.

There are three possible configurations:

• After each sample—four second pulse at the end of each 
sample cycle. This option is used to signal an external device 
that a sample cycle is complete. 
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• During sample intake—during the sample intake portion of the 
cycle only, ignoring all purges and rinse cycles.

• During entire cycle—during the entire sample cycle including all 
purge and rinse cycles.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select SPECIAL OUTPUT>ENABLE.

3. Select one of the output options:

• AFTER CYCLE—at the completion of each sample cycle.

• SAMPLE PUMPING—during sample intake only.

• ENTIRE CYCLE—during entire sample cycle.

5.3.3 Operate from external signal (setpoint sample)
The setpoint sample option starts and stops the sampler after 
receiving a signal from an external device such as a flow meter. 
The current status indicates when the sample program is being 
inhibited by an external device.

Note: Setpoint and stormwater sampling cannot be enabled at the 
same time.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select SETPT SAMPLE>SETPT TRIGGER>EXT TRIGGER 
>ENABLE.

3. Select SETPT SAMPLE>SETPT CONTROL and select one of 
the setpoint options:

• START ON SETPT—starts a sample program when the 
signal is received, ignoring all future transitions, and 
continues until the program is complete.

• START/STOP—starts a sample program when the signal is 
active and stops the program when the signal is no longer 
active.

Note: SETPT CONTROL cannot be set unless a setpoint trigger is 
enabled.

4. Enter a delay time in hours and/or minutes that must expire 
before the sample program starts. The delay time will begin 
when the external signal is received. The program will begin 
after the delay time has passed.
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5.3.3.1 Setpoint sampling with an SDI-12 device
When an SDI-12 device is connected to the SD900, its 
measurements are available as setpoint sampling triggers (in 
addition to the external inhibit.). A maximum of 2 measurement 
triggers can be enabled independent of the external trigger. If 
multiple triggers are enabled, the program will be activated when at 
least one trigger is satisfied, and deactivated when all triggers are 
cleared. 

To enable measurement setpoint triggers, from the main menu 
select PROGRAM SETUP>MODIFY SELECTED>ADV 
SAMPLING>SETPT SAMPLE>SETPT TRIGGER.

If an SDI-12 device is detected, a list of available measurements is 
displayed along with the external trigger. Select a trigger source 
from the list to define a setpoint. 

Note: A check mark in the left most column indicates a specific channel is 
already enabled as a trigger. In order to disable Setpoint Sampling, each 
individual channel must be disabled.

Each measurement trigger can be defined as a high or low setpoint. 
Additionally, an optional deadband value can be set. A deadband 
prevents the trigger from rapidly changing between active and 
inactive states when the trigger measurement value hovers near 
the defined setpoint.

In figures 22 and 23, pH is the measurement parameter selected as 
the trigger. The setpoint is set at 7.00 and the deadband value is set 
to 0.10 pH. 

In a HIGH SETPOINT condition (Figure 30), the trigger becomes 
active when the rising pH value reaches the setpoint value of 7.00. 
The trigger condition does not clear until the pH measurement 
value falls below 6.9 (the setpoint value minus the deadband 
value.)

Figure 30 High Setpoint
1 pH values scale 4 Deadband

2 Setpoint trigger ON (Time-stamp recorded in event log) 5 Setpoint (7.00)

3 Setpoint trigger OFF (Time-stamp recorded in event log) 6 Scan intervals
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In a LOW SETPOINT condition (Figure 31), the trigger becomes 
active when the decreasing pH measurement value reaches 7.0. 
The trigger condition does not clear until the pH measurement 
value rises to 7.10 (the setpoint value plus the deadband value).

Enter a set point trigger within the allowable range.

Enter an optional deadband value.

Select ENABLE to store the trigger definition. 

Select DISABLE to remove the existing trigger definition.

Once a trigger definition has been enabled, choose SETPT 
CONTROL to define how the sample program is controlled.

Figure 31 Low Setpoint
1 pH values scale 4 Deadband

2 Setpoint trigger On (Time-stamp recorded in event log) 5 Setpoint (7.00)

3 Setpoint trigger Off (Time-stamp recorded in event log 6 Scan Intervals
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Choose either the START ON SETPT or the START/STOP option. 

If the START ON SETPT option is chosen, once a setpoint trigger is 
active, the sampling program will begin running continuously and 
stop when the program expires. 

If the START/STOP option is chosen, once a setpoint trigger is 
active, the program will begin running and stop when the trigger is 
cleared.

Enter a setpoint delay if desired. The delay time begins when the 
setpoint trigger becomes active. The program will begin running 
when the delay time expires.

Note: Setpoint control and delay options are global settings applied to all 
triggers.

5.3.3.2 AWRS inhibit mode (AWRS only)
When the SD900 is configured as an AWRS unit, the refrigeration 
can be controlled by running the controller in AWRS Inhibit mode. 
When the AWRS Inhibit mode is enabled, the refrigeration is 
inhibited and does not start until a defined set point trigger occurs 
causing the sample program to run. The refrigeration starts as soon 
as the trigger occurs and the program starts running. 

This mode is useful in power-saving applications when the 
refrigeration is not running off of the AC grid. For further power 
saving, the LCD powers off and enters sleep mode when not being 
used, even though the refrigeration has started.

To enable the AWRS Inhibit mode:

1. Go to PROGRAM SETUP>MODIFY SELECTED>ADVANCED 
SAMPLING>SETPOINT SAMPLE.

2. Select AWRS INHIBIT.

3. Select ENABLE.

The message REFRIGERATION WILL BE INHIBITED UNTIL SETPT 
TRIGGER OCCURS is displayed.

Important Notes:

• On Power Up, the refrigeration will begin running normally 
and will run until the AWRS Inhibit mode has been 
specifically enabled.

• AWRS Inhibit can be enabled only if the base is configured 
as an AWRS.

• AWRS Inhibit mode can be enabled only after a set point 
trigger has been set.

• The set point control mode is forced to START ON SETPT 
when AWRS Inhibit is enabled and the mode cannot be 
changed to START/STOP while in AWRS Inhibit mode.

• The Inhibit mode is not entered and refrigeration is not 
inhibited until the program is started using the RUN/HALT 
key.

• Thermal diagnostic cannot be viewed while the AWRS is 
inhibited.
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5.3.4 Set multiple start and stop times
The start/stop time option creates an intermittent sampling 
schedule. The program begins sampling at the first start time and 
continues until the first stop time. Up to 12 start and 12 stop times 
can be specified.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select STRT/STOP TIME>ENABLE.

3. If the sample program is configured for multiple bottles, select 
ENABLE to start sampling at bottle 1 when each start time is 
reached. Select DISABLE to continue the distribution sequence 
from the last stop time.

4. Enter the time (24 hour) and date for the first start time. 

5. Enter the time (24 hour) and date for the first stop time.

6. Repeat steps 4 and 5 until all start and stop times have 
been entered. 

5.3.5 Collect first flush stormwater samples
The stormwater option collects first flush (FF) samples or initial 
runoff during storm conditions when pollutants are typically at a 
high concentration. The first flush samples are collected at timed 
intervals and can be initiated by an external device. A stormwater 
program can run at the same time as the main program. The 
stormwater option has the following capabilities:

• Collection of grab samples at up to 24 different time intervals. 
First flush and main program flow-weighted composite samples 
are automatically segregated. The first flush sample volume 
may be set independently of the sample volume for the 
flow-weighted composite.

• Initiation by an external device. A dry contact closure across 
pins B and D on the auxiliary connector, held closed for at least 
61 seconds, is required.

• When sampling with multiple bottles, the sampler can be 
programmed to collect one large “first flush” sample (or small 
multiple samples) at timed interval(s). The number of bottles 
segregated for the first flush sample is selectable. Concurrently, 
flow-weighted samples are collected from the beginning of the 
storm until all remaining bottle(s) are filled, or after a user 
selected time has elapsed. 

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select STORMWATER>ENABLE.

3. Select whether the program will be started immediately or from 
an external device:

• Immediate—program starts when RUN is pressed and 
START is selected.
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• External—program starts when signaled by an 
external device.

4. If configured for a single bottle, enter the number of first flush 
(FF) samples to collect.

5. If configured for multiple bottles, enter the number of bottles to 
be used for first flush collection.

6. Enter the multi-bottle distribution mode (Figure 27 on page 48):

• Samples per bottle: more than one sample is collected in 
each bottle

• Bottles per sample: more than one bottle is used to collect 
each sample.

7. Enter the number of samples per bottle or bottles per sample.

8. Enter the time interval between each first flush sample cycle.

Variable intervals may be entered, or the same time may be 
entered for each interval. The sum of the intervals is equal to 
the total length of the stormwater collection period. First flush 
samples are usually collected within 30 minutes of a storm.

Note: The number of intervals is determined by the number of bottles 
and the distribution mode.

9. Enter the volume of each first flush sample.

10. Select ENABLE to set a time limit for stormwater collection. 
Enter the program time limit. The program will stop when this 
time limit is reached.

Select DISABLE to allow the program to run until complete 
without a time limit.

NPDES requirements typically request monitoring for the first 
three hours of a storm. If the flow volume is lower than 
expected, flow-weighted sampling could continue for some time 
as flow rates drop and sample intervals become longer.

5.3.6 Set variable intervals
Variable time or flow intervals can be set for sample cycles. 
Intervals will be in hours and minutes if the sample pacing mode is 
time based. Intervals will be in counts if the sample pacing mode is 
flow based.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADV SAMPLING 
from the main menu.

2. Select VARIABLE INTVL>ENABLE.

3. Enter the time (or count) interval between each sample cycle. 
Up to 99 intervals can be entered.

Note: When entering individual intervals the current interval is recorded 
when the enter key is pressed.
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5.3.7 Timed bottle sets
The timed bottle option allows a single sampler unit to function like 
multiple samplers. This can be useful in situations such as high flow 
versus low flow days. 

In this mode, the user configures the sampler to execute a sampling 
program in multiple parts. The first part of the program executes for 
a time interval defined by the operator. The second part then 
operates for a user defined time interval, followed by the third part, 
and so on. 

The sample bottles are also divided into multiple sets. The first set 
of bottles is assigned to part one of the sampling program. The 
second set of bottles is assigned to part two of the sampling 
program, and so on.

A timed bottle program can run at the same time as the storm 
program, setpoint sampling, and variable intervals.

The timed bottle function, when enabled with variable intervals, will 
collect samples in each timed bottle set according to the variable 
intervals defined. When a timed bottle set switch occurs upon 
expiration of the trigger time, the variable interval index is reset.

Note: Timed bottle can be enabled only if the sampler is configured with 
multiple bottles, non-composite mode, and the distribution mode is set to 
Bottles/Sample.

Procedure:

1. Select PROGRAM SETUP>MODIFY SELECTED>ADVANCED 
SAMPLING from the main menu.

2. Select TIME BOTTLE>ENABLE.

3. Enter the number of samples to be collected in each timed 
bottle set.

4. Select one of the timed bottle trigger time methods:
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• 24 HR Format—Enter a time in hours and / or minutes that 
must expire every 24 hr (day) before one bottle set 
switches to the next bottle set.

• Duration—Enter a time in hours and / or minutes that must 
expire before one bottle set switches to the next bottle set. 
As long as the controller is not inhibited, the trigger timer 
starts when RUN is pressed and START is selected.

5. Info Message: The bottle set size equals the number of bottles 
per sample selected. Two bottles per sample means two bottles 
equal one timed bottle set.The sampler shows this information.

6. Select one of the Run Mode options.

• Selecting CONTINUOUS causes the program to 
continuously run and switch bottle sets after each specified 
trigger time expires until manually stopped.

• Selecting END AFTER LAST causes the controller to stop 
sampling when the last sample is collected in the last bottle 
of the last timed bottle set. 

Note: If Take 1st Sample is set to IMMEDIATE on the controller, the first 
sample of every timed bottle set is taken immediately. If Take 1st Sample is 
set to AFTER THE INTERVAL, the first sample of every timed bottle set is 
taken after the first interval. 
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WARNING
Only qualified personnel should conduct the tasks described 
in this section of the manual.

WARNING
Potential shock hazard. Always disconnect power to the 
sampler before performing any maintenance or service.

CAUTION
Biological sample hazard. Follow safe handling protocols 
during contact with sample bottles and sampler components. 
Disconnect the sampler from power to disable the pump 
before handling.

6.1 Upgrades, Repairs, General Maintenance
Only a qualified technician should service the sampler. For 
example, steps that require knowledge of CMOS electrostatic 
discharge precautions and advanced electronics training should 
only be performed by a qualified technician. 

6.2 Sampler cleaning

Warning
Fire Hazard. Models of AWR samplers with cabinet heaters 
may ignite flammable materials and cleaning solvents. DO 
NOT use any flammable liquids or materials to clean or 
disinfect the sampler or any component under the cabinet 
hood of the AWR samplers. Before performing any cleaning 
operation, disconnect the AWR sampler from its power source. 
If cleaning of the sampler controller and pump cannot be done 
with water, the sampler must be disconnected and moved to a 
location outside the cabinet for cleaning. Allow sufficient time 
for the sampler controller and pump to dry before reinstalling 
and putting the sampler back into service. Do not attempt to 
clean the controller compartment heater by spraying it with 
liquids. Protect the heater from moisture such as ice and 
snow. 

Important Note: Do not attempt to clean the controller 
compartment heater by spraying it with liquids of any kind. The 
heater should be protected from moisture such as ice and snow.

Refrigerator
Clean the condenser fins and coils as needed with a brush or 
vacuum to maintain efficient heat transfer.

Sampler cabinet and tray
Clean the internal and external surfaces of the sampler with a damp 
cloth and mild detergent. Do not use abrasive cleaners or 
solvents.

Sample bottles
Clean the bottles using a brush and water with a mild detergent, 
followed by a fresh water rinse and a distilled water rinse. Glass 
bottles may also be autoclaved.
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6.3 Pump maintenance
CAUTION
Pinch hazard. Always disconnect power to the sampler before 
opening the pump cover.

The tubing in the peristaltic pump will deteriorate over time from the 
action of the rollers against the tubing. Be sure to replace the pump 
tubing before it splits to prolong the life of the sampler and prevent 
contamination of the work area.

6.3.1 Pump tube life
Pump tube life depends on several factors:

• Distance from sample source. Locate the sampler as close to 
the sample source as possible.

• Vertical lift. Minimize the vertical lift as much as possible.

• Intake rinses. Minimize the number of intake rinses prior to 
sample collection.

• Sample retries. Minimize the number of sample retries to 
successfully collect a sample.

• Sample volumes/duration. Minimize the volume of sample and 
maximize the time between samples.

• Constituents in the sample liquid. Grit and other abrasive solids 
cause greater wear on the tube when they are squeezed 
through the pump rollers.

6.3.2 Pump tube replacement
Important Note: Use of tubing other than that supplied by the 
manufacturer may cause excessive wear on mechanical parts 
and/or poor pump performance.

Inspect the pump tubing and rollers on a regular basis. Replace the 
tubing when deteriorated, at regular intervals or when the 
“change tube” message is displayed (section 4.9.5 on page 63).

Prerequisites:

• Pump tubing—pre-cut or bulk (15 ft or 50 ft). 

Note: Refer to Section 8 Replacement Parts and Accessories on page 93
for ordering information.

Removal procedure:

1. Turn off the controller power.

2. If using bulk pump tubing, cut a 23.25 inch piece (24.25 inches 
for the AWRS) and mark the tube with alignment dots at the 
locations shown in Figure 32 on page 77.

3. Disconnect the old pump tubing from the liquid sensor and from 
the tube fitting on the sampler housing.

4. Loosen the thumbscrew on the pump cover and open 
the cover. 

5. Pull the tube from the pump tube track while turning the rotor to 
remove the old tubing from the pump.
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6. Clean the silicone residue from the interior of the pump housing 
and from the rollers (see section 6.3.3 on page 79).

Installation procedure:

1. Connect one end of the tubing to the liquid sensor fitting. Press 
the tubing into the pump tube guide (Figure 33).

2. Press the tubing into the upper pump tube track. Make sure 
that the alignment dot is in line with the upper pump tube track 
as shown in Figure 33.

3. Hold the tubing with one hand while rotating the pump rotor to 
guide the tubing around the rotor (Figure 33). The guide pins 
will push the tubing into place.

4. Press the tubing into the lower pump tube track. Make sure that 
the alignment dot is in line with the lower pump tube track as 
shown in Figure 33.

5. Close and secure the pump cover with the thumbscrew.

6. Connect the open tube end to the tube fitting on the sampler 
(Figure 34).

Figure 32 Pump tubing measurement
1 To liquid sensor 4 To tube fitting on refrigerator

2 Alignment dot 5 95.3 mm (3.75 in.) for refrigerated sampler,
120.7 mm (4.75 in.) for all weather refrigerated sampler

3 Inside pump body 6 590.6 mm (23.25 in.) for refrigerated sampler,
616 mm (24.25 in.) for all weather refrigerated sampler
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Figure 33 Pump tubing installation
1 Pump tube guide 5 Rotor

2 Pump tube track (upper) 6 Pump tube track (lower)

3 Guide pin 7 Connection to liquid sensor

4 Alignment dot

Figure 34 Pump tube installed
1 Refrigerated sampler 3 Pump tube to refrigerator fitting

2 Pump tube to liquid sensor 4 All weather refrigerated sampler
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6.3.3 Rotor removal and cleaning
For an entire pump assembly replacement, order part number 6262000.

Remove the pump rotor to thoroughly clean the silicone residue 
from the pump tube. 

Procedure:

1. Remove the pump tube (see section 6.3.2 on page 76).

2. Open the rubber flap on the end of the rotor and remove the 
screw with a flat-blade screwdriver (Figure 35).

3. Remove the rotor. A collet connects the rotor to the pump shaft 
and can come off when the rotor is removed (Figure 35).

4. Clean the rotor, pump tube tracks and pump housing with a 
mild detergent.

5. If the collect was removed in step 3., align the recess in the 
collet with the tang on the shaft and push the collet on the shaft 
(Figure 35).

6. Push the rotor on the shaft and secure with the screw. Do not 
overtighten the screw. Close the rubber flap on the rotor.

7. Install the pump tube (section 6.3.2 on page 76).

Figure 35 Pump rotor removal
1 Shaft 5 Rotor

2 Collet recess 6 Collet

3 Rubber flap 7 Tang

4 Screw
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6.4 Distributor arm tubing replacement
The distributor arm moves over each bottle during multiple bottle 
sampling. Inspect the tubing in the distributor arm on a regular 
basis. Replace the tubing when deteriorated or at regular intervals.

Prerequisites:

• Tubing, distributor arm, pre-cut. Make sure that the correct tube 
is used for the correct distributor and distributor arm. Refer to 
Figure 3 on page 11 or Figure 4 on page 12 and to 
Replacement Parts and Accessories on page 93.

Procedure:

1. Remove the old tubing from the distributor arm.

2. Insert the new tubing into the distributor arm so that the end of 
the tubing extends out of the nozzle no more than 1/8 inch 
(Figure 36). 

Note: Do not let the tubing extend more than 1/8 inch past the nozzle 
end of the arm. If the tubing extends too far, the tubing will get caught 
on the bottles and interfere with sampling.

3. To make sure that the distributor is aligned properly, run the 
manual distributor diagnostic (see Diagnostic tests on 
page 90).

Figure 36 Distributor assembly
1 Nozzle 4 Shaft

2 Distributor arm 5 Distributor tube

3 Distributor motor
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6.5 Desiccant replacement
A desiccant cartridge is located inside the controller to absorb 
moisture and prevent corrosion. Over time the desiccant will 
become saturated with moisture and should be replaced.

Monitor the desiccant color through the clear plastic window 
(Figure 37). The color will change from yellow to green when the 
desiccant is saturated.

Prerequisites:

• Desiccant

• Silicone grease

Note: See Replacement parts on page 93 for ordering information.

Procedure:

1. Unscrew and remove the desiccant holder from the controller 
(Figure 37).

2. Remove the plug from the end of the desiccant tube (Figure 38) 
and discard the spent desiccant.

3. Fill the desiccant tube with fresh desiccant. 

Note: Fresh desiccant should be yellow.

4. Replace the plug.

5. Apply grease to the O-ring (Figure 38).

6. Replace the desiccant tube in the controller.

Figure 37 Side view of controller—pump and desiccant
1 Desiccant window 2 Peristaltic pump
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6.6 Thermal sensor calibration (AWRS only)

6.6.1 Thermal sensor verification
To verify the accuracy of the refrigerator compartment temperature, 
which is indicated on the sampler controller display, place a 
laboratory grade thermometer into a beaker with 150 mL water into 
the right rear corner of the tray, and then close the refrigerator 
compartment door.

Allow the refrigerator to run for 6–7 hours. This will make sure the 
equilibrium between the temperature in the compartment and the 
water in the beaker.

Compare the refrigerator temperature readout on the thermal 
control diagnostic screen (select DIAGNOSTICS>THERMAL 
DIAGNOSTICS from the main menu) with the temperature indicated 
on the thermometer. If the readings do not agree, it is necessary to 
calibrate the Reference Temperature Sensor. This cylindrical 
shaped sensor is located in the refrigerated compartment right rear 
corner, and is held in place by a clip bracket.

6.6.2 Thermal sensor calibration

Prerequisites:

• Ice bath in a 500 mL beaker, using a 50/50 mix of crushed ice 
and water

• Lab grade thermometer

Procedure:

1. Press the POWER button to shut off the sampler controller.

2. Remove pull out tray.

3. Remove the Reference Temperature Sensor (RTS) from the 
bracket, and place the beaker/ice bath next to the bracket.

4. Place the sensor and the lab grade thermometer in the 
beaker/ice bath.

Figure 38 Desiccant holder
1 Plug 3 O-ring

2 Desiccant tube
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5. With the sampler controller off and the door closed, wait 
approximately 30 minutes for the reference sensor and lab 
thermometer to stabilize with the ice bath temperature.

6. After waiting 30 minutes, mix (swirl) the ice bath.

7. Press the POWER button.

8. From the Main Menu, select SYSTEM SETUP>THERMAL 
SETUP>CALIBRATION.

9. The screen displays the current temperature read by the 
controller. In degrees C, enter the reading indicated on the 
thermometer in the Ice bath, to the nearest one tenth degree, 
next to the ACTUAL temperature display and press ENTER. This 
completes the calibration procedure.

10. Reinstall the RTS.

6.7 Resetting the circuit breaker (AWRS only)

DANGER
Electrocution hazard. Disconnect AC power from sampler 
before attempting to reset the internal circuit breaker.

DANGER 
Fire Hazard. Continual tripping of the circuit breaker is an 
indication of a potentially serious problem with the sampler 
Service is required.

The sampler refrigerator has an internal circuit breaker in the Power 
Junction Assembly Control Box located in the upper rear 
compartment (Figure 39 on page 84). If the circuit breaker is 
tripped, it must be reset.

Prerequisites:

• Phillips head screwdriver

Important Note: The power junction assembly thermal control box 
contains electro-static sensitive components. Avoid contact with all 
printed circuit board components.

Procedure:

1. Disconnect AC power from the unit.

2. Remove the 2 screws from the rear lid. 

3. Rotate the lid up and out of the way.

4. Examine the circuit breaker through the clear window of the 
thermal control box.

5. If the circuit breaker is not in the OFF position, call service.

6. If the circuit breaker is in the OFF position, do the following:

a. Remove the clear cover.

b. Flip the switch to the ON position.

c. Replace and secure the clear cover.

d. Attach the rear lid.

7. Connect AC power to the unit.
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6.8 Adjusting the refrigeration compartment door (AWRS only)
Since the door gasket may compress slightly over time, an 
adjustment screw is provided to allow the door to be tightened. 

Procedure:

1. Loosen the lock nut (Figure 40).

2. Rotate the tension adjustment screw until the door shuts tightly.

3. Tighten the lock nut.

Figure 39 Power junction assembly thermal control box
1 Circuit breaker 2 Power junction assembly control box
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6.9 Refrigerator compressor and refrigerant

Warning:
Potential for Electrical Shock, Pressure and Burn Hazards. 
There are no user serviceable activities associated with the 
refrigerator compressor or refrigerant.

The following information is provided for service reference 
purposes only:

• Refrigerant: R134A (6 ounces)

• High side pressure: 186 PSIG (1.28 MPa)

• Low side pressure: 88 PSIG (.61 MPa)

Figure 40 All weather refrigerated sampler door latch
1 Lock nut 2 Door tension adjustment screw
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6.10 Fuse Listing

WARNING
Potential Shock and Fire hazards. Only qualified personnel 
should conduct the tasks described in this section of the 
manual. Always disconnect power to the sampler before 
performing any maintenance or service.

DANGER
For continued protection against fire, replace fuses only with 
fuses of the same specified type and current rating.

Fuse information for the sampler is listed in Table 6. 

Note: The fuses are not serviceable by the operator.

Table 6 Fuse listing

Operator 
accessible Location Reference 

designator
Circuit 

protection Size Rating Hach part 
number

No

Thermal control 
circuit board 
(6251400) in 

the power 
control box 

under the rear 
cover 

(Figure 39 on 
page 84).

F1
Power supply 

output 
(15 VDC)

¼ x 1 ¼ inch T, 7A, 250V 6257700

F2 and F3 AC-DC power 
supply (AC)

5 x 20 mm

T, 2A, 250V 6257600

F4 and F5
Optional 
controller 

heater (AC)
T, 5A, 250V 6610000

 Circuit board 
(8732800) 

inside of SD900 
controller

F2 SD900 
circuits DC T, 7A, 125 V 8748800
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7.1 General troubleshooting
Refer to the information in Table 7 when a problem with the 
sampler occurs.

Table 7 SD 900 general troubleshooting information

Problem Cause Solution

Instrument will not power on with AC 
power.

Problem may be with the controller, 
power supply or main power source.

Isolate components to determine which 
component has the problem.

Problem with circuit breaker. Check the circuit breaker in the AWRS 
and for the main power.

Problem with electrical outlet. Check to see if the outlet is receiving 
power.

Defective power supply (refrigerated 
sampler only). Replace power supply or use a battery. 

Defective controller. Contact the service center.

Sampler will not create sufficient lift.

Strainer is not completely submerged. Make sure the strainer is completely 
submerged.

Intake tube has a leak. Replace intake tube.

Pump tube is worn. Replace pump tube.

Pump roller assembly is worn. Contact the service center.

Inaccurate sample volumes.

Incorrect volume calibration. Repeat the volume calibration and take 
a grab sample to verify accuracy.

Incorrect intake tube length is 
programmed in the sampler.

Measure the intake tube length and 
enter in the program setup menu. 

Intake tube is not completely purging.

Make sure the intake tube is on a 
downward slope as vertical as possible, 
with no low points where liquid can 
accumulate.

Strainer is intermittently submerged. Install the shallow depth strainer 
(Cat. No. 2071 or 4652).

Worn pump tubing and/or roller 
assembly.

Replace pump tubing; contact service 
center for roller assembly.

When the liquid sensor is disabled, 
variable suction heads will cause 
variable sample volumes.

Enable the liquid sensor and complete a 
volume calibration.

Liquid sensor is not operating properly. Calibrate the liquid sensor using the 
same liquid that is being sampled.
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7.2 Error messages and notifications
Messages will be shown in the controller display when errors occur 
or to confirm that an operation is complete. Refer to Table 8 for a 
description of the possible messages.

Table 8 SD 900 error and information messages

Message Reason Action

ERROR
WRONG RANGE

The value that was entered is outside of 
the acceptable range.

Press BACK or ENTER. Enter a valid 
number that is within the range specified 
on the bottom of the screen.

BOTTLE NUMBER 
OUTPUT DISABLED 
ON PIN F

Message is displayed when program 
complete output is enabled. The bottle 
number output on the auxiliary port 
(pin F) is automatically disabled. 

Press BACK or ENTER to keep 
program complete output enabled. If 
bottle number output is preferred, 
disable the program complete output.

NOT ALLOWED
CANNOT ENABLE SETPOINT SAMPLING
AND STORM WATER

An attempt was made to enable setpoint 
sampling and stormwater sampling at 
the same time.

Disable setpoint sampling or stormwater 
sampling, then enable the preferred 
option.

NOT PERMITTED. 
END THE PROGRAM FIRST TO ACCESS 
THIS FEATURE

An attempt was made to access a menu 
such as program setup, system setup, 
volume calibration or manual operation 
while a program was running.

Press BACK or ENTER and select 
END PROGRAM or CANCEL to continue 
the program. 

NEED TO CAL. 
LIQUID SENSOR IS DISABLED. 
CAL IS REQUIRED!

The liquid sensor was disabled and a 
manual volume calibration is required.

Calibrate all volumes as specified in 
section 4.8 on page 55.

NEED TO CAL.
LIQUID SENSOR IS ENABLED. SENSOR 
REQUIRES CAL

The liquid sensor must be calibrated. Calibrate the liquid sensor as specified 
in section 4.9.1 on page 59.

DISTRIBUTOR 
MOVE IS COMPLETE

Confirmation that the distributor arm 
was moved to a specific bottle position 
and the move is complete.

Press BACK or ENTER to acknowledge 
the information.

NOT ALLOWED. 
1 BTL CONFIGURED DISTRIBUTOR NOT 
RELEVANT.

An attempt was made to move the 
distributor when the program setup was 
set to a single bottle.

Change the bottle number configuration 
in the program setup menu before 
moving the distributor.

RESET CAL. 
VALUE HAS BEEN RESET TO 0.

Confirmation that volume calibration 
with the liquid sensor enabled was reset 
to 0 in the volume calibration menu.

Press BACK or ENTER to acknowledge 
the information. The liquid sensor is no 
longer calibrated. 

NOT ALLOWED. 
ENABLE LIQUID SENSOR TO 
PERFORM CAL

An attempt was made to calibrate the 
liquid sensor when the liquid sensor was 
disabled.

Enable the liquid sensor in the program 
setup menu. 

BOTTLE NUMBER OUTPUT ENABLED ON 
PIN F

Confirmation that the bottle number 
output on pin F of auxiliary port is 
enabled when the program complete 
output is disabled.

Press BACK or ENTER to acknowledge 
the information.

CANNOT ENABLE. 
PGM START/STOP AND STORM WATER 
AT SAME TIME

An attempt was made to enable 
start/stop time and stormwater at the 
same time.

Disable start/stop time or stormwater in 
the advanced sampling menu, then 
enable the preferred option.

FAULT. 
PUMP FAULT The pump failed to operate properly. Examine the pump for obstructions. 

ALARM. 
CHANGE TUBE

The specified maximum number of 
pump cycles have expired. The pump 
tube should be changed.

Change the pump tube and reset the 
maximum number of pump cycles 
(section 4.9.5 on page 63).

FAULT. 
ARM FAULTY

The distributor arm failed to operate 
properly.

Make sure the distributor arm is 
connected properly and can move freely 
in both directions.
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ERASING LOG. 
PLEASE WAIT

Confirmation that the event log is being 
cleared. Wait for the log to be erased.

ERROR 
WRONG PWD An incorrect password was entered. Press BACK or ENTER and enter the 

correct password.

PGM DELAY DISABLED

A program delay was set based on 
counts but sample pacing/collection was 
set based on time. The program delay is 
automatically disabled.

To use a program delay in counts, set 
the sample pacing/collection to flow 
based. 

STARTING
PLEASE WAIT Confirmation that a program is starting. Wait for the program to start.

NO SDI-12 DEVICE. WAITING TO DETECT 
SDI-12 SENSOR

SDI-12 device is not connected, or the 
SDI-12 device is not communicating 
with the SD900.

Ensure that the SDI-12 device is 
properly connected. Wait for the next 
scan interval for the SD900 to detect the 
sonde.

ALARM 
LOW BATTERY The main battery power is low. Replace the battery with a fully-charged 

battery.

ALARM 
LOW MEMORY BATTERY The internal memory battery is low Contact the service center.

ERROR 
INVALID SELECTION 

The selection is not compatible with the 
program setup. For example, the base 
selected in the system setup menu must 
be compatible with the number of bottles 
in the program setup menu.

Select a value that is compatible with 
the values specified in the program 
setup menu.

An attempt was made to enable Timed 
Bottle with bottle quantity of sampler 
configured to 1 bottle.

Change the bottle quantity in the 
program setup menu to more than 1.

An attempt was made to enable Timed 
Bottle with distribution mode of sampler 
configured to sample per bottle. 

Change the distribution mode in the 
program setup menu to bottles per 
sample.

An attempt was made to enable Timed 
Bottle with Deliver to All Bottles enabled 
(Composite Mode).

Disable Composite Mode in the program 
setup menu to OPT_NO.

An attempt was made to set a value with 
bottles per sample greater than the total 
bottle quantity. 
The total bottle quantity is not equally 
divisible. 
The total bottle quantity is out of range.

Press enter key and choose other 
options

Table 8 SD 900 error and information messages (continued)

Message Reason Action
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7.3 Diagnostic tests
Use the diagnostics option to test for correct operation of the 
following components:

• Distributor (section 7.3.1)

• Keypad (section 7.3.2)

• Display (section 7.3.3)

• Liquid sensor (section 7.3.4)

• Thermal control (section 7.3.5)

• SDI-12 (section 7.3.6)

An overview of the available diagnostic tests is shown in Table 2 on 
page 45.

7.3.1 Distributor diagnostic
Use the distributor diagnostic to check for proper operation of the 
distributor. The test moves the distributor arm to all 24 bottle 
positions regardless of the number of bottles that are specified in 
the program.

Note: The distributor diagnostic is only active when the sample program is 
configured for multiple bottles.

Procedure:

1. Select DIAGNOSTICS>DISTRIB DIAG from the main menu. The 
distributor arm will begin moving to all positions.

2. The display will show ARM MOVING and then return to the 
diagnostics menu when the test is complete. 

An attempt was made to set a value to 
FF number of bottles when:
The difference between total bottle 
quantity and FF number of bottles 
cannot be equally divided by bottles per 
sample
OR
A number is out of range.

Press enter key and choose other 
options.

AWRS Inhibit mode has been enabled. 
In this mode the refrigeration will not 
start until a setpoint trigger occurs and 
the program starts running.

None. Press the ENTER key to 
acknowledge the screen. 

AWRS Inhibit mode has been enabled 
and the user is trying to view the thermal 
diagnostic screen.

Thermal diagnostic screen can be 
viewed only when the refrigeration is 
running, i.e. when the controller is not in 
the AWRS inhibit mode.

Table 8 SD 900 error and information messages (continued)

Message Reason Action
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If the arm is not connected or is not able to move to all 
positions, the message “arm faulty” will be shown. Review 
section 3.3.3.4 on page 34 and section 6.4 on page 80 to make 
sure the distributor and arm are set up properly.

7.3.2 Keypad diagnostic
Use the keypad diagnostic to make sure each key on the keypad is 
operating correctly.

Procedure:

1. Select DIAGNOSTICS>KEYPAD DIAG from the main menu. 

2. Press each key on the keypad (except the BACK key). The 
display should show the name of the key that was pressed. 

3. To exit the test, press BACK key. 

7.3.3 LCD diagnostic
Use the LCD diagnostic to make sure the controller display is 
operating correctly.

Procedure:

1. Select DIAGNOSTICS>LCD DIAG from the main menu to begin 
the test. 

2. Observe the display. Each row will show SD900 and then each 
pixel will darken. When complete, the display will briefly show 
“test complete”.

7.3.4 Liquid sensor diagnostic
Use the liquid sensor diagnostic to show the current calibration 
information for the liquid sensor.

Procedure:

1. Select DIAGNOSTICS>LIQ SENSE DIAG from the main menu.

2. The display will show the input frequency (MHz), the output 
voltage (VDC) and the signal to noise ratio for the current 
calibration.

7.3.5 Thermal diagnostic (AWRS only)
Use the thermal diagnostic to show the thermal control unit 
parameters: cabinet temperature, evaporator heater temperature, 
thermal setpoint and calibration offset.

Procedure:

1. Select DIAGNOSTICS>THERMAL DIAG from the main menu.

2. The display will show the thermal control parameters. Use the 
UP and DOWN arrow keys to view more parameters.

Note: Thermal diagnostics screen cannot be viewed when the All Weather 
unit is running in Inhibit mode, i.e. when the AWRS Inhibit has been 
enabled in set-point sampling menu.
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7.3.6 SDI-12 diagnostic
The SDI-12 diagnostic can be used to obtain information about the 
communication between the SDI-12 device and the SD900. 

From the MAIN MENU select DIAGNOSTICS> SDI-12. 

If no SDI-12 device is connected or the device is not 
communicating with the SD900, the display shows this information.

To correct the error, make sure that the SDI-12 device is properly 
connected. The SD900 will detect the sonde during the next scan 
interval.

After the sonde is detected, choose SDI-12 from the 
DIAGNOSTICS screen.

The display shows the number of signals sent by the SD900 (TX) 
and the number of signals received (RX) from the SDI-12 device.

If the RX number is 0, the SDI-12 device is not communicating with 
the SD900.

If the TX number matches the RX number, the transmissions have 
been successful.

If the TX and RX numbers do not match, examine the event log to 
see the number of failed transmissions and the reasons for the 
failures. 

7.3.7 Timed bottle sets diagnostic
Refer to the bottom of Table 8 for Timed Bottle Set error messages 
and suggested actions.
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8.1 Bottle kits

Description Catalog number
Refrigerated 

Catalog number
AWRS

Single bottle kits (include container and full bottle shut off):

2.5-gal poly bottle and full bottle shut off RF010030 n/a

5.5-gal poly bottle and full bottle shut off RF010060 AW010060

Multi-bottle kits (include container, retainer and distributor arm):

(4) 2.5-gal poly bottles, retainer and distributor arm RF040030 AW040030

(24) 350-mL glass bottles, retainer and distributor arm RF240350 AW240350

(24) 1-L poly bottles, retainer and distributor arm RF241000 AW241000

8.2 Containers and bottle sets
Description Catalog number

Container, 10-L (2.5-gal) glass with cap 6559

Container, 10-L (2.5-gal) poly with cap 1918

Container, 21-L (5.5-gal) poly with cap 6498

Bottle set, (24) 1-L poly with caps 737

Bottle set, (24) 350-mL glass with caps 732

Bottle set, (8) 2.3-L (0.6-gal) poly with caps 657

Bottle set, (8) 1.9-L (0.5-gal) glass with caps 1118

Bottle set, (4) 10-L (2.5-gal) glass with caps 2317

Bottle set, (4) 10-L (2.5-gal). poly with caps 2315

Bottle set, (2) 10-L (2.5-gal) glass with caps 2318

Bottle set, (2) 10-L (2.5-gal) poly with caps 2316

8.3 Replacement parts
Description Catalog number

Desiccant, refill, 1.5 pounds 8755500

Desiccant cap assembly 8754900

Desiccant tube 8742100

Desiccant tube assembly 8741500

Desiccant tube assembly with grease packet 8755600

Grease, silicone (for desiccant tube threads), 7 grams (0.25 oz) 000298HY

Pump cover 8755400

Pump replacement assembly 6262000

Tubing for peristaltic pump, 15 ft 4600-15

Tubing for peristaltic pump, 50 ft 4600-50

Tubing, Teflon-lined intake 3/8-in., 10 ft 921

Tubing, Teflon-lined intake 3/8-in., 25 ft 922

Tubing, Teflon-lined intake 3/8-in., 100 ft 925

Tubing, vinyl intake 3/8-in., 25 ft 920

Tubing, vinyl intake 3/8-in., 100 ft 923

Tubing, vinyl intake, 3/8-in., 500 ft 924
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Tubing Connection Kit, for Teflon-lined PE tubing 2186

8.4 Accessories
Description Catalog number

3-way Splitter Assembly 939

Bottle Tray 1511

Cable, multi-purpose full, 7 pin, 10 ft 8757100

Cable, multi-purpose full, 7 pin, 25 ft 8757000

Cable, multi-purpose half, 7 pin, 10 ft 8756900

Cable, multi-purpose half, 7 pin, 25 ft 8756800

Cable for Cascade Sampling, 7 pin, 25 ft 8757300

Cable for 980 Instrument Half, 7 pin, 10 ft 8758100

Cable for 980 Instrument Half, 7 pin, 25 ft 8757200

Cable, auxiliary adaptor (6 to 7 pin) 8758000

Cable, RS232 (DB9 to 7 pin), 3 meters 8758200

Cable, Hydrolab DS5/MS5 SDI-12, 50 ft 8762400

Cable, Hydrolab DS5/MS5 SDI-12, 100 ft 8762500

Flow-thru Module 2471

Full Bottle Shut-off 8847

Retainer, (24) 350-mL glass bottles 1056

Retainer, (24) 1-L poly bottles 1322

Retainer, (8) 2.3-L (0.6 gal) poly, 1.9-L (0.5 gal) glass bottles 1521

SampleView CD with RS-232 Cable 8757500

SD900 Junction Box Auxiliary (for 4-20mA input) 8760600

Strainer, all 316 stainless steel, 6.0 in. long x 0.406 in. OD 2071

Strainer, all 316 stainless steel, 7.94 in. long, x 1.0 in. OD 2070

Strainer, stainless steel, 3.9 in. long x 0.406 in. OD 4652

Strainer, Teflon®/stainless steel, 5.5 in. long x 0.875 in. OD 926

Strainer, Teflon/stainless steel, 11.0 in. long x 0.875 in. OD 903

8.5 Refrigerated sampler accessories
Description Catalog number

Assembly, A/C Power Backup, 3P, 16” CBL 8757400

Cover 8963

Distributor Assembly with Arm, 24 bottles 8562

Distributor Assembly with Arm, 8 bottles 8565

Distributor Assembly with Arm, 2, 4 bottles 8568

Distributor Arm for Assembly 8562, with tubing, 24 bottles 8563

Distributor Arm for Assembly 8565, with tubing, 8 bottles 8566

Distributor Arm for Assembly 8568, with tubing, 2, 4 bottles 8569

Distributor Arm for Assembly 8562, 24 bottles 1782

Distributor Arm for Assembly 8565, 8 bottles 1785

8.3 Replacement parts, continued
Description Catalog number
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Distributor Arm for Assembly 8568, 2, 4 bottles 1789

Distributor Arm Tubing, 22.5-inch, for assy 8562 (arm 1782) 8564
Distributor Arm Tubing, 22.5-inch, for assy 8565 (arm 1785) 8564
Distributor Arm Tubing, 20.5-inch, for assy 8568 (arm 1789) 8570
Lockable Hasp on Refrigerator Door 2143S

Power Supply, 3 pin connector, 100–120 VAC 8754500US

Retainer, (2), (4) 10-L (2.5 gal) glass/poly bottles 2038

Retrofit Kit (U.S.) 8759600US

Tubing for Peristaltic Pump, pre-cut for refrigerated sampler 8753800

Tubing Extension 3527

Tubing Support 8986

8.6 All weather refrigerated sampler accessories
Description Catalog number

Assembly, A/C Power Backup, 3P, 29” CBL 5698200

All Weather Refrigerated Cabinet, 115 VAC 3548R

All Weather Refrigerated CAbinet, 230VAC 3550R

Controller compartment lock 5697700

Anchor mounting bracket kit 6613100

Distributor assembly with arm, 24 bottles 8841

Distributor assembly with arm, 8 bottles 8842

Distributor assembly with arm, 2, 4 bottles 8843

Distributor arm for assembly 8841, with tubing, 24 bottles 8844

Distributor arm for assembly 8842, with tubing, 8 bottles 8845

Distributor arm for assembly 8843, with tubing, 2, 4 bottles 8846

Distributor arm for assembly 8841, 24 bottles 8822

Distributor arm for assembly 8842, 8 bottles 1785

Distributor arm for assembly 8843, 2, 4 bottles 1789

Distributor Arm Tubing, 21.5-inch, for assy 8841 (arm 8822) 8579

Distributor Arm Tubing, 21.5-inch, for assy 8842 (arm 1785) 8850

Distributor Arm Tubing, 20-inch, for assy 8843 (arm 1789) 8852

Pull out tray 5697600

Tubing for Peristaltic Pump, pre-cut for all weather refrigerated sampler 8753900

Door Assembly 6607700

Front Lid Assembly 6607500

Rear Lid Assembly 6607600

Replacement Gasket For Lid (Fits Front and Back Lids) 6611600

Replacement Gasket For Door 6611500

Tube Support with Tube 8838

8.5 Refrigerated sampler accessories, continued
Description Catalog number
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Section 9 Contact information

HACH Company
World Headquarters
P.O. Box 389
Loveland, Colorado
80539-0389 U.S.A.
Tel (800) 227-HACH
(800) -227-4224
(U.S.A. only)
Fax (970) 669-2932
orders@hach.com
www.hach.com

Repair Service in the
United States:
HACH Company
Ames Service
100 Dayton Avenue
Ames, Iowa 50010
Tel (800) 227-4224
(U.S.A. only)
Fax (515) 232-3835

Repair Service in Canada:
Hach Sales & Service
Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba
R3H 0X4
Tel (800) 665-7635
(Canada only)
Tel (204) 632-5598
Fax (204) 694-5134
canada@hach.com

Repair Service in
Latin America, the 
Caribbean, the Far East, 
Indian Subcontinent, Africa, 
Europe, or the Middle East:
Hach Company World
Headquarters,
P.O. Box 389
Loveland, Colorado,
80539-0389 U.S.A.
Tel +001 (970) 669-3050
Fax +001 (970) 669-2932
intl@hach.com

HACH LANGE GMBH
Willstätterstraße 11
D-40549 Düsseldorf
Tel. +49 (0)2 11 52 88-320
Fax +49 (0)2 11 52 88-210
info@hach-lange.de
www.hach-lange.de

HACH LANGE LTD
Pacific Way
Salford
GB-Manchester, M50 1DL
Tel. +44 (0)161 872 14 87
Fax +44 (0)161 848 73 24
info@hach-lange.co.uk
www.hach-lange.co.uk

HACH LANGE LTD
Unit 1, Chestnut Road
Western Industrial Estate
IRL-Dublin 12
Tel. +353(0)1 46 02 5 22
Fax +353(0)1 4 50 93 37
info@hach-lange.ie
www.hach-lange.ie

DR. BRUNO LANGE 
GES. MBH
Industriestraße 12
A-3200 Obergrafendorf
Tel. +43 (0)27 47 74 12
Fax +43 (0)27 47 42 18
info@hach-lange.at
www.hach-lange.at

DR. BRUNO LANGE AG
Juchstrasse 1
CH-8604 Hegnau
Tel. +41(0)44 9 45 66 10
Fax +41(0)44 9 45 66 76
info@hach-lange.ch
www.hach-lange.ch

HACH LANGE FRANCE 
S.A.S.
33, Rue du Ballon
F-93165 Noisy Le Grand
Tél. +33 (0)1 48 15 68 70
Fax +33 (0)1 48 15 80 00
info@hach-lange.fr
www.hach-lange.fr

HACH LANGE SA
Motstraat 54
B-2800 Mechelen
Tél. +32 (0)15 42 35 00
Fax +32 (0)15 41 61 20
info@hach-lange.be
www.hach-lange.be

DR. LANGE NEDERLAND 
B.V.
Laan van Westroijen 2a
NL-4003 AZ Tiel
Tel. +31(0)344 63 11 30
Fax +31(0)344 63 11 50
info@hach-lange.nl
www.hach-lange.nl

HACH LANGE APS
Åkandevej 21
DK-2700 Brønshøj
Tel. +45 36 77 29 11
Fax +45 36 77 49 11
info@hach-lange.dk
www.hach-lange.dk

HACH LANGE AB
Vinthundsvägen 159A
SE-128 62 Sköndal
Tel. +46 (0)8 7 98 05 00
Fax +46 (0)8 7 98 05 30
info@hach-lange.se
www.hach-lange.se

HACH LANGE S.R.L.
Via Riccione, 14
I-20156 Milano
Tel. +39 02 39 23 14-1
Fax +39 02 39 23 14-39
info@hach-lange.it
www.hach-lange.it

HACH LANGE S.L.U.
Edif. Arteaga Centrum
C/Larrauri, 1C- 2ª Pl.
E-48160 Derio/Vizcaya
Tel. +34 94 657 33 88
Fax +34 94 657 33 97
info@hach-lange.es
www.hach-lange.es

HACH LANGE LDA
Av. do Forte nº8
Fracção M
P-2790-072 Carnaxide
Tel. +351 214 253 420
Fax +351 214 253 429
info@hach-lange.pt
www.hach-lange.pt

HACH LANGE SP.ZO.O.
ul. Opolska 143 a
PL-52-013 Wroc aw
Tel. +48 (0)71 342 10-83
Fax +48 (0)71 342 10-79
info@hach-lange.pl
www.hach-lange.pl

HACH LANGE S.R.O.
Lešanská 2a/1176
CZ-141 00 Praha 4
Tel. +420 272 12 45 45
Fax +420 272 12 45 46
info@hach-lange.cz
www.hach-lange.cz

HACH LANGE S.R.O.
Ro nícka 21
SK-831 07 Bratislava – 
Vajnory
Tel. +421 (0)2 4820 9091
Fax +421 (0)2 4820 9093
info@hach-lange.sk
www.hach-lange.sk

HACH LANGE KFT.
Hegyalja út 7-13.
H-1016 Budapest
Tel. +36 (06)1 225 7783
Fax +36 (06)1 225 7784
info@hach-lange.hu
www.hach-lange.hu

HACH LANGE S.R.L.
Str. Leonida, nr. 13
Sector 2
RO-020555 Bucuresti
Tel. +40 (0) 21 201 92 43
Fax +40 (0) 21 201 92 43
info@hach-lange.ro
www.hach-lange.ro

HACH LANGE
8, Kr. Sarafov str.
BG-1164 Sofia
Tel. +359 (0)2 963 44 54
Fax +359 (0)2 866 04 47
info@hach-lange.bg
www.hach-lange.bg

HACH LANGE SU
ANAL Z S STEMLER  
LTD. T .
Hilal Mah. 75. Sokak
Arman Plaza No: 9/A
TR-06550 Çankaya/ANKARA
Tel. +90 (0)312 440 98 98
Fax +90 (0)312 442 11 01
bilgi@hach-lange.com.tr
www.hach-lange.com.tr

HACH LANGE D.O.O.
Fajfarjeva 15
SI-1230 Domžale
Tel. +386 (0)59 051 000
Fax +386 (0)59 051 010
info@hach-lange.si
www.hach-lange.si

CH LANGE E. . .
 27

GR-115 27 
. +30 210 7777038

Fax +30 210 7777976
info@hach-lange.gr
www.hach-lange.gr

HACH LANGE E.P.E.
27, Avlidos str
GR-115 27 Athens
Tel. +30 210 7777038
Fax +30 210 7777976
info@hach-lange.gr
www.hach-lange.gr
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Appendix A Wiring for non-Sigma flow meters

CAUTION
Only qualified personnel should conduct the tasks described 
in this section of the manual.

Prerequisites:

• Multi-purpose half cable

• Auxiliary adapter cable (6-pin to 7-pin adapter)

• Optional splitter (Figure 22 on page 42) to provide additional 
connections. Two or more splitters may be connected in series.

See Accessories on page 94 for ordering information.

Procedure:
Use the auxiliary connector diagram in Figure 41 and wiring 
information in Table 9 to wire the flow meter to the controller.

Figure 41 Auxiliary connector (7-pin)

Table 9 Half-cable wiring information for non-Sigma flow meters

Pin Signal 
description 

Wire 
color1 Purpose Rating

A
12 VDC 
power 
output

White

Power supply positive output. Powers 
an external device or flow meter. Must 
be used in conjunction with pin B 
(common).

This output is protected by a thermal current limiter.
12 VDC nominal output at 1 A maximum when using 
battery 8754400 to power the sampler.
15 VDC regulated output at 0.5 A maximum when 
using AC power to power the sampler.B Common Blue

Power supply negative return. When 
using AC power, this pin is connected to 
earth ground 2.
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Wiring for non-Sigma flow meters

C
Pulse/
Current 
input

Orange

This input triggers sample collection. 
The signal may be generated by:

• An external flow meter or other 
device with an appropriate pulse or 
4-20mA control output.

• Simple floating (dry) contact 
closure. 

• An external flow meter or other 
device with a 4-20mA current 
output. 

(For more information on flow pacing, 
see the instruction sheet supplied with 
the 4—20 mA input.)

In pulse mode, this input responds to a positive pulse 
with respect to Common (pin B). It is terminated 
(pulled low) to Common (pin B) through a series 
1 k  resistor and 7.5 V zener diode.
In current mode, this input responds to current 
entering pin C and returning on pin B (common). The 
input burden is 100 ohms plus 0.4V. The maximum 
input current is internally limited at 40-50 mA but long 
term operation in this state constitutes abuse and is 
not warranted.
Absolute maximum input: 0 to 15 VDC with respect 
to Common (pin B). Signal required to activate input:
5–15 V positive going pulse with respect to common 
(pin B) of at least 50 millisecond duration. Source 
impedance of driving signal should be less than 
5 k . 
Dry contact (switch) closure of at least 50 millisecond 
duration between pin A (12 VDC) and pin C (Pulse 
Input). Contact resistance should be less than 5 k . 
Contact current will be less than 8 mA DC.

D

Liquid level 
actuator/aux
iliary control 
input

Black

This input sends a signal to the 
microprocessor inside the sampler 
causing it to "wake up" and begin or 
resume its sampling program. 
Applications for this input include:
A simple float level switch (dry contacts) 
may be used to actuate the sampler 
when liquid is present.
Start this sampler after another sampler 
has finished its program.
Start the sampler in response to some 
user-defined condition from an external 
device that provides an appropriate 
control signal. For example a pH meter 
could be used to initiate sampling in 
response to a high or low pH condition. 

This input is terminated (pulled high) to an internal 
+5 V supply through an 11 k  resistance and 
protected by a series 1 k  resistor and 7.5 V zener 
diode terminated to Common (pin B). The input 
responds to a high to low voltage transition with a 
logic low pulse width of at least 50 milliseconds.
Absolute maximum input:
0 to 15 VDC with respect to Common (pin B). Signal 
required to activate input:
External logic signal having 5-15 VDC power source. 
The drive signal should be normally high. The 
external driver should be capable of sinking 0.5 mA 
@ 1 VDC maximum at the logic low level.
A logic high signal from a driver with power source of 
greater than 7.5 V will source current into this input 
at the rate of: I = (V - 7.5)/1000 where: 
I is the source current
V is the power supply voltage of the driving logic.
Dry contact (switch) closure of at least 50 millisecond 
duration between pin D and pin B (common). 
Contact resistance should be less than 2 k . Contact 
current will be less than 0.5 mA DC.

E Special 
output Red

Normally at 0 VDC, this line goes to +12 
VDC upon any of the selected events 
described in section 5.3.2 on page 66.

This output is thermally protected against short 
circuit currents to common (pin B). Limit external 
load current to 0.2 A. 
The output is normally logic low (0 VDC) with respect 
to common (pin B). Active high output levels are:
15 VDC nominal when using AC power to power the 
sampler 
12 VDC nominal when using battery 8754400 to 
power the sampler. 

Table 9 Half-cable wiring information for non-Sigma flow meters (continued)

Pin Signal 
description 

Wire 
color1 Purpose Rating
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Wiring for non-Sigma flow meters

F
Program 
complete 
output

Green

Normally an open circuit, this line 
switches to ground for 90 seconds at 
the conclusion of the sampling program. 
Used to “wake up” another sampler to 
take over sampling or to signal an 
operator or data logger upon the 
completion of the sampling program. 
This pin is also used to signal the bottle 
full condition in a single 
bottle/continuous mode, and will 
transmit the bottle number to a flow 
meter if the program complete signal 
is disabled.

This is an open collector output with 18 V zener 
clamp diode for overvoltage protection. The output is 
active low with respect to common (pin B).
Absolute maximum ratings for output transistor:
Sink current = 25 mA DC maximum.
External pull-up voltage = 18 VDC maximum.

G Shield N/A

Provides connection to earth ground 
when the sampler is powered using 
AC power. This connection is only 
intended for use in controlling RF 
emissions and susceptibility.

Not intended for use as safety ground. Do not use as 
a current carrying conductor.
Cables greater than 3 meters length connected to 
the sampler auxiliary port should be shielded.
Regardless of length, if a shielded cable is 
connected to the auxiliary port, the shield (drain) wire 
should only be connected to earth ground at one end 
of the cable to avoid ground loop currents.

1 Wire color refers to the colors of multi-purpose cables Cat. No. 8756800 and 8756900.
2 All mains powered equipment that connects to the controller terminals should be NRTL listed.

Note: In some installations, it is necessary to connect external equipment to the Pulse input, Special output and/or Program 
Complete output via long cable runs. Since these are ground-referenced pulse interfaces, there is a possibility of false signalling 
due to transient ground differences between each end of the cable. High ground differentials are particularly likely in heavy 
industrial environments. In such circumstances, it may be necessary to use third-party galvanic isolators (e.g. optocouplers) in
line with the affected signal(s). For the Current Input, external ground isolation is not usually necessary because the 4-20mA 
transmitter normally provides isolation. 

Table 9 Half-cable wiring information for non-Sigma flow meters (continued)

Pin Signal 
description 

Wire 
color1 Purpose Rating
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Appendix B SDI-12 Configuration for a Hydrolab Sonde

Prerequisites:

• SDI-12 compatible sonde

• Power adapter (Mains/Battery. Power adapter not required if 
sonde is powered by Internal Battery Pack.)

• External power adapter cable (not required if sonde is powered 
by Internal Battery Pack).

• Detachable cable (Cat. no. 13470HY/015XXX)

• HYDRAS 3LT software tool installed in PC

• PC

Refer to Figure 42 for when configuring the power supply setup.

Setup for sonde powered by IBP

If your sonde is internally powered by an IBP (Internal Battery 
Pack), connect the 9-pin end of the detachable cable to one of the 
COM ports available in the PC. Connect the other end of the 
detachable cable (6-pin connector) to the bulkhead connector. 
Follow the SDI-12 configuration instructions (see SDI-12 
Configuration on page 104).

Setup for sonde with external power source

Connect the power adapter to the power source (AC main or 
external battery) and connect the other end to the external power 
adapter cable. Connect one end of the external power adapter 
cable to one of the COM ports in the PC and the other end to the 
detachable cable. Connect the 6-pin connector to the bulk head 
connector of the sonde. Follow the instructions given for configuring 
the SDI-12 (see SDI-12 Configuration on page 104).

Figure 42 Setup for sonde with external power source
1 To power source (if applicable) 4 Sonde bulkhead connector

2 9-pin connector 5 6-pin connector

3 Cable configuration may vary depending on application. Refer to Hydrolab DS5X, DS5, and MS5 Water Quality 
Multiprobes User Manual (Cat. No. 003078HY).
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SDI-12 Configuration for a Hydrolab Sonde

B.1 SDI-12 Configuration
Once the sonde is connected to one of the COM ports in the PC, go 
to START MENU>ALL PROGRAMS>HYDRAS3 LT in the PC. This 
will start the Hydras3 LT software as shown in Figure 43.

Upon starting, the HYDRAS3 LT software scans the available COM 
ports in the PC. If a sonde is detected, this information will be 
displayed in the Connected Sondes tab of the HYDRAS3 LT 
window.

If your sonde is not listed in the Connected Sondes tab, check the 
connection to the power supply and the connection to the COM 
port. 

Make sure the connected sonde is highlighted in the Connected 
Sondes window, and click the Operate Sonde button (Figure 43). A 
popup configuration window will appear (Figure 44).

Figure 43 Hydras3 LT Window
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SDI-12 Configuration for a Hydrolab Sonde

Click on the settings tab to configure the sonde SDI-12 interface 
(Figure 45).

Figure 44 Hydras3 LT configuration window
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SDI-12 Configuration for a Hydrolab Sonde

Click on the Enabled checkbox in the communication window of the 
settings tab.This enables the SDI-12 interface.

Select the address from the valid range for the sonde, as shown in 
Figure 46. The valid address range is from 0 - 9. 

Figure 45 Settings tab
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SDI-12 Configuration for a Hydrolab Sonde

Click on the Define SDI Parameter Order button to configure the 
order of available parameters for the SDI-12 interface. This will 
open Define SDI Parameter Order window (Figure 47), showing the 
total available parameters in the left pane. The right pane displays 
the selected parameter and its order position.

You can define your own parameter list from the available 
parameter set and change the order using the up and down button 
near the right pane. After completing the parameter selection and 
setting the parameter order, click the OK button.

Figure 46 Address configuration
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SDI-12 Configuration for a Hydrolab Sonde

Figure 47 Define SDI Parameter Order
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SDI-12 Configuration for a Hydrolab Sonde

In the settings tab, click on Save Settings to save the settings and 
close the Hydras3 LT software (Figure 35). This completes the 
configuration of the sonde for the SDI-12 interface.

Figure 48 Save Settings
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A
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advanced sampling

menu overview .................................................. 65
operate from external signal .............................. 67
output signal ...................................................... 66
stormwater ......................................................... 71
variable intervals ................................................ 72

auxiliary connector
output signal ...................................................... 66

B
bottles

cleaning ............................................................. 25
eight bottle installation ....................................... 29
four bottle installation ......................................... 28
list of .................................................................. 93
setting the number of ......................................... 48
twenty four-bottle installation ............................. 31
two bottle installation ......................................... 28

bottles per sample .................................................... 48

C
calibration

liquid sensor ...................................................... 59
manual calibration ............................................. 57
sample volume .................................................. 55

cascade sampling .................................................... 66
cleaning

bottles ................................................................ 25
pump rotor ......................................................... 79

communication
serial connector ................................................. 42

containers. See bottles

D
data

event log ............................................................ 54
sample history ................................................... 53
viewing ............................................................... 51

default settings ......................................................... 49
desiccant

replacement ....................................................... 81
diagnostic tests ........................................................ 90
distributor

arm tube replacement ........................................ 80
diagnostic test .................................................... 90
installing ............................................................. 34
manual operation of ........................................... 51

E
error messages ........................................................ 88

event log .................................................................. 54

F
flow meter

installation .......................................................... 41
trigger sampler operation with ........................... 67

G
grab samples ..................................................... 50, 58

I
intake tubing

installing ............................................................. 35
specifying type and length ................................. 48

K
keypad ..................................................................... 43

L
LED indicator ........................................................... 43
liquid sensor

calibration of ...................................................... 59
diagnostic test .................................................... 91
volume determination with ................................. 55

M
maintenance

desiccant replacement ....................................... 81
distributor tube replacement .............................. 80
pump rotor cleaning ........................................... 79
pump tube replacement ..................................... 76

manual operation
distributor ........................................................... 51
grab samples ..................................................... 50
pump .................................................................. 51

O
output signal

at each sample cycle ......................................... 66
at program completion ....................................... 66

P
password .................................................................. 59
presets ..................................................................... 49
pump

cleaning the rotor ............................................... 79
manual operation of ........................................... 51
tube installation .................................................. 77
tube replacement ............................................... 76

R
rotor .......................................................................... 79
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S
safety

confined space precautions ............................... 14
general information ............................................ 13

sample history .......................................................... 53
sample program

basic menu overview ......................................... 45
bottle number ..................................................... 48
cascade sampling .............................................. 66
default settings .................................................. 49
history ................................................................ 53
intake tubing ...................................................... 48
multiple start/stop times ............................... 67, 71
reviewing ........................................................... 48
starting or stopping ............................................ 50
status ................................................................. 51

sampler
mounting ............................................................ 23
replacement parts .............................................. 93

sampler setup
eight bottles ....................................................... 29
twenty four bottles ............................................. 31
two or four bottles .............................................. 28

samples per bottle .................................................... 48
SD900 controller

advanced software overview ............................. 65
diagnostic tests .................................................. 90
keypad ............................................................... 43
passwords ......................................................... 59
software overview .............................................. 45
turning on or off ................................................. 43

SDI-12, configuring .................................................. 60
serial connector

pin assignments ................................................. 42
setpoint sampling ..................................................... 67
Setpoint sampling, SDI-12 ....................................... 68
sonde configuring ................................................... 103
sonde, attaching ....................................................... 60
stormwater sampling

first flush samples .............................................. 71
menu overview .................................................. 65

T
templates. See presets
Timed bottle sets ...................................................... 73
troubleshooting

diagnostic tests .................................................. 90
table ................................................................... 87

tubing replacement reminder ................................... 63
tubing, distributor ..................................................... 80
tubing, intake

installing ............................................................. 35
tubing, pump

installation .......................................................... 77
replacement ....................................................... 76
tubing life ........................................................... 76

V
variable intervals ...................................................... 72
volume

bottle .................................................................. 47
calibration .......................................................... 55
manual calibration ............................................. 57
verify sample volume ......................................... 58
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1 Introduction

MANUAL SCOPE The Rosemount® Series 8700 Magnetic Flowmeter System combines 
separate flowtube and transmitter units. This manual is designed to assist 
in the installation and operation of Rosemount Model 8705, Model 8707 
High-Signal, and Model 8711 Magnetic Flowmeter Flowtubes. 

Specific transmitter information is located in the product manual 
for the Model 8712C/U/H (document 00809-0100-4729), Model 8732C 
(document 00809-0100-4725), or Model 8742C (document 00809-0100-4793) 
Magnetic Flowmeter Transmitters. 

Section 2: Installation
• installation instructions

Section 3: Start-Up and Operation
• flowtube calibration number
• flowtube configuration information.

Section 4: Troubleshooting
• troubleshooting procedures 
• electrical circuit diagrams

Section 5: Model 8705 and Model 8707 High-Signal
Flowtube Specifications

• specifications for Model 8705 and Model 8707
• reference tables
• dimensional drawings

Section 6: Model 8711 Flowtube Specifications
• specifications for Model 8711 
• reference tables
• dimensional drawings

Appendix A: Field-Removable Electrodes
• instructions for removing and replacing the field-removable 

electrode assembly

Attempting to install and operate Model 8705, Model 8707 High-Signal, or Model
8711 Magnetic Flowmeter Flowtubes without reviewing the instructions contained in
this manual could result in personal injury or equipment damage.
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SYSTEM DESCRIPTION Rosemount Series 8700 Magnetic Flowmeter Systems measure 
volumetric flow rate by detecting the velocity of a conductive liquid that 
passes through a magnetic field. Magnetic Flowmeter Systems consist 
of a flowtube and a transmitter. 

There are three Rosemount magnetic flowmeter flowtubes:

• Flanged Model 8705

• Flanged High-Signal Model 8707

• Wafer-Style Model 8711

There are three Rosemount magnetic flowmeter transmitters:

• Model 8712C/U/H

• Model 8732C

• Model 8742C

The flowtube is installed in-line with process piping — either vertically 
or horizontally. Coils located on opposite sides of the flowtube create the 
necessary magnetic field. A conductive liquid moving through the 
magnetic field generates a voltage that is detected by two electrodes.

The transmitter drives the coils to generate a magnetic field and 
electronically conditions the voltage detected by the electrodes. The 
transmitter then produces output signals proportional to the 
liquid velocity.

SAFETY MESSAGES Procedures and instructions in this manual may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the safety messages listed at the beginning of each 
section before performing any operations.
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2 Installation

SAFETY MESSAGES This section covers the steps required to physically install the flowtube. 
Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Please refer to the following safety messages before 
performing any operation in this section.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may
result in death or serious injury. Do not perform any servicing other than
that contained in the operating instructions, unless qualified.

The flowtube liner is vulnerable to handling damage. Never place anything through
the flowtube for the purpose of lifting or gaining leverage. Liner damage can render
the flowtube useless.

To avoid possible damage to the flowtube liner ends, do not use metallic or
spiral-wound gaskets. If frequent removal is anticipated, take precautions to protect the
liner ends. Short spool pieces attached to the flowtube ends are often used for
protection.

Correct flange bolt tightening is crucial for proper flowtube operation and life. All bolts
must be tightened in the proper sequence to the specified torque limits. Failure to
observe these instructions could result in severe damage to the flowtube lining and
possible flowtube replacement.
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STEP 1: HANDLING Handle all parts carefully to prevent damage. Whenever possible, 
transport the system to the installation site in the original shipping 
containers. Teflon®-lined flowtubes are shipped with end covers that 
protect it from both mechanical damage and normal unrestrained 
distortion. Remove the end covers just before installation.
Flanged 6- through 36-inch flowtubes come with a lifting lug on each 
flange. The lifting lugs make the flowtube easier to handle when it is 
transported and lowered into place at the installation site. Flanged ½- 
to 4-inch flowtubes do not have lugs. They must be supported with a 
lifting sling on either side of the housing. 

Figure 2-1 shows flowtubes correctly supported for handling and 
installation. Notice the plywood end pieces are still in place to protect 
the flowtube liner during transportation.

FIGURE 2-1. Flowtube Support for
Handling and Installation

STEP 2: MOUNTING Physical mounting of a flowtube is similar to installing a typical section 
of pipe. Conventional tools, equipment, and accessories (bolts, gaskets, 
and grounding hardware) are required. 

Calibration Rosemount flowtubes are wet calibrated at the factory. They do not 
need further calibration during installation.

See Safety Messages on page 2-1 for complete warning information.

½- through 4-Inch
Flowtubes

6- through 36-Inch
Flowtubes

87
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-0
28

1D
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A
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A
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Installation

Upstream/
Downstream Piping

To ensure specification accuracy over widely varying process conditions, 
install the flowtube a minimum of five straight pipe diameters 
upstream and two pipe diameters downstream from the electrode plane 
(see Figure 2-2).

FIGURE 2-2. Upstream and
Downstream Straight Pipe Diameters

Flowtube Orientation The flowtube should be installed in a position that ensures the flowtube 
remains full during operation. Horizontal or inclined positions are 
preferred. Figures 2-3, 2-4, and 2-5 show the proper flowtube orientation 
for the most common installations. 

The following orientations ensure that the electrodes are in the 
optimum plane to minimize the effects of entrapped gas. Further 
information on electrode orientation can be found in Appendix A.

As illustrated in Figures 2-4B and 2-5B, avoid downward flows where back 
pressure does not ensure that the flowtube remains full at all times. 

FIGURE 2-3.
Horizontal Flowtube Orientation
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FIGURE 2-4.
Vertical Flowtube Orientation

FIGURE 2-5.
Incline or Decline Orientation
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Installation

Flow Direction The flowtube should be mounted so that the FORWARD end of the flow 
arrow, shown on the flowtube identification tag, points in the direction 
of flow through the tube (see Figure 2-6). In this mounting 
configuration, the conduit ports point upstream.

FIGURE 2-6. Flow Direction

STEP 3: INSTALLATION OF
MODEL 8705 AND MODEL
8707 HIGH-SIGNAL

The following drawings should be used as a guide in the installation of 
the Model 8705 and Model 8707 High-Signal Flowtubes. Refer to page 
2-8 for installation of the Model 8711 Flowtube.

Gaskets The flowtube requires a gasket at each of its connections to adjacent devices 
or piping. The gasket material selected must be compatible with the process 
fluid and operating conditions. Metallic or spiral-wound gaskets can 
damage the liner. If the gaskets will be removed frequently, protect the 
liner ends.

A gasket is required on each side of the grounding ring, as shown in 
Figure 2-7. All other applications (including lining protector and 
grounding electrode) require only one gasket on each end connection, as 
shown in Figure 2-8.

FLOW

Flow Direction Arrow

87
05

-0
28

1H
02

F

See Safety Messages on page 2-1 for complete warning information.
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FIGURE 2-7. Gasket Placement with
Non-attached Grounding Rings

FIGURE 2-8. Gasket Placement

Flange Bolts Flowtube sizes and torque values for both ASME B16.5 (ANSI) Class 
150 and Class 300 flanges are listed in Table 2-1. Consult factory for 
other flange ratings and types. Tighten flange bolts in the incremental 
sequence as shown in Figure 2-9. See Table 5 and Table 7 for bolt sizes 
and hole diameters.

Always check for leaks at the flanges after tightening the flange bolts. 
Failure to use the correct flange bolt tightening methods can result in 
severe damage. All flowtubes require a second torquing twenty-four 
hours after initial flange bolt tightening.

Gasket (Supplied by user)
Grounding Ring

Gasket (Supplied by user) 87
05

-0
03

8D
87

05
-0

04
0E

Gasket (Supplied by user)

See Safety Messages on page 2-1 for complete warning information.
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Installation

FIGURE 2-9. Flange Bolt
Torquing Sequence

TABLE 2-1. Flange Bolt Torque
Specifications for Model 8705 and
Model 8707 High-Signal Flowtubes

4-Bolt 8-Bolt

12-Bolt 14-Bolt

20-Bolt

87
01

-0
87

0G
02

A

Torque the flange bolts
in increments according to

the above numerical sequence.

Size Code Line Size Class 150
(pound-feet)

Class 300
(pound-feet)

005
010
015
020
030
040
060
080
100
120
140
160
180
200
240
300
360

½-inch (15 mm)
1 inch (25 mm)

1½ inch (40 mm)
2 inch (50 mm)
3 inch (80 mm)
4 inch (100 mm)
6 inch (150 mm)
8 inch (200 mm)
10 inch (250 mm)
12 inch (300 mm)
14 inch (350 mm)
16 inch (400 mm)
18 inch (450 mm)
20 inch (500 mm)
24 inch (600 mm)
30 inch (750 mm)
36 inch (900 mm)

10
10
17
25
45
35
60
80
70
80
100
90
125
125
150
150
200

10
10
22
17
35
50
65
60
65
80
–
–
–
–
–
–
–
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STEP 3: INSTALLATION OF
MODEL 8711

The following section should be used as a guide in the installation of the 
Model 8711 Flowtube.

Gaskets The flowtube requires a gasket at each of its connections to adjacent devices 
or piping. The gasket material selected must be compatible with the process 
fluid and operating conditions. Metallic or spiral-wound gaskets can 
damage the liner. If the gaskets will be removed frequently, protect the 
liner ends. If grounding rings are used, a gasket is required on each 
side of the grounding ring.

Alignment and Bolting 1. On 1½ - through 8-inch (40 through 200 mm) line sizes, place 
centering rings over each end of the flowtube. The smaller line 
sizes, 0.15- through 1-inch (4 through 25 mm), do not require 
centering rings.

2. Insert studs for the bottom side of the flowtube between the pipe 
flanges. Stud specifications are listed in Table 2-2 Using carbon 
steel bolts on smaller line sizes, 0.15- through 1-inch (4 
through 25 mm), rather than the required stainless steel 
bolts, will degrade performance.

TABLE 2-2. Stud Specifications

3. Place the flowtube between the flanges. Make sure that the 
centering rings are properly placed in the studs. The studs should 
be aligned with the markings on the rings that correspond to the 
flange you are using.

4. Insert the remaining studs, washers, and nuts.
5. Tighten to the torque specifications shown in Table 2-1 Do not 

overtighten the bolts or the liner may be damaged.

NOTE
On the 4- and 6-inch PN 10–16, insert the flowtube with rings first and then 
insert the studs. The slots on this ring scenario are located on the inside of 
the ring.

See Safety Messages on page 2-1 for complete warning information.

Nominal Flowtube Size Stud Specifications

0.15 – 1 inch (4 – 25 mm) 316 SST ASTM A193, Grade B8M Class 1 threaded mounted studs

1½ – 8 inch (40 – 200 mm) CS, ASTM A193, Grade B7, threaded mounting studs
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Installation

FIGURE 2-10. Gasket Placement with
Centering Rings

Flange Bolts Flowtube sizes and torque values for both Class 150 and Class 300 
flanges are listed in Table 2-3. Tighten flange bolts in the incremental 
sequence, shown in Figure 2-9. 

Always check for leaks at the flanges after tightening the flange 
bolts. All flowtubes require a second torquing 24 hours after initial 
flange bolt tightening. 

TABLE 2-3. Torque specifications

Customer-supplied
Gasket

87
32

-0
00

2A
1A

Centering Rings

FLOW

Installation, Studs
Nuts and Washers

Size Code Line Size Pound-feet Newton-meter

15F
30F
005
010
015
020
030
040
060
080

0.15 inch (4 mm)
0.30 inch (8 mm)
½-inch (15 mm)
1 inch (25 mm)

1½ inch (40 mm)
2 inch (50 mm)
3 inch (80 mm)
4 inch (100 mm)
6 inch (150 mm)
8 inch (200 mm)

5
5
5

10
15
25
40
30
50
70

6.8
6.8
6.8

13.6
20.5
34.1
54.6
40.1
68.2
81.9
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STEP 4: GROUNDING Grounding the flowtube is one of the most important details of flowtube 
installation. Proper grounding ensures that only the voltage induced in 
the magnetic field of the flowtube is measured. Use Table 2-4 to 
determine which grounding option to follow for proper installation. 
Attached grounding rings should be grounded equivalently to 
non-attached grounding rings.

NOTE
Consult factory for installations requiring cathodic protection or situations 
where there are high currents or high potential in the process. 

The flowtube case should always be grounded in accordance with 
national and local electrical codes. Failure to do so may impair the 
protection provided by the equipment. The most effective grounding 
method is direct connection to earth ground with minimal impedance.

The Internal Ground Connection (Protective Ground Connection) 
located in side the junction box is the Internal Ground Connection 
screw. This screw is identified by the ground symbol:

TABLE 2-4. Grounding Installation

Grounding Options

Type of Pipe No Grounding Options Grounding Rings Grounding Electrodes Lining Protectors

Conductive Unlined Pipe See Figure 2-11 Not Required Not Required See Figure 2-12

Conductive Lined Pipe Insufficient Grounding See Figure 2-12 See Figure 2-11 See Figure 2-12

Non-Conductive Pipe Insufficient Grounding See Figure 2-13 See Figure 2-14 See Figure 2-13
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Installation

FIGURE 2-11. No Grounding Options
or Grounding Electrode in Lined Pipe

FIGURE 2-12. Grounding with
Grounding Rings or Lining Protectors

Earth
Ground

87
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-0
04
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Earth
Ground
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03

8C

Grounding Rings
or

Lining Protectors
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FIGURE 2-13. Grounding with
Grounding Rings or Lining Protectors

FIGURE 2-14. Grounding with
Grounding Electrodes

87
05

-0
03

8E

Grounding Rings
or

Lining Protectors

Earth
Ground

Earth
Ground
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05

-0
04

0D
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Installation

STEP 5: WIRING The conduit connections needed for installation depend on transmitter 
location. A conduit run between the flowtube and transmitter is not 
required if the transmitter is integrally mounted on the flowtube. 

Conduit Ports
and Connections

Both the flowtube and transmitter junction boxes have ports for ¾-inch 
NPT conduit connections. These connections should be made in 
accordance with local or plant electrical codes. Unused ports should be 
sealed with metal plugs. Housing damage will result if metal plugs 
are overtightened.

Flanged and wafer flowtubes have two conduit ports as shown in 
Figures 1, 2, 3, and 1. Either one may be used for both the coil drive and 
electrode cables. Use the stainless steel plug that is provided to seal the 
unused conduit port. 

Series 8700 Flowtubes use a pulsed-dc signal generated by Model 
8712C/U/H, Model 8732C, or Model 8742C Magnetic Flowmeter 
Transmitter. Connect the Model 8712H High-Signal Magnetic 
Flowmeter Transmitter only to the Model 8707 High-Signal Flowtube. 

A single dedicated conduit run for the coil drive and electrode cables is 
needed between a flowtube and a remote transmitter. Bundled cables in 
a single conduit are likely to create interference and noise problems in 
your system. Use one set of cables per conduit run. See Figure 2-15 for 
proper conduit installation diagram and Table 2-5 for 
recommended cable.

Use wire rated for the proper temperature application. For connections 
in ambient temperatures above 140 °F (60 °C), use a wire rated for 
176 °F (80 °C). For ambients greater than 176 °F (80 °C), use a wire 
rated for 230 °F (110 °C).

This is a pulsed dc magnetic
flowmeter. Do not connect ac
power to the flowtube or to
terminals 1 and 2 of the
transmitter, or replacement of the
electronics board will be necessary.
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FIGURE 2-15. Conduit Preparation  

TABLE 2-5. Cable Requirements Transmitter Input Power

Remote transmitter installations require equal lengths of signal and 
coil drive cables. Integrally mounted transmitters are factory wired and 
do not require interconnecting cables.

Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified, and 
will be shipped with the flowtube.

Cable longer than 100 feet (30 meters) is not recommended for 
high-signal magmeter systems.

Coil Drive and Electrode
Cables

Coil Drive and Electrode
Cables

Power

Outputs

Power

Outputs

WRONG CORRECT

Power

Outputs

Power

Outputs

87
05

-0
00

5C
D

G
A

,D
D

G
A

Description Part Number

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coll Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001
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Installation

Cable Preparation Prepare the flowtube ends of the coil drive and electrode cables, as 
shown in Figure 2-16.

NOTE
The maximum length for unshielded wire in the wiring compartment is ½-inch.

Correct cable preparation is important for a successful installation. The 
cable shield should be stripped back no more than 0.50 inch. If more wire is 
exposed, electrical noise will increase and create unstable meter readings.

FIGURE 2-16. Cable
Preparation Detail

IMPORTANT
Failure to connect the cable shields will result in improper operation. 
Series 8700 Flowtube Systems require that the cable shields be 
connected at the flowtube for proper operation. 

0.50 inch

Cable Shield 87
05

-0
04

1B
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Flowtube to Model 8712C/U
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-17.

FIGURE 2-17. Wiring Diagram to
Model 8712C/U Transmitter

87
12

-0
4A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will be
necessary.

TABLE 2-6. Flowtube to Remote
Mount Transmitter

Rosemount
Model 8712C/U

Transmitters

Rosemount Model
8705/8707/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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High-Signal Flowtube
to High-Signal
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-18.

FIGURE 2-18. Wiring Diagram to
Model 8712H High-Signal Transmitter

87
12

-0
3A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE 2-7. High-Signal Flowtube to
High-Signal Transmitter

Rosemount
Model 8712H
Transmitters

Rosemount Model
8707 Flowtubes

1 1

2 2

17 17

18 18

19 19
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Flowtube to Integral Mount
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-19.

FIGURE 2-19. Wiring Diagram to
Model 8732C/8742C Transmitter

 

87
32

-8
73

2B
01

A

Electronics Board

W

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE 2-8. Flowtube to Integral
Mount Transmitter

Rosemount Model
8732C/8742C

Rosemount
Model 8705/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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STEP 6: PROCESS LEAK
PROTECTION
(MODEL 8705 AND MODEL
8707 HIGH-SIGNAL ONLY)

The Model 8705 and Model 8707 High-Signal Flowtube housing is 
fabricated from carbon steel to perform two separate functions. First, it 
provides shielding for the flowtube magnetics so that external 
disturbances cannot interfere with the magnetic field and thus affect 
the flow measurement. Second, it provides the physical protection to 
the coils and other internal components from contamination and 
physical damage that might occur in an industrial environment. The 
housing is completely welded and gasket-free.

The three housing configurations are identified by the W0, W1, or W3 
in the model number option code when ordering. Below are brief 
descriptions of each housing configuration, which are followed by a 
more detailed overview.

• Code W0 — sealed, welded coil housing (standard configuration)
• Code W1 — sealed, welded coil housing with a relief valve 

capable of venting fugitive emissions to a safe location (additional 
plumbing from the flowtube to a safe area, installed by the user, is 
required to vent properly)

• Code W3 — sealed, welded coil housing with separate electrode 
compartments capable of venting fugitive emissions (additional 
plumbing from the flowtube to a safe area, installed by the user, is 
required to vent properly)

Standard Housing
Configuration

The standard housing configuration is identified by a code W0 in the 
model number. This configuration does not provide separate electrode 
compartments with external electrode access. In the event of a process 
leak, these models will not protect the coils or other sensitive areas 
around the flowtube from exposure to the pressure fluid.

FIGURE 2-20. Standard Housing —
Configuration Sealed Welded Housing
(Option Code W0)

¾–14 NPT Conduit
Connection(no relief valve)

87
05

-1
00

2A
05

D
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Relief Valves The first optional configuration, identified by the W1 in the model 
number option code, uses a completely welded coil housing. This 
configuration does not provide separate electrode compartments with 
external electrode access. This optional housing configuration provides 
a relief valve in the housing to prevent possible overpressuring caused 
by damage to the lining or other situations that might allow process 
pressure to enter the housing. The relief valve will vent when the 
pressure inside the flowtube housing exceeds 5 psi. Additional piping 
(provided by the user) may be connected to this relief valve to drain any 
process leakage to safe containment (see Figure 2-21).

FIGURE 2-21. Coil-Housing
Configuration — Standard Welded
Housing With Relief Valve
(Option Code W1)

Optional:
Use drain port to

plumb to a safe area
(Supplied by user) ¾–14 NPT Conduit

Connection

87
05

-0
02

1A
05

B

¼'' NPT – 5 psi
Pressure Relief Valve
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Process Leak Containment The second optional configuration, identified as option code W3 in the 
model number, divides the coil housing into three compartments: one 
for each electrode and one for the coils. Should a damaged liner or 
electrode fault process fluid to migrate behind the electrode seals, the 
fluid is contained in the electrode compartment. The sealed electrode 
compartment prevents the process fluid from entering the coil 
compartment where it would damage the coils and other 
internal components.

The electrode compartments are designed to contain the process fluid at 
full line pressure. An o-ring sealed cover provides access to each of the 
electrode compartments from outside the flowtube; drainports are 
provided in each cover for the removal of fluid.

NOTE
The electrode compartment could contain full line pressure and it must 
be depressurized before the cover is removed.

FIGURE 2-22. Housing Configuration
— Sealed Electrode Compartment
(Option Code W3)

If necessary, capture any process fluid leakage, connect the appropriate 
piping to the drainports, and provide for proper disposal (see Figure 
2-22).

Fused Glass Seal

Sealed Electrode Compartment

¼–NPT

O-Ring Seal

Optional:
Use drain port to

plumb to a safe area
(Supplied by user)

87
05

-0
00

7A
D

G
B

Grounding Electrode Port
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STEP 7: START-UP
AND OPERATION

Start-up and operation is dependent upon the transmitter selected to 
complement the flowtube. For transmitter start-up information, refer to 
the Model 8712C/U/H manual (document 00809-0100-4729), the Model 
8732C manual (document 00809-0100-4725), or the Model 8742C 
manual (document 00809-0100-4793).

Flowtube
Calibration Number

A unique flowtube calibration number, imprinted on the flowtube tag, 
enables any flowtube to be used with any Rosemount transmitter 
without further calibration. Rosemount flow lab tests determine 
individual flowtube output characteristics. The characteristics are 
identified by a 16-digit calibration number.

The 16-digit calibration number can be programmed into the Model 
8712C/U/H or Model 8732C transmitter using the Local Operator 
Interface (LOI) or the Model 275 HART® Communicator. Refer to the 
appropriate transmitter product manual for complete instructions. In a 
FOUNDATION™ fieldbus environment, the Model 8742C can be 
configured using the DeltaV™ configuration tool or another 
FOUNDATION fieldbus configuration device.

The calibration number is more than a correction factor, or K- factor, for 
the flowtube. The first five digits represent the low frequency gain. The 
ninth through thirteenth digits represent the high frequency gain. Both 
numbers are normalized from an ideal number of 10000.  Standard 
configurations use the low frequency gain, but in noisy applications it 
may be worthwhile to switch to the higher frequency. An additional 
transmitter procedure, called Auto Zero, is required to perform at the 
higher coil drive frequency. The full procedure can be found in the 
appropriate transmitter manual. The seventh and eigth digits 
represent the zero offset at both frequencies where the nominal value 
is 50. Empty pipe functionality is a transmitter feature that is 
controlled by the flowtube calibration number. To turn off this feature, 
change the fourteenth digit to the number 7.

Quick Start-up To initiate a basic transmitter start-up, only four parameters are required:

• Tube calibration number
• Tube size
• Units
• Analog output range (URV)

Refer to the Model 8712C/U/H, Model 8732C, or Model 8742C product 
manuals for complete transmitter start-up instructions.
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3 Troubleshooting

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

INDEPENDENT
FLOWTUBE AND
TRANSMITTER
REPLACEMENT

Rosemount flow lab tests determine individual flowtube characteristics 
and account for them with the 16-digit calibration number. Flowtube 
interchangability reduces the need for spare transmitters. It also 
ensures factory-calibrated accuracy without additional calibration 
procedures or equipment. The unique calibration number is loaded into 
the transmitters, enabling the interface of a Rosemount flowtube to 
communicate with a Rosemount transmitter. A description of the 
flowtube calibration number is included on page 2-22.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may result in death
or serious injury. Do not perform any servicing other than that contained in the
operating instructions, unless qualified.

Mishandling products exposed to a hazardous substance may result in death or
serious injury. If the product being returned was exposed to a hazardous substance
as defined by OSHA, a copy of the required Material Safety Data Sheet (MSDS) for
each hazardous substance identified must be included with the returned goods.
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FLOWTUBE
TROUBLESHOOTING

The Model 8712C/U/H, Model 8732C, or Model 8742C Magnetic 
Flowmeter Transmitters perform self diagnostics on the entire 
magnetic flowmeter system: the transmitter, the flowtube, and the 
interconnecting wiring. While most of the diagnostics are related 
to the transmitter microprocessor, some tests diagnose specific 
flowtube problems.

NOTE
Before performing any of the flowtube tests, cut off power and 
disconnect all connections inside the flowtube junction box. 

If a problem with the flowtube is identified, the following chart can 
assist in troubleshooting the flowtube. 

Take all readings from inside the junction box with a multimeter. 
Readings taken at the transmitter terminals may provide incorrect or 
inconclusive information and should be avoided. 
A flowtube circuit diagram is shown in Figure 3-1.
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Troubleshooting

TABLE 3-1. Flowtube Troubleshooting

Test A–Flowtube Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1 and 2 from the transmitter.

➤ Measure the resistance across wires 1
and 2 going to the flowtube, using the
lowest ohms scale. The reading should
be between 2 and 18 �.

➤ A reading outside this range indicates
that the coils or cables may be open
or shorted.

Test B– Coil Shield to Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1, 2, and ground from the transmitter.

➤ Measure the resistance from the coil
shield (ground) to wires 1 and 2 using
the highest scale. Both readings should
be overrange.

➤ Any reading on the scale indicates that
the coils are shorted to the housing.

Test C– Electrode Shield to Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
17, 18, and 19 from the transmitter. Test
with process in the flowtube (either flow
or no flow).

➤ Measure the resistance from wire 17 to
18 and 17 to 19. This reading will
change as you hold the leads on the
wires, so use the initial reading.
These readings should both be between
1 k� and 3 M� and close to each other.

➤ A reading near 68k� or 0� indicates a
possible shorted electrode. A stable
reading indicates a shorted electrode.
A high reading indicates a possible
coated electrode, non-conductive
process, or electrode not in contact
with process.

Test D– Positive to Negative Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
18, and 19 from the transmitter. Test with
process in the flowtube (either flow or
no flow).

➤ Measure the resistance between wires
18 and 19. This reading should be in the
range between 100 k� and 2M�.

➤ An overrange reading indicates a coated
electrode, non-conductive process,
or electrode not in contact with the
process.

Test E– Coils to Electrode

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect all
wires from the transmitter.

➤ Measure the resistance between wires 1
or 2 and 18 and between 1 or 2 and 19.
Both readings should be in overrange.

➤ Any reading on scale indicates a
resistive path from the coils to electrode.
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FIGURE 3-1.
Flowtube Circuit Diagram

RETURN OF MATERIALS To expedite the return process outside the United States, contact the 
nearest Fisher-Rosemount representative.

The North American Response Center (1-800-654-7768) will assist you 
with any needed information or materials and is available for users 
within the United States and Canada, 24 hours a day.

The center will ask for product model and serial numbers, and will 
provide a Return Material Authorization (RMA) number. The center 
will also ask for the name of the process material the product was last 
exposed to. Mishandling products exposed to a hazardous substance 
may result in death or serious injury. A copy of the Material Safety 
Data Sheet may be required, depending on the nature of the hazardous 
substance as defined by OSHA.

The North American Response Center will provide the additional 
information and procedures necessary to return goods exposed to 
hazardous substances.

87
12

-0
00

7E
04

A

68.1k� (not applicable for flowtubes
with N0 hazardous certification
approval option code)

Flowtube Housing

68.1k�

See Safety Messages on page 3-1 for complete warning information.
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4 Specifications:
Model 8705 and Model 8707
High-Signal Flowtubes

SPECIFICATIONS

Functional Specifications Service
Conductive liquids and slurries

Line Sizes
1/2–36 inch (15–900 mm) for Model 8705
3–36 inch (80–600 mm) for Model 8707

Interchangeability
Model 8705 flowtubes are interchangeable with Model 8712C/U, Model 
8732, and Model 8742C Transmitters. Model 8707 High-Signal 
Flowtubes are interchangeable with Model 8712H High-Signal 
Transmitters. System accuracy is maintained regardless of line size or 
optional features. Each flowtube nameplate has a sixteen-digit 
calibration number that can be entered into a transmitter through the 
Local Operator Interface (LOI) or the HART Communicator on the 
Model 8712C/U/H and the Model 8732C. In a FOUNDATION™ fieldbus 
environment, the Model 8742C can be configured using the DeltaV™ 
fieldbus configuration tool or another FOUNDATION fieldbus 
configuration device. No further calibration is necessary.

Upper Range Limit

30 ft/s (10 m/s)

Process Temperature Limits

Teflon (PTFE) Lining
–20 to 350 °F (–29 to 177 °C)

Tefzel (ETFE) Lining
–20 to 300 °F (–29 to 149 °C)

Polyurethane Lining
0 to 140 °F (–18 to 60 °C)

Neoprene Lining
0 to 185 °F (–18 to 85 °C)

Linatex Lining (Not available for Model 8707)
0 to 158 °F (–18 to 70°C)

Ambient Temperature Limits
–30 to 150 °F (–34 to 65 °C)

Ambient Conditions
Overvoltage category I. Pollution Degree 2
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Pressure Limits
See Table 1 and Table 2 for flange limits. (Verify that the process 
temperature does not exceed liner material specifications.)

Pressure and Vacuum Limits
Full vacuum at maximum lining material temperature; consult factory 
for vacuum applications that require Teflon (PTFE) lining material and 
line sizes greater than 6 inches (150 mm) or larger

Submergence Protection
IP 68. Continuous to 30 feet (10 meters)

Enclosure Rating
NEMA 4x. CSA 4

Electrical Rating (Model 8707 only)
Coil drive: 185 V pulse dc, 6 Hz, 250 W
Electrode: 5 V 1 W

Hazardous Location Certifications
N0 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 

Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For non-flammable 
process fluid service only
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations
AND
CE Marking (Model 8705 only)

TABLE 4-1. Flowtube Temperature vs. Pressure Limits
for ASME B16.5 Class Flanges (1/2- to 24-inch line sizes)(1)

Flange Material Flange Rating

Pressure

@ -20 to 100 °F
(-29 to 38 °C)

@ 200 °F
(93 °C)

@ 300 °F
(149 °C)

@ 350 °F
(177 °C)

Carbon Steel Class 150 255 psi 260 psi 230 psi 215 psi
Class 300 740 psi 675 psi 655 psi 645 psi

304 Stainless Steel Class 150 275 psi 235 psi 205 psi 190 psi
Class 300 720 psi 600 psi 530 psi 500 psi

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to 150 psi at 150 °F (66 °C).

TABLE 4-2. Flowtube Temperature vs. Pressure Limits
for DIN Flanges (15 to 600 mm line sizes)

Flange Material Flange Rating

Pressure

@ -29 to 50 °C
(-20 to 122 °F)

@ 100 °C
(212 °F)

@ 150 °C
(302 °F)

@ 175°C
(347 °F)

Carbon Steel

PN 10(1) 10 bar 10 bar 9.6 bar 9 bar
PN 16 16 bar 16 bar 15.2 bar 14.2 bar
PN 25 25 bar 25 bar 24 bar 22.5 bar
PN 40 40 bar 40 bar 37.1 bar 34.5 bar

304 Stainless Steel
PN 10(1) 10 bar 8.4 bar 7.6 bar 7.2 bar
PN 16 16 bar 13.5 bar 12.2 bar 11.6 bar
PN 25 25 bar 21.2 bar 19.1 bar 18.2 bar
PN 40 31.1 bar 27.5 bar 25.8 bar 25.1 bar

(1) Minimum temperature is -10 °C (14 °F).
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N5 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 
Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For flammable 
process fluid service

KD KEMA/CENELEC (Model 8705 only)
EEx e ia IIC T3...T6 (See Table 3)
AND
CE Marking (Model 8705 only)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8705. Process liquid must have a 
conductivity of 50 microsiemens/cm (50 micromhos/cm) for Model 8707 
(excludes the effect of interconnecting cable length in remote mount 
transmitter installations).

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8705 with Model 8712C/U, Model 8732C, or Model 8742C
±0.5% of rate from 1 to 30 ft/s (0.3 to 10 m/s); includes combined 
effects of linearity, hysteresis, repeatability, and calibration 
uncertainty; accuracy is ±0.005 ft/s (±0.0015 m/s) from low-flow 
cutoff to 1.0 ft/s (0.3 m/s)

Model 8707 with Model 8712C/U/H, Model 8732C, or Model 8742C
±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); include combined effects 
of linearity, hysteresis, repeatability and calibration uncertainty; 
accuracy is ±0.015 ft/s (±0.0045 m/s) from low-flow cutoff to 3.0 ft/s 
(1 m/s)

TABLE 4-3. Relation Between Ambient Temperature, Process
Temperature, and Temperature Class(1)

(1) This table is applicable for KEMA/CENELEC approval only.

Meter Size
(inches)

MaximumAmbient
Temperature

Maximum Process
Temperature

Temperature
Class

1/2 149 °F (65 °C) 240 °F (116 °C) T3
1
1

149 °F (65 °C)
95 °F (35 °C)

248 °F (120 °C)
95 °F (35 °C)

T3
T4

11/2
11/2

149 °F (65 °C)
140 °F (60 °C)

257 °F (125 °C)
140 °F (60 °C)

T3
T4

2
2
2

149 °F (65 °C)
149 °F (65 °C)
104 °F (40 °C)

257 °F (125 °C)
167 °F (75 °C)
104 °F (40 °C)

T3
T4
T5

3 - 4
3 - 4
3 - 4
3 - 4

149 °F (65 °C)
149 °F (65 °C)
131 °F (55 °C)
104 °F (40 °C)

266 °F (130 °C)
167 °F (75 °C)
194 °F (90 °C)
104 °F (40 °C)

T3
T4
T5
T6

6
6
6
6

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
140 °F (60 °C)

175 °F (79 °C)
167 °F (75 °C)
230 °F (110 °C)
140 °F (60 °C)

T3
T4
T5
T6

8 - 36
8 - 36
8 - 36
8 - 36

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)

284 °F (140 °C)
240 °F (116 °C)
176 °F (80 °C)
149 °F (65 °C)

T3
T4
T5
T6

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 357 of 1659



Rosemount Series 8700 Magnetic Flowmeter Flowtubes

4-4

Vibration Effect
IEC 770 Pipeline Installation Conditions

Mounting Position Effect
None when installed to ensure flowtube remains full.

Physical Specifications Non-Wetted Materials

Flowtube Housing
Welded, AISI Type 304 SST or Type 316L SST

Flanges
Carbon steel, AISI Type 304 SST, or Type 316L SST

Paint
Polyurethane

Process Wetted Materials

Lining
Teflon (PTFE), Tefzel (ETFE), polyurethane, neoprene, Linatex

Electrodes
316L SST, Hastelloy C-276, tantalum, 90% platinum-10% iridium, 
titanium

Process Connections

ASME B16.5 (ANSI) Class 150, Class 300, or Class 600
0.5- to 24-inch

AWWA C207 Table 2 Class D
30- and 36-inch

DIN PN 10, 16, 25, and 40
PN10: Not available for flange sizes from 15 to 150 mm

PN16: Not available for flange sizes from 15 to 80 mm

PN 25: Not available for flange sizes from 15 to 150 mm

PN40: Available for all flange sizes

AISI Type 304 SST Sanitary Tri-Clover
3-A approved quick disconnect ferrule-mounted to ASME B16.5 
(ANSI) Class 150 flange; 0.5- to 3-inch

Electrical Connections
Two ¾–14 NPT connections with number 8 screw terminals are 
provided in the terminal enclosure for electrical wiring.

Grounding Electrode
A grounding electrode is installed similarly to the measurement 
electrodes through the flowtube lining. It is available in all electrode 
materials. 

Grounding Rings
Grounding rings are installed between the flange and the tube face on 
both ends of the flowtube. They have an I.D. slightly larger than the 
flowtube I.D. and an external tab to attach ground wiring. Grounding 
rings are available in 316L SST, Hastelloy-C, titanium, and tantalum.
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Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

Lining Protectors
Lining protectors are installed between the flange and the tube face on 
both ends of the flowtube. The leading edge of lining material is 
protected by the lining protector; lining protectors cannot be removed 
once they are installed. Lining protectors are available in 316L SST, 
Hastelloy-C, and titanium.

Flowtube Dimensions
See Table 5, Table 7, Table 6
See Figure ?-??, Figure ?-??, and Figure ?-??

Weight
See Table 4

TABLE 4-4. Flowtube Weight
CF = Consult Factory

Nominal Line Size(1)

Inches (mm)

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to
150 psi at 150 °F (66 °C).

Flowtube Flange
Rating

Flowtube Weight
lb (kg)ASME

B16.5
(ANSI)

DIN

½ (15)
½ (15)

150
300

PN 40 20 (9)
22 (10)

1 (25)
1 (25)

150
300

PN 40 20 (9)
22 (10)

1½ (40)
1½ (40)

150
300

PN 40 22 (10)
24 (11)

2 (50)
2 (50)

150
300

PN 40 26 (12)
28 (13)

3 (80)
3 (80)

150
300

PN 40 40 (18)
47 (21)

4 (100)
4 (100)

150
300

PN 16 48 (22)
65 (30)

6 (150)
6 (150)

150
300

PN 16 81 (37)
93 (42)

8 (200)
8 (200)

150
300

PN 10 110 (50)
162 (74)

10 (250)
10 (250)

150
300

PN 10 220 (98)
300 (136)

12 (300)
12 (300)

150
300

PN 10 330 (150)
435 (197)

14 (350)
16 (400)

150
150

PN 10
PN 10

370 (168)
500 (227)

18 (450)
20 (500)

150
150

PN 10
PN 10

600 (272)
680 (308)

24 (600) 150 PN 10 1,000 (454)

30 (750)
36 (900)

125
125

CF
CF

1,400 (637)
1,975 (898)
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TABLE 4-5. Model 8705 and Model 8707 Dimensions in Inches (Millimeters).
Refer to Dimensional Drawings, Figure 1, Figure 2, and Figure 3

Line Size(1)

and Flange
Rating

(ASME B
16.5)

Liner Face
Diameter

“A”

Process
Flange Rad.

“B”

Overall
Flowtube
Length
“L”(2)

Body Height
“C”

Body Width
’“D”

Centerline to
Conduit

“E”

Bolt Hole
Circle

Diameter
Bolt Hole
Diameter

Number
and Size
of Bolts

0.5–150
0.5 –300

1.38 (35)
1.38 (35)

1.75 (44)
1.88 (48)

7.88 (200)
7.88 (200)

8.75 (222)
8.75 (222)

6.88 (175)
6.88 (175)

5.16 (131)
5.16 (131)

2.38 (60)
2.62 (67)

0.62 (16)
0.62 (16)

4–1/2
4–1/2

1 –150
1 –300

2.00 (51)
2.00 (51)

2.13 (54)
2.44 (62)

7.88 (200)
7.88 (200)

8.75 (222)
8.75 (222)

7.34 (186)
7.34 (186)

5.16 (131)
5.16 (131)

3.12 (79)
3.50 (89)

0.62 (16)
0.75 (19)

4–1/2
4–5/8

1.5 –150
1.5 –300

2.88 (73)
2.88 (73)

2.50 (64)
3.06 (78)

7.88 (200)
7.88 (200)

9.52 (242)
9.52 (242)

7.05 (179)
7.05 (179)

5.57 (141)
5.57 (141)

3.88 (99)
4.50 (114)

0.62 (16)
0.88 (22)

4–1/2
4–3/4

2 –150
2 –300

3.62 (92)
3.62 (92)

3.00 (76)
3.25 (83)

7.88 (200)
7.88 (200)

9.52 (242)
9.52 (242)

7.47 (190)
7.47 (190)

5.57 (141)
5.57 (141)

4.75 (121)
5.00 (127)

0.75 (19)
0.75 (19)

4–5/8
8–5/8

3 –150
3 –300

5.00 (127)
5.00 (127)

3.75 (95)
4.13 (105)

7.88 (200)
8.63 (219)

11.52 (293)
11.52 (293)

9.57 (243)
9.57 (243)

6.57 (167)
6.57 (167)

6.00 (152)
6.62 (168)

0.75 (19)
0.88 (22)

4–5/8
8–3/4

4 –150
4 –300

6.19 (157)
6.19 (157)

4.50 (114)
5.00 (127)

9.84 (250)
10.88 (276)

12.22 (310)
12.22 (310)

10.01 (254)
10.01 (254)

6.92 (176)
6.92 (176)

7.50 (191)
7.88 (200)

0.75 (19)
0.88 (22)

8–5/8
8–3/4

6 –150
6 –300

8.50 (216)
8.50 (216)

5.50 (140)
6.25 (159)

11.81 (300)
13.06 (332)

14.39 (366)
14.39 (366)

10.41 (264)
10.41 (264)

8.05 (204)
8.05 (204)

9.50 (241)
10.62 (270)

0.88 (22)
0.88 (22)

8–3/4
12–3/4

8 –150
8 –300

10.62 (270)
10.62 (270)

6.75 (171)
7.50 (191)

13.78 (350)
15.60 (396)

16.33 (415)
16.33 (415)

11.38 (289)
11.38 (289)

9.02 (229)
9.02 (229)

11.75 (298)
13.00 (330)

0.88 (22)
1.00 (25)

8–3/4
12–7/8

10 –150
10 –300

12.75 (324)
12.75 (324)

8.00 (203)
8.75 (225)

15.00 (381)
17.13 (435)

19.11 (485)
19.11 (485)

17.00 (432)
17.00 (432)

10.44 (265)
10.44 (265)

14.25 (362
15.25 (387)

1.00 (25)
1.12 (28)

12–7/8
16–1

12 –150
12 –300

15.00 (381)
15.00 (381)

9.50 (241)
10.25 (260)

18.00 (457)
20.14 (512)

21.27 (540)
21.27 (540)

19.16 (487)
19.16 (487)

11.52 (293)
11.52 (293)

17.00 (432)
17.75 (451)

1.00 (25)
1.25 (32)

12–7/8
16–11/8

14 –150
14 –300

16.25 (413)
16.25 (413)

10.50 (267)
11.50 (292)

21.00 (533)
23.25 (591)

23.39 (594)
23.39 (594)

21.28 (541)
21.28 (541)

12.58 (320)
12.58 (320)

18.75 (476)
20.25 (514)

1.12 (28)
1.25 (32)

12–1
20–11/8

16 –150
16 –300

18.50 (470)
18.50 (470)

11.75 (298)
12.75 (324)

24.00 (610)
26.25 (667)

25.41 (645)
25.41 (645)

23.30 (592)
23.30 (592)

13.59 (345)
13.59 (345)

21.25 (540)
22.50 (572)

1.12 (28)
1.38 (35)

16–1
20–11/4

18 –150
18 –300

21.00 (533)
21.00 (533)

12.50 (318)
14.00 (356)

27.00 (686)
30.12 (765)

27.93 (709)
27.93 (709)

25.82 (656)
25.82 (656)

14.85 (377)
14.85 (377)

22.75 (578)
24.75 (629)

1.25 (32)
1.38 (35)

16–11/8
24–11/4

20 –150
20 –300

23.00 (584)
23.00 (584)

13.75 (349)
15.25 (387)

30.00 (762)
33.25 (845)

29.95 (761)
29.95 (761)

27.84 (707)
27.84 (707)

15.86 (403)
15.86 (403)

25.00 (635)
27.00 (686)

1.25 (32)
1.38 (35)

20–11/8
24–11/4

24 –150
24 –300

27.25 (692)
27.25 (692)

16.00 (406)
18.00 (457)

36.00 (914)
39.64 (1007)

34.50 (876)
34.50 (876)

32.39 (823)
32.39 (823)

18.14 (461)
18.14 (461)

29.50 (749)
32.00 (813)

1.37 (35)
1.62 (41)

20–11/4
24–11/2

30
36

33.80 (859)
40.27 (1023)

19.38 (492)
23.00 (584)

37.25 (946)
40.75 (1035)

40.41 (1026)
48.29 (1227)

38.50 (928)
46.38 (1178)

21.31 (541)
25.25 (641)

36.00 (914)
42.75 (1086)

1.38 (35)
1.63 (41)

28–11/4
32–11/2

Dimensions with ASME B16.5 (ANSI) Flanges

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to 150 psi at 150 °F.
(2) When grounding rings (2 rings per meter) are specified, add 0.25 inch (6.35 mm) for 0.50- through 14-inch (15 through 350 mm) flowtubes,

add 0.50 inch (12.7 mm) for 16-inch (400 mm) and larger. When lining protectors are specified, add 0.25 inch (6.35 mm) for ½- through 12-inch
(15 through 300 mm) flowtubes, add 0.50 inch (12.7 mm) for 14- through 36-inch (350 through 900 mm) flowtubes.

TABLE 4-6. Flowtube Dimensions in inches (millimeters)

Line Size and Flange
Rating

Nominal Tri-Clamp
Diameter

Process Flange Rad.
“B” Body Height “C” Max Centerline to Conduit

“E”

Overall Flowtube
Length

“L”

0.5–150 lb. 1.00 (25) 1.75 (44) 8.38 (213) 5.16 (131) 13.78 (350)

1–150 lb. 1.50 (40) 2.13 (54) 8.38 (213) 5.16 (131) 13.78 (350)

1.5–150 lb. 2.00 (50) 2.50 (64) 9.00 (229) 5.56 (141) 13.78 (350)

2–150 lb. 3.00 (80) 3.00 (76) 9.00 (229) 5.56 (141) 13.78 (350)

3–150 lb. 4.00 (100) 3.75 (95) 12.00 (305) 6.57 (167) 13.78 (350)

Dimensions with ASME B16.5 (ANSI) Flanges and Tri-Clamp Adapters.
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Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

TABLE 4-7. Model 8705 Flowtube Dimensions with DIN Flanges in Millimeters (Inches)

Line Size(1)

and Flange
Rating

Liner Face
Diameter

“A”

Process
Flange

Rad. “B”

Overall
Flowtube
Length
“L”(2)

Body
Height

“C”

Body
Width “D”
with Port

Centerline
to Conduit

“E”

Bolt Hole
Circle

Diameter

Bolt Hole
Diameter

Number of
Bolts

15 mm PN 10–40 45 (1.77) 47 (1.87) 200 (7.88) 222 (8.75) 175 (6.88) 131 (5.16) 65 (2.56) 14 (0.55) 4

25 mm PN 10–40 68 (2.68) 58 (2.27) 200 (7.88) 222 (8.75) 186 (7.34) 131 (5.16) 85 (3.35) 14 (0.55) 4

40 mm PN 10–40 88 (3.46) 75 (2.96) 200 (7.87) 242 (9.52) 179 (7.05) 141 (5.57) 110 (4.33) 18 (0.71) 4

50 mm PN 10–40 102 (4.02) 83 (3.25) 200 (7.87) 242 (9.52) 190 (7.47) 141 (5.57) 125 (4.92) 18 (0.71) 4

80 mm PN 10–40 138 (5.43) 100 (3.94) 200 (7.87) 293 (11.52) 243 (9.57) 167 (6.57) 160 (6.30) 18 (0.71) 8

100 mm PN 10–16 158 (6.22) 110 (4.33) 250 (9.84) 310 (12.22) 254 (10.01) 176 (6.92) 180 (7.09) 18 (0.71) 8

100 mm PN 25–40 162 (6.38) 117 (4.63) 250 (9.84) 310 (12.22) 254 (10.01) 176 (6.92) 190 (7.48) 22 (0.87) 8

150 mm PN 10–16 212 (8.35) 142 (5.61) 300 (11.81) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

150 mm PN 25 218 (8.58) 150 (5.91) 300 (11.81) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

150 mm PN 40 218 (8.58) 150 (5.91) 332 (13.06) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

200 mm PN 10 268 (10.55) 170 (6.70) 351 (13.81) 415 (16.33) 289 (13.38) 229 (9.02) 295 (11.61) 22 (0.87) 8

200 mm PN 16 268 (10.55) 170 (6.70) 351 (13.81) 415 (16.33) 289 (13.38) 229 (9.02) 295 (11.61) 22 (0.87) 8

200 mm PN 25 278 (10.94) 180 (7.09) 350 (13.78) 415 (16.33) 289 (13.38) 229 (9.02) 310 (12.20) 26 (1.02) 12

200 mm PN 40 285 (11.22) 187 (7.38) 396 (15.60) 415 (16.33) 289 (13.38) 229 (9.02) 320 (12.60) 30 (1.18) 12

250 mm PN 10 320 (12.60) 197 (7.70) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 350 (13.78) 22 (0.87) 12

250 mm PN 16 320 (12.60) 202 (7.97) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 355 (13.98) 26 (1.02) 12

250 mm PN 25 335 (13.19) 213 (8.39) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 370 (14.67) 30 (1.18) 12

250 mm PN 40 345 (13.58) 225 (8.86) 435 (17.13) 485 (19.11) 432 (17.00) 265 (10.44) 385 (15.16) 33 (1.30) 12

300 mm PN 10 370 (14.57) 223 (8.76) 457 (18.00) 540 (21.27) 487 (19.16) 265 (10.44) 400 (15.75) 22 (0.87) 12

300 mm PN 16 378 (14.88) 230 (9.06) 457 (18.00) 540 (21.27) 487 (19.16) 293 (11.52) 410 (16.14) 26 (1.02) 12

300 mm PN 25 395 (15.55) 242 (9.55) 457 (18.00) 540 (21.27) 487 (19.16) 293 (11.52) 430 (16.93) 30 (1.18) 16

300 mm PN 40 410 (16.14) 258 (10.12) 512 (20.14) 540 (21.27) 487 (19.16) 293 (11.52) 450 (17.72) 33 (1.30) 16

350 mm PN 10 430 (16.93) 252 (9.94) 534 (21.03) 594 (23.39) 541 (21.28) 293 (11.52) 460 (18.11) 22 (0.87) 16

350 mm PN 16 438 (17.24) 260 (10.24) 534 (21.03) 594 (23.39) 541 (21.28) 320 (12.58) 470 (18.50) 26 (1.02) 16

350 mm PN 25 450 (17.72) 277 (10.93) 534 (21.03) 594 (23.39) 541 (21.28) 320 (12.58) 490 (19.29) 33 (1.30) 16

350 mm PN 40 465 (18.31) 290 (11.42) 591 (23.25) 594 (23.39) 541 (21.28) 320 (12.58) 510 (20.08) 36 (1.42) 16

400 mm PN 10 482 (18.98) 282 (11.12) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 515 (20.28) 26 (1.02) 16

400 mm PN 16 490 (19.29) 290 (11.42) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 525 (20.67) 30 (1.18) 16

400 mm PN 25 505 (19.88) 310 (12.21) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 550 (21.65) 36 (1.42) 16

400 mm PN 40 535 (21.06) 330 (12.99) 667 (26.25) 645 (25.04) 592 (23.30) 345 (13.59) 585 (23.03) 39 (1.54) 16

450 mm PN 10 532 (20.94) 308 (12.13) 686 (27.00) 709 (27.93) 656 (25.82) 377 (14.85) 565 (22.24) 26 (1.02) 20

450 mm PN 16 550 (21.65) 320 (12.60) 686 (27.00) 709 (27.93) 656 (25.82) 377 (14.85) 585 (23.03) 30 (1.18) 20

450 mm PN 40 560 (22.05) 343 (13.50) 765 (30.12) 709 (27.93) 656 (25.82) 377 (14.85) 610 (24.02) 30 (1.18) 20

500 mm PN 10 585 (23.03) 335 (13.19) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 620 (24.41) 26 (1.02) 20

500 mm PN 16 610 (24.02) 358 (14.08) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 650 (25.59) 33 (1.30) 20

500 mm PN 25 615 (24.21) 365 (14.37) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 660 (25.98) 36 (1.42) 20

500 mm PN 40 615 (24.21) 378 (14.88) 845 (33.25) 761 (29.95) 707 (27.84) 403 (15.86) 670 (26.38) 42 (1.65) 20

600 mm PN 10 685 (26.97) 390 (15.36) 914 (36.00) 885 (34.85) 823 (32.39) 461 (18.14) 725 (28.54) 30 (1.18) 20

600 mm PN 16 725 (28.54) 420 (16.54) 914 (36.00) 877 (34.51) 823 (32.39) 461 (18.14) 770 (30.31) 36 (1.42) 20

600 mm PN 25 720 (28.35) 423 (16.64) 914 (36.00) 877 (34.51) 823 (32.39) 461 (18.14) 770 (30.31) 39 (1.54) 20

600 mm PN 40 735 (18.94) 445 (17.52) 1,007 (39.64) 886 (34.88) 823 (32.39) 461 (18.14) 795 (31.30) 48 (1.88) 20

Dimensions with DIN Flanges

(1) Consult factory for larger line sizes.
(2) When grounding rings (2 rings per meter) are specified, add 6.35 mm (0.25 in.) for 15 mm through 350 mm (½- through 14 in.) flowtubes or

12.7 mm (0.50 in.) for 400 mm (16 in.) and larger. When lining protectors are specified, add 6.35 mm (0.25 in.) for 15 mm through 300 mm
(½- through 12-in.) flowtubes, 12.7 mm (0.50 in.) for 350 mm through 900 mm (14- through 36-in.) flowtubes.
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Figure 4-1. Dimensional Drawing of Model 8705 and Model 8707 Flowtubes,
Typical of 1/2- through 4-inch (15 through 100 mm) Line Sizes with Option Code W1, Housing Configuration

Figure 4-2. Dimensional Drawing of Model 8705 and Model 8707 Flowtubes,
Typical of 6- through 36-inch (150 through 900 mm) Line Sizes with Option Code W3, Housing Configuration
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Figure 4-3. Dimensional Drawing of Model 8705 Sanitary Flowtubes,
Typical of 1/2- through 3-inch (15 through 86 mm) Line Sizes with Option Code W0, Housing Configuration
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5 Specifications:
Model 8711 Flowtube

SPECIFICATIONS

Functional Specifications Service
Conductive liquids and slurries

Line Sizes
0.15- through 8-inch (4 through 200 mm)

Interchangeability
Model 8711 Flowtubes are interchangeable with Model 8712C/U, Model 
8732, and Model 8742C Transmitters. System accuracy is maintained 
regardless of line size or optional features. Each flowtube nameplate 
has a sixteen-digit calibration number that can be entered into a 
transmitter through the Local Operator Interface (LOI) or the HART 
Communicator on the Model 8712C/U/H and the Model 8732C. In a 
FOUNDATION fieldbus environment, the Model 8742C can be configured 
using the DeltaV fieldbus configuration tool or another FOUNDATION 
fieldbus configuration device. No further calibration is necessary.

Upper Range Limit
30 ft/s (10 m/s)

Process Temperature Limits

Tefzel (ETFE) Lining
–20 to 300 °F (–29 to 149 °C) for 0.5- through 8-inch (15–200 mm) 
line sizes

–20 to 200 °F (–29 to 93 °C) for 0.15- and 0.3-inch (4 and 8 mm) 
line sizes

Teflon (PTFE) Lining
-20 to 350 °F (-29 to 177 °C)

Ambient Temperature Limits
–30 to 150 °F (–34 to 65 °C)

Ambient Conditions
Overvoltage Category I. Pollution Degree 2

Pressure and Vacuum Limits
Line sizes 0.5- through 8-inch (15 through 200 mm): full vacuum to 740 
psi (51.0 bar); line sizes 0.15- through 0.30-inch (4 through 8 mm): full 
vacuum to 288 psi (19.8 bar); consult factory for vacuum applications 
that require Teflon (PTFE) lining material

Enclosure Rating
NEMA 4x. CSA Type 4
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Hazardous Location Certifications
N0 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 

Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For non-flammable 
process fluid service only
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations
AND
CE Marking.

N5 Factory Mutual (FM) Approval; Dust-ignition proof for Class II/III, 
Division 1 Groups E, F, and G hazardous locations; Non-incendive 
for Class I, Division 2 Groups A, B, C, and D; T5 temperature code; 
For flammable process fluid service

E5 Factory Mutual (FM) Approval Explosion Proof for Class I, 
Division 1, Groups C and D; T6 temperature code; flammable 
process fluid service; Available for remote mount transmitter or 
integral mount Model 8732C transmitters

CD KEMA/CENELEC Approval
EEx e ia IIC T3...T6 (See Table 5-1)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8711. Excludes the effect of 
interconnecting cable length in remote mount transmitter installations

TABLE 5-1. Relation Between Ambient Temperature,
Process Temperature, and Temperature Class(1)

(1) This table applicable for KEMA/CENELEC approval only.

Meter Size
(inches)

Maximum
Ambient

Temperature
Maximum Process

Temperature
Temperature

Class
1/2 149 °F (65 °C) 240 °F (116 °C) T3
1
1

149 °F (65 °C)
95 °F (35 °C)

248 °F (120 °C)
95 °F (35 °C)

T3
T4

11/2
11/2

149 °F (65 °C)
140 °F (60 °C)

257 °F (125 °C)
140 °F (60 °C)

T3
T4

2
2
2

149 °F (65 °C)
149 °F (65 °C)
104 °F (40 °C)

257 °F (125 °C)
167 °F (75 °C)
104 °F (40 °C)

T3
T4
T5

3 - 4
3 - 4
3 - 4
3 - 4

149 °F (65 °C)
149 °F (65 °C)
131 °F (55 °C)
104 °F (40 °C)

266 °F (130 °C)
167 °F (75 °C)
194 °F (90 °C)
104 °F (40 °C)

T3
T4
T5
T6

6
6
6
6

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
140 °F (60 °C)

175 °F (79 °C)
167 °F (75 °C)
230 °F (110 °C)
140 °F (60 °C)

T3
T4
T5
T6

8 - 36
8 - 36
8 - 36
8 - 36

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)

284 °F (140 °C)
240 °F (116 °C)
176 °F (80 °C)
149 °F (65 °C)

T3
T4
T5
T6
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Specifications: Model 8711 Flowtube

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8711 with Model 8712C/U, Model 8732C, or
Model 8742C Transmitters
±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); include combined effects 
of linearity, hysteresis, repeatability and calibration uncertainty; 
accuracy is ±0.015 ft/s (±0.0045 m/s) from low-flow cutoff to 3.0 ft/s 
(1 m/s)

Vibration Effect
IEC 770 Pipeline Installation Conditions

Mounting Position Effect
None when installed to ensure flowtube remains full.

Physical Specifications Non-Wetted Materials

Flowtube
303 SST (ASTM A-743)

Coil Housing
Investment cast steel (ASTM A-27)

Paint
Polyurethane

Process-Wetted Materials

Lining
Tefzel (ETFE), Teflon (PTFE)

Electrodes
316L SST, Hastelloy C-276, tantalum, 90% platinum—10% iridium, 
titanium

Process Connections

Mounts between these Flange Configurations
ASME B16.5 (ANSI): Class 150, 300.vv

DIN: PN 10 and 25

BS: 10 Table D, E, and F
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Studs, Nuts, and Washers(1)

ASME B16.5 (ANSI)
Line sizes 0.15- through 1-inch (4 through 25 mm):

316 SST, ASTM A193, Grade B8M, Class 1 threaded mounting studs; 
ASTM A194, Grade 8M heavy hex nuts; SAE per ANSI B18.2.1, Type 
A, Series N flat washers

Line sizes 1.5- through 8-inch (40 through 200 mm):
CS, ASTM A193, Grade B7, Class 1 threaded mounting studs; ASTM 
A194, Grade 2H heavy hex nuts; SAE per ANSI B18.2.1, Type A, 
Series N flat washers; all items clear, chromate zinc-plated

DIN
Line sizes 4 through 25 mm (0.15- through 1-inch):

316 SST ASTM A193, Grade B8M Class 1 threaded mounting studs; 
ASTM A194, Grade 8M, DIN 934 H=D, metric heavy hex nuts; 316 
SST, A4, DIN 125 flat washers

Line sizes 40 through 200 mm (1.5- through 8-inch):
CS, ASTM A193, Grade B7 threaded mounting studs; ASTM A194, 
Grade 2H, DIN 934 H=D, metric heavy hex nuts; CS, DIN 125 flat 
washers; all items yellow zinc-plated

Electrical Connections
Two ¾–14 NPT connections with number 8 screw terminals are 
provided in the terminal enclosure for electrical wiring.

Grounding Electrode
A grounding electrode is installed similarly to the measurement 
electrodes through the flowtube lining. It is available in all electrode 
materials.

Grounding Rings
Grounding rings are installed between the flange and the tube face on 
both ends of the flowtube. They have an I.D. slightly larger than the 
flowtube I.D. and an external tab to attach ground wiring. Grounding 
rings are available in 316L SST, Hastelloy C-276, titanium, and 
tantalum.

Flowtube Dimensions and Weight
See Table 1

(1) 0.15 and 0.30 inch (4 and 80 mm) flowtubes mount between 1/2-inch (13 mm) flange.

TABLE 1. Flowtube Dimensions and Weight
Nominal
Line Size

Inches (mm)

Flowtube Housing Dimensions
Flowtube Length

“D” Inside Diameter
Weight
lb (kg)“A” Max. “B” “C”

0.15
0.30

(4)
(8)

4.00
4.00

(102)
(102)

5.44
5.44

(138)
(138)

3.56
3.56

(90)
(90)

2.17
2.17

(55)
(55)

.165

.287
(4)
(7)

4
4

(2)
(2)

0.5
1

1.5

(15)
(25)
(40)

4.00
4.31
4.42

(102)
(109)
(112)

5.44
6.06
7.41

(138)
(154)
(188)

3.56
4.50
3.28

(90)
(114)
(83)

2.17
2.17
2.73

(55)
(55)
(69)

.595

.959
1.50

(15)
(24)
(38)

4
5
5

(2)
(2)
(2)

2
3
4

(50)
(80)
(100)

4.64
5.26
5.87

(118)
(134)
(149)

7.94
9.19
10.41

(202)
(233)
(264)

3.91
5.16
6.38

(99)
(131)
(162)

3.26
4.68
5.88

(83)
(119)
(149)

1.95
2.98
3.90

(50)
(76)
(99)

7
13
22

(3)
(6)

(10)
6
8

(150)
(200)

6.97
8.00

(177)
(2003)

12.60
14.66

(320)
(372)

8.56
10.63

(217)
(270)

6.87
8.86

(174)
(225)

5.825
7.87

(148)
(200)

35
60

(16)
(27)
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Figure 5-1. Model 8711 Dimensional Drawings (1.5-inch through 8-inch line sizes)
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Figure 5-2. Model 8711 Dimensional Drawings (0.15-inch through 1-inch line sizes).
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A-1

A Field-Removable Electrodes

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing 
the operations.

The field-removable electrode option allows the user to remove the 
electrode assembly with the flowtube still mounted in the line. 
Frequently, this option will be used for cleaning the electrode head 
when coating is of concern.

The flowtube should be drained of any process fluid prior to disassembly of 
the electrodes. To avoid personal injury, care should be taken when 
handling electrodes that have been in contact with corrosive process fluids. 
Take care to avoid rotating the electrode when removing it to avoid 
damage to the o-ring. Some resistance may be experienced due to the 
tight o-ring fit.

REMOVE THE
ELECTRODE ASSEMBLY

Use the following procedure to remove the electrode assembly 
from the flowtube.

1. Drain the flowtube of any process fluid prior to disassembly 
of the electrodes.

2. Remove the screws that secure the electrode cover. 
3. Remove the electrode cover and o-ring. It is generally 

recommended that new o-rings be installed on the electrode and 
the electrode cover during reassembly.

4. Remove the electrode lead screw that secures the signal wire to 
the electrode.

5. Remove the electrode retaining nut. 
6. Take the electrode from the electrode housing by pulling it 

straight out, with firm pressure, along the axis of the electrode. 

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may
result in death or serious injury. Do not perform any servicing other than
that contained in the operating instructions.
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REPLACE THE
ELECTRODE ASSEMBLY

Use the following procedure to replace the electrode assembly 
into the flowtube.

1. Lubricate the o-ring.
2. Install the o-ring on the electrode.
3. Insert the electrode into the electrode housing. Push straight in 

until the electrode is seated. Avoid rotating the electrode or the 
electrode housing as this could result in leakage.

4. Secure the electrode into the housing with the retaining nut and 
lock washer. Tighten the retaining nut to 15 in/oz of torque. 
Failure to tighten the fasteners can cause loss of liquid tight seal 
and result in damage to the unit.

5. Secure the signal wire to the electrode with the electrode 
lead screw.

6. Install the o-ring into the electrode cover. 
7. Secure the electrode cover to the flowtube with the screws. 

FIGURE A-1.
The Field-Replaceable Electrode
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Installation Card
00821-0100-4564, Rev CA
May 2005 Rosemount 8711

Refer to the product manual for detailed instructions (document number 00809-0100-4727).

Power Wiring

This is a pulsed dc magmeter. Connect the flowtube only to a Rosemount magnetic flowmeter transmitter. 
Refer to the product manual for flowtube and transmitter wiring procedures.

Handling
Avoid liner damage. Do not lift with tools or cables through the flowtube.

Mounting
Install the flowtube so that it remains full during operation. A vertical installation with the
process fluid flowing upward is preferred. See Figure 1. If the flowtube is mounted
horizontally, locate the terminal block facing up or down. See Figure 2.

Installing Gaskets

Alignment and Bolting
1. On 1 1/2 - through 8-inch (40 through 200 mm) line sizes, place centering rings over each end of the 

flowtube. The smaller line sizes, 0.15 through 1-inch (4 through 25 mm), do not require centering 
rings.

2. Insert studs for the bottom side of the flowtube between the pipe flanges. Stud specifications are 
listed in Table 1. Using carbon steel bolts on smaller line sizes, 0.15 through 1-inch (4 through 
25 mm), rather than the required stainless steel bolts, will degrade performance.

CAUTION 

Do not connect ac power to the flowtube.

Figure 1.  Vertical Installation (preferred) Figure 2.  Horizontal Installation

CAUTION 

Do not use metal spiral-wound or Flexitallic®-type gaskets. The inside diameter of these gaskets is too 
large to provide a correct seal with the liner. Metal windings may damage the liner. Use a gasket that 
meets plants and process requirements.
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Rosemount 8711 Magnetic Flowtube Installation
Read This First

00821-0100-4564.fm  Page 1  Tuesday, May 3, 2005  9:05 AM

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 376 of 1659



¢00821-0100-4564)¤

Installation Card
00821-0100-4564, Rev CA
May 2005 Rosemount 8711

www.rosemount.com

Emerson Process Management 
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN USA 55317
T (US) (800) 999-9307
T (Intnl) (952) 906-8888
F (952) 949-7001

Emerson Process Management 
Flow
Groeneveldselaan 6-8
3903 AZ Veenendaal
The Netherlands
Tel 31 (0) 318 549 549
Fax 31 (0) 318 549 559
Tel 0800-966 180 (U.K. only)
Fax 0800-966 181 (U.K. only)

Emerson Process Management 
Asia Pacific Private Limited
1 Pandan Crescent
Singapore 128461
T (65) 6777 8211
F (65) 6777 0947 / (65) 6777 0743
Enquiries@AP.EmersonProcess.com

Table 1.  Stud Specifications

3. Place the flowtube between the flanges. Make sure that the centering rings are properly placed in the 
studs. The studs should be aligned with the markings on the rings that correspond to the flange you 
are using.

4. Insert the remaining studs, washer, and nuts.
5. Tighten to the torque specifications shown in Table 2. 

Do not overtighten the bolts or the liner may be damaged. 

Grounding 
(see the product manual for detailed drawings of grounding configurations)
There must be good electrical contact between the process fluid and the flowtube body. A good 
earth ground <1 ohm is also recommended. Flowtubes are shipped with two grounding straps 
attached to the flowtube terminal block compartment.

Table 2.  Torque Specifications

Nominal 
Flowtube 

Size (inches)

ASME B16.5 (ANSI) Class 150 
and Class 300

Nominal
Flowtube 

Size (inches)

ASME B16.5 (ANSI) Class 150 and 
Class 300

Stud Specifications Stud Specifications
0.15-1 316 SST ASTM A 193, Grade B8M 

Class 1 threaded mounted studs
4-25 316 SST ASTM A 193, Grade B8M 

Class 1 threaded mounted studs
1 1/2 - 8 CS, ASTM A193, Grade B7, 

threaded mounting studs
40-200 CS, ASTM A193, Grade B7, 

threaded mounting studs

Size 
Code

Pound-
feet

Newton-
meter

15F 5 6.8
30F 5 6.8
005 5 6.8
010 10 13.6
015 15 20.5
020 25 34.1
030 40 54.6
040 30 40.1
060 50 68.2
080 70 81.9

Figure 3. Installation of Rosemount 8711 with Centering Rings
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THE 8700 E-SERIES...

• Industry leading performance with standard 

reference accuracy of 0.25% of rate with an 

optional High Accuracy of 0.15% of rate.

• Rosemount 8732 HART Transmitter - 

Integral-mount design, backlit display, and 

explosion-proof housing. Available with I.S. 

Outputs, Device Diagnostics, and Internal Meter 

Verification to improve reliability and performance

• Rosemount 8712 HART Transmitter - available 

with Device Diagnostics to improve reliability and 

performance. Quick setup with easy-to-use local 

operator interface

• Rosemount 8712H/8707 High-Signal System - 

Pulsed DC solutions for the most demanding flow 

measurement applications

• Rosemount 8705 Flanged flowtube sensor - Fully 

welded flowtube sensor for maximum protection 

(standard ISO lay length)

• Rosemount 8711 Wafer flowtube sensor - 

Economical, compact, and lightweight flowtube 

sensor, provided with alignment rings for easy 

installation

• Rosemount 8721 Hygienic flowtube sensor - 

Specifically designed for food, beverage, and life 

sciences applications

• Rosemount 8742 FOUNDATION
™

 fieldbus 

Transmitter - Integral-mount design available with 

Device Diagnostics
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Rosemount 8700 Series System Overview

Rosemount 8732E

The Rosemount 8732E transmitter has multiple 

diagnostic suites available. Best in class 

performance coupled with advanced diagnostics 

provides unparalleled process management 

capabilities. With an optional backlit 2 line by 16 

character local operator interface, the transmitter can 

be configured by optical switches to simplify 

adjustments in hazardous environments without 

removing the cover.

Rosemount 8712D

The remote mount 8712 transmitter brings 

diagnostics to any HART/ 4-20mA system that can 

change how magmeters are installed, maintained, 

and verified. The Rosemount 8712 also features an 

easy-to-use operator interface, with quick access to 

all diagnostic information, and instant access to basic 

configuration setup through dedicated keys.

Rosemount 8742C

The Rosemount 8742C is for applications that 

require FOUNDATION fieldbus output protocol. 

Available with optional diagnostics that optimize 

meter performance and improve process 

management.

Rosemount 8714D

The Rosemount 8714D Calibration Standard 

attaches to an 8712D, 8732, or 8742C transmitter’s 

flowtube sensor connections to ensure traceability to 

NIST standards and long-term accuracy of the 

flowmeter system. The 8714D is not compatible with 

the 8712H High-Signal transmitter
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Rosemount 8700 Series

Rosemount 8705 Flanged Flowtube 

Sensors

All flanged flowtube sensors are fabricated from 

stainless and carbon steel and welded to provide a 

hermetic seal that protects against moisture and 

other contaminants. Sizes range from 
1
/2 in. (15 mm) 

to 36 in. (900 mm). The sealed housing ensures 

maximum flowtube sensor reliability by protecting all 

internal components and wiring from the most hostile 

environments.

Rosemount 8707/8712H High-Signal 

Magmeter System 
(1)

The 8707 High-Signal Flowtube Sensor, used in 

conjunction with the 8712H High-Signal Transmitter, 

forms the Rosemount High-Signal Magnetic 

Flowmeter System. This system provides stable flow 

measurement in the most difficult high-noise 

applications while maintaining the benefits of DC 

technology. The increased signal strength of the 

high-signal system is made possible through a 

combination of flowtube sensor coil design that 

incorporates the most advanced materials and an 

extremely efficient and innovative coil drive circuit. 

The increased signal strength of the Rosemount 

high-signal system, coupled with advanced signal 

processing and superior filtering techniques, provide 

the solution to demanding flow measurement 

applications.

Rosemount 8711 Wafer Flowtube 

Sensors

The flangeless design of the 8711 wafer flowtube 

sensor makes it an economical, compact, and 

lightweight alternative to flanged magnetic 

flowmeters. Alignment rings provided with every 

8711, center the flowtube sensor in the process line 

and makes installation easier.

Rosemount 8721 Hygienic Flowtube 

Sensors

The 8721 hygienic flowtube sensor is specifically 

designed for the demanding applications in food, 

beverage, and life sciences. The robust, all-welded, 

full diameter flowtube sensor is constructed of FDA 

approved materials and is authorized to display the 

3-A Symbol (Authorization #1222) is certified by 

EHEDG (#C03-5229) and is approved for use in FDA 

Grade A milk meter based timing loops (M-b 350). 

Sizes range from 
1
/2” (15mm) to 4” (100mm) and are 

available in a variety of industry standard process 

connections.

(1) The high-signal magmeter system is not currently 

available with CE mark.
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Rosemount Magmeter Diagnostics Power PlantWeb

Rosemount Mag Diagnostics Power PlantWeb to Reduce Cost & Improve Output by Enabling New Practices 

Rosemount Magmeters provide device diagnostics that powers PlantWeb and informs the user of abnormal situations 

throughout the life of the meter - from Installation to Maintenance and Meter Verification. With Rosemount Magmeter 

diagnostics enabled, users can change their practices to improve plant availability and throughput, and reduce costs through 

simplified installation, maintenance and troubleshooting.

OPTIONS FOR ACCESSING DIAGNOSTICS

Rosemount Magmeter Diagnostics can be accessed through the Local Operator Interface (LOI)
(1)

, the 375 Field 

Communicator, and AMS
™

 Suite: Intelligent Device Manager.

Access diagnostics through the LOI for quicker installation, maintenance, and meter 

verification
(1)

Rosemount Magmeter Diagnostics are available through the LOI to make maintenance of every magmeter easier. 

Access diagnostics through AMS Intelligent Device Manager for the ultimate value

The value of the diagnostics increases significantly when AMS is used. Now the user gets a simplified screen flow 

and procedures for how to respond to the diagnostic messages.

Diagnostics Mag User Practice

8732E

HART

8712D

HART

8712H

HART

8742

FOUNDATION 

fieldbus

Basic

Empty Pipe Process Management • • • •

Electronics Temperature Maintenance • •

Coil Fault Maintenance • • • •

Transmitter Faults Maintenance • • • •

Reverse Flow Process Management • • • •

Advanced (Suite 1) DA1 Option DA1 Option N/A D01 Option

High Process Noise Process Management • • •

Grounding/Wiring Fault Installation • • •

Electrode Fault Maintenance •

Advanced (Suite 2) DA2 Option N/A N/A N/A

8714i Calibration Verification
™

Calibration Verification •

4-20 mA Loop Verification Maintenance •

(1) Not available for the 8742 FOUNDATION fieldbus transmitter.
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Rosemount 8700 Series

8714i Calibration Verification Improves Magnetic Flowmeter Verification Practice

Diagnostic in LOI

Diagnostic in AMS

8714i Calibration Verification checks transmitter 

and flowtube sensor characteristics.

Deviation from baseline values are reported. Meter Calibration is verified.

8714i Calibration Verification Report from AMS
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Grounding/ Wiring Diagnostic Improves Installation Practices

Diagnostic in LOI

Diagnostic in AMS

Grounding and wiring fault displays on LOI. Error messages under Diagnostic menu. Line noise value can be viewed. If line noise 

is > 5 mV, Diagnostic is tripped.

Grounding and wiring is tripped and shown in AMS status screen.
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Rosemount 8700 Series

High Process Noise Diagnostic Improves Process Management
Diagnostic in LOI

Diagnostic in AMS

LOI indicates high process noise is detected. Signal-to-noise ratio (SNR) is viewed in 

Diagnostic menu. If < 25:1, diagnostic tripped.

Improved SNR and signal stability by moving 

coil drive frequency from 5 Hz to 37 Hz.

AMS status screen indicates high process noises detected and shows SNR at both coil drive frequencies. 

AMS help provides procedure for adjusting mag coil drive frequency to improve signal stability.
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Rosemount 8700 Series Product Specifications Overview

Listed below are tables that outline some of the basic performance, physical, and functional specifications of the 

Rosemount 8700 Series Magnetic Flowmeter products. Table 1 provides an overview of the Rosemount 8700 

Series Transmitter products. Table 2 provides an overview of the Rosemount 8700 Series Flowtube Sensor 

products.

 TABLE 1. Rosemount 8700 Series Transmitter Specifications

Model

Base 

Accuracy
(1)

(1) For complete accuracy specifications, please refer to the transmitter detailed specifications.

Mounting

Power 

Supply

User 

Interface

Communication 

Protocol Diagnostics

Flowtube 

Sensor 

Compatibility

Page for 

Detailed 

Specifications

Page for 

Ordering 

Information

8732E 0.25% 

Standard 

0.15% 

High 

Accuracy 

Option

Integral 

or 

Remote

Global 

AC or 

DC

4 Optical 

Switch LOI

HART Basic plus 

Optional 

DA1 and 

DA2 Suite

All Rosemount 

plus other 

manufacturers

page 10 page 65

8712D 0.25% 

Standard 

0.15% 

High 

Accuracy 

Option

Remote Global 

AC or 

DC

Dedicated 

15 Button 

LOI

HART Basic plus 

optional 

DA1 Suite

All Rosemount 

plus other 

manufacturers

page 15 page 67

8712H 0.5% 

Standard 

0.25% 

High 

Accuracy 

Option

Remote 115 V 

AC

Dedicated 

15 Button 

LOI

HART Basic 8707 Only page 15 page 68

8742C 0.3% 

Standard 

0.2% High 

Accuracy 

Option

Integral 

or 

Remote

Global 

AC or 

DC

Display 

Only

FOUNDATION 

fieldbus

Basic plus 

Optional 

D01 Suite

All Rosemount page 20 page 69
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Rosemount 8700 Series

 TABLE 2. Rosemount 8700 Series Flowtube Sensor Specifications

Model Style

Base 

Accuracy
(1)

(1) For complete accuracy specifications, please refer to the flowtube sensor detailed specifications.

Line Sizes

Coil Drive 

Power

Design 

Features

Page for 

Detailed 

Specifications

Page for 

Ordering 

Information

8705 Flanged 0.25% 

Standard 

0.15% High 

Accuracy 

Option

0.5 to 36 in. 

(15 to 900 mm)

Pulsed DC Standard 

Process 

Design

page 23 page 71

8707 High-Signal 

(Flanged)

0.5% 

Standard 

0.25% High 

Accuracy 

Option

3 to 36 in. 

(15 to 900 mm)

High-Signal 

Pulsed DC

Superior 

signal 

stability for 

Noisy 

Applications

page 23 page 76

8711 Wafer 0.25% 

Standard 

0.15% High 

Accuracy 

Option

0.15 to 8 in. 

(4 to 200 mm)

Pulsed DC Compact, 

Light 

Weight

page 28 page 79

8721 Hygienic 0.5% 

Standard 

0.25% High 

Accuracy 

Option

0.5 to 4 in. 

(15 to 100 mm)

Pulsed DC 3-A and 

EHEDG 

CIP/SIP

page 30 page 81
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Rosemount 8732E Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility

Compatible with Rosemount 8705, 8711, 8721, and 

570TM flowtube sensors. Compatible with 

Rosemount 8707 flowtube sensor with D2 Dual 

calibration option. Compatible with AC and DC 

powered flowtube sensors of other manufacturers.

Compatible with Rosemount 8707 flowtube 

sensor with D2 Dual Calibration Option. 

Compatible with AC and DC powered flowtube 

sensors of other manufacturers.

Flowtube Sensor Coil Resistance

350 Ω maximum

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0.04 and 39 ft/s (0.01 to 12 m/s) 

for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

Conductivity Limits

Process liquid must have a conductivity of 

5 microsiemens/cm (5 micromhos/cm) or greater for 

8732E. Excludes the effect of interconnecting cable 

length in remote mount transmitter installations.

Power Supply

90 -250 V AC ±10%, 50–60 Hz or 12-42 V DC

AC Power Supply Requirements

Units powered by 90-250 V AC have the following 

power requirements.

DC Supply Current Requirements

Units powered by 12-42 V DC power supply may 

draw up to 1 amp of current steady state.

FIGURE 1. DC Current Requirements

DC Load Limitations (Analog Output)

Maximum loop resistance is determined by the 

voltage level of the external power supply, as 

described by:

FIGURE 2. DC Load Limitations
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Rosemount 8700 Series

NOTE

HART Communication requires a minimum loop 

resistance of 250 ohms.

Installation Coordination

Installation (overvoltage) Category II

Power Consumption 

10 watts maximum

Switch-on current

AC: Maximum 26 A (< 5 ms) at 250 V AC

DC: Maximum 30 A (< 5 ms) at 42 V DC

Ambient Temperature Limits

Operating

–58 to 165 °F (–50 to 74 °C) without local 

operator interface

13 to 149 °F (–25 to 65 °C) with local 

operator interface

Storage

–40 to 185 °F (–40 to 85 °C)

–22 to 176 °F (–30 to 80 °C) with local 

operator interface

Humidity Limits

0–100% RH to 150 °F (65 °C)

Enclosure Rating

NEMA 4X CSA Type 4X, IEC 60529, IP66 

(transmitter), Pollution Degree 2

Output Signals

Analog Output Adjustment
(1)

4–20 mA, switch-selectable as internally or 

externally powered 10 to 30 V DC; 0 

to 600 Ω load.

Engineering units—lower and upper range values 

are user-selectable. 

Output automatically scaled to provide 4 mA at 

lower range value and 20 mA at upper range 

value. Full scale continuously adjustable between 

-39 and 39 ft/s (-12 to 12 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

HART Communications, digital flow signal, 

superimposed on 4–20 mA signal, available for 

control system interface. 250 Ω required for 

HART communications.

Scalable Frequency Adjustment
(1)

0-10,000 Hz, switch-selectable as internally or 

externally powered 10 to 30 V DC, transistor 

switch closure up to 5.75 w. Pulse value can be 

set to equal desired volume in selected 

engineering units. Pulse width adjustable from 0.5 

to 100 m/s. Local operator interface automatically 

calculates and displays maximum allowable 

output frequency.

(1) For transmitters with intrinsically safe outputs, power 

must be supplied externally.
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Optional Digital Output Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Reverse Flow: 

Activates switch closure output when reverse flow 

is detected. The reverse flow rate is displayed.

Zero Flow: 

Activates switch closure output when flow 

goes to 0 ft/s.

Empty Pipe: 

Activates switch closure output when empty pipe 

is detected.

Transmitter Fault: 

Activates switch closure output when a 

transmitter fault is detected.

Optional Digital Input Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Net Total Reset: 

Resets the net totalizer value to zero.

Positive Zero Return (PZR): 

Simulates zero-flow condition.

Security Lockout

Security lockout switch on the electronics board can 

be set to deactivate all LOI and HART-based 

communicator functions to protect configuration 

variables from unwanted or accidental change.

Display Lockout

All optical switches on the display can be locked 

locally from the display layout configuration screen 

by holding the upper right optical switch for 10 

seconds. The display can be reactivated holding the 

same switch for 10 seconds.

Output Testing

Analog Output Test

Transmitter may be commanded to supply a 

specified current between 3.5 and 23 mA.

Pulse Output Test

Transmitter may be commanded to supply a 

specified frequency between 1 and 10,000 Hz.

Turn-on Time

5 minutes to rated accuracy from power up; 5 

seconds from power interruption.

Start-up Time

50 ms from zero flow.

Low Flow Cutoff

Adjustable between 0.01 and 38.37 ft/s (0.003 and 

11.7 m/s). Below selected value, output is driven to 

the zero flow rate signal level.

Overrange Capability

Signal output will remain linear until 110% of upper 

range value or 44 ft/s (13 m/s). The signal output will 

remain constant above these values. Out of range 

message displayed on LOI and the HART 

Communicator.

Damping

Adjustable between 0 and 256 seconds.

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in standard 

accuracy.

8732E transmitters and other manufacturer’s 

flowtube sensors can be calibrated at known process 

conditions or at the Rosemount NIST-Traceable Flow 

Facility. Transmitters calibrated on site require a 

two-step procedure to match a known flow rate. This 

procedure can be found in the Operations Manual 

00809-0100-4662.

Diagnostics

Basic

Self test

Transmitter faults

Analog output test

Pulse output test

Tunable empty pipe

Reverse flow

Coil circuit fault

Electronics temperature

Advanced (DA1 Suite)

Ground/wiring fault

High process noise

Advanced (DA2 Suite)

8714i Calibration Verification

4-20 mA loop verification
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Rosemount 8700 Series

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at reference conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8732E with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8732E with 8711 Flowtube Sensor:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8732E with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8732E with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8732E with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Rosemount 8732E with Other Manufacturers’ 

Flowtube Sensors: 

When calibrated in the Rosemount Flow Facility, 

system accuracies as good as 0.5% of rate can 

be attained.

There is no accuracy specification for other 

manufacturers’ flowtube sensors calibrated in the 

process line.

Analog Output Effect

Analog output has the same accuracy as frequency 

output plus an additional ±4μA.

Vibration Effect

IEC 60770-1

Repeatability

±0.1% of reading

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 39 ft/sec (1 

to 12 m/sec).
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Response Time (Analog Output)

50 ms maximum response time to step change in 

input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±0.25% change over operating temperature range

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Physical Specifications

Materials of Construction

Housing

Low copper aluminum, NEMA 4X and 

IEC 60529 IP66

Pollution Degree 2

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Two 
1
/2–14 NPT connections provided on the 

transmitter housing (optional third connection 

available). PG13.5 and CM20 adapters are available. 

Screw terminals provided for all connections. Power 

wiring connected to transmitter only. Integrally 

mounted transmitters are factory wired to the 

flowtube sensor.

Transmitter Weight

Approximately 7 pounds (3.2 kg). Add 1 pound 

(0.5 kg) for Option Code M4.
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Rosemount 8700 Series

Rosemount 8712D/H Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility

8712D: Compatible with Rosemount 8705, 8711, 

8721, and 570TM flowtube sensors. Compatible with 

Rosemount 8707 flowtube sensor with D2 Dual 

calibration option. Compatible with AC and DC 

powered flowtube sensors of other manufacturers. 

8712H: Only compatible with 8707 High-Signal 

flowtube sensor.

Flowtube Sensor Coil Resistance

Flow Rate Range

8712D: Capable of processing signals from fluids 

that are traveling between 0.01 and 39 ft/s (0 to 12 

m/s) for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

8712H: Capable of processing signals from fluids 

that are traveling between 0.04 and 30 ft/s (0.01 to 

10 m/s) for both forward and reverse flow in all 

flowtube sensor sizes. Full scale continuously 

adjustable between –30 and 30 ft/s (–10 to 10 m/s).

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

Rosemount 8712D. Process liquid must have a 

conductivity of 50 microsiemens/cm (50 

micromhos/cm) for the 8712H. Excludes the effect of 

interconnecting cable length in remote mount 

transmitter installations.

Power Supply

DC Load Limitations (Analog Output)

Maximum loop resistance is determined by the 

voltage level of the external power supply, as 

described by:

FIGURE 3. DC Load Limitations

NOTE

HART Communication requires a minimum loop 

resistance of 250 ohms.

Rosemount 8712D: 350 � maximum

Rosemount 8712H: 12 � maximum

Rosemount 8712D: 90-250 V AC ±10%, 50–60 

Hz or 12–42 V DC

Rosemount 8712H: 115 V AC ±10%, 50–60 Hz
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Supply Current Requirements (8712D)

Units powered by 12-42 V DC power supply may 

draw up to 1 amp of current steady state.

FIGURE 4. DC Current Requirements

Installation Coordination

Installation (overvoltage) Category II

Power Consumption

Ambient Temperature Limits

Operating

Storage

–40 to 176 °F (–40 to 80 °C)

Humidity Limits

0–100% RH at 120 °F (49 °C), decreases linearly to 

10% RH at 130 °F (54 °C)

Enclosure Ratings

Enclosure Type NEMA 4X, IP66

Output Signals

Analog Output Adjustment

4–20 mA, switch-selectable as internally or 

externally powered 5 to 24 V DC; 0 to 

1000 Ω load.

Engineering units—lower and upper range values 

are user-selectable. 

Output automatically scaled to provide 4 mA at 

lower range value and 20 mA at upper range 

value. 

8712D: 

Full scale continuously adjustable between -39 

and 39 ft/s (-12 to 12 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

8712H: 

Full scale continuously adjustable between -30 

and 30 ft/s (-10 to 10 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

HART Communications, digital flow signal, 

superimposed on 4–20 mA signal, available for 

control system interface. 250 Ω required for 

HART communications.

Scalable Frequency Adjustment

8712D: 

0-10,000Hz, externally powered at 5 to 24 V DC, 

transistor switch closure supports power loads up 

to 2W for frequencies up to 4000Hz, and 5 V DC 

at 0.1 W at maximum frequency of 10,000 Hz. 

Pulse can be set to equal desired velocity or 

volume in user selectable engineering units. 

Pulse width is adjustable from 1.5 to 500 msec, 

below 1.5 msec pulse width automatically 

switches to 50% duty cycle.

8712H: 

0-1000 Hz, externally powered at 5 to 24 V DC, 

transistor switch closure up to 5.75 W. Pulse 

value can be set to equal desired volume in 

selected engineering units. Pulse width adjustable 

from 0.5 to 100 m/s. Local operator interface 

automatically calculates and displays maximum 

allowable output frequency.

Auxiliary Output Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Reverse Flow: 

Activates switch closure output when reverse flow 

is detected. The reverse flow rate is displayed.

Zero Flow: 

Activates switch closure output when flow goes 

to 0 ft/s.

8712D: 10 watts maximum

8712H: 300 watts maximum

8712D: –20 to 140°F (–29 to 60 °C) with 

local operator interface

–40 to 165°F (–40 to 74°C) without 

local operator interface

 8712H: –20 to 130 °F (–29 to 54 °C) with or 

without local operator interface
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Rosemount 8700 Series

Positive Zero Return (PZR)
(1)

Forces outputs of the transmitter to the zero flow 

rate signal level. Activated by applying a 

contact closure.

Security Lockout

Security lockout jumper on the electronics board can 

be set to deactivate all LOI and HART-based 

communicator functions to protect configuration 

variables from unwanted or accidental change.

Output Testing

Analog Output Test

Transmitter may be commanded to supply a 

specified current between 3.75 and 23.25 mA

Pulse Output Test

8712D: 

Transmitter may be commanded to supply a 

specified frequency between 1 pulse/ day and 

10,000 Hz

8712H: 

Transmitter may be commanded to supply a 

specified frequency between 1 and 1000 Hz

Turn-on Time

8712D: 

5 minutes to rated accuracy from power up, 5 

seconds from power interruption

8712H: 

30 minutes to rated accuracy from power up, 5 

seconds from power interruption

Start-up Time

0.2 seconds from zero flow

Low Flow Cutoff

Adjustable between 0.01 and 38.37 ft/s (0.003 and 

11.7 m/s). Below selected value, output is driven to 

the zero flow rate signal level.

Overrange Capability

Signal output will remain linear until 110% of upper 

range value. The signal output will remain constant 

above these values. Out of range message displayed 

on LOI and the HART Communicator.

Damping

8712D: 

Adjustable between 0.0 and 256 seconds

8712H: 

Adjustable between 0.2 and 256 seconds

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in accuracy.

8712D transmitters and other manufacturer’s 

flowtube sensors can be calibrated at known process 

conditions or at the Rosemount NIST-Traceable Flow 

Facility. Transmitters calibrated on site require a 

two-step procedure to match a known flow rate. This 

procedure can be found in the Operations Manual 

00809-0100-4661.

(1) PZR is internally powered on the 8712H transmitter.
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Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8712D with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8712D with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8712D with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8712D with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8712D with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Rosemount 8712D with Other Manufacturers’ 

Flowtube Sensors: 

When calibrated in the Rosemount Flow Facility, 

system accuracies as good as 0.5% of rate can 

be attained.

There is no accuracy specification for other 

manufacturers’ flowtube sensors calibrated in the 

process line.

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Rosemount 8700 Series

Rosemount 8712H with 8707 Flowtube Sensor

System accuracy is ±0.5% of rate from 3 to 30 ft/s 

(1 to 10 m/s); between 0.04 and 3.0 ft/s (0.01 and 

0.3 m/s), the system has an accuracy of ±0.015 

ft/s (0.005 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

30 ft/s (1 to 10 m/s).

Analog Output Effect

8712D: 

Analog output has the same accuracy as 

frequency output plus an additional 0.05% of 

span.

8712H: 

Analog output has the same accuracy as 

frequency output plus an additional 0.1% of span.

Vibration Effect

±0.1% of span per SAMA PMC 31.1, Level 2

Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change 

in input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

8712D: 

0.25% over operating temperature range

8712H: 

±1% per 100 °F (37.8 °C)

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Physical Specifications

Materials of Construction

Housing

Low-copper aluminum, NEMA 4X and 

IEC 60529 IP65

Pollution Degree 2

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Four 
1
/2–14 NPT connections provided on the base of 

the transmitter. Screw terminals provided for all of the 

connections. Power wiring connected to the 

transmitter only. Remote mounted transmitters 

require only a single conduit connection to the 

flowtube sensor.

NOTE

If 
3
/4 - 14 NPT connections are required, 

1
/2 to 

3
/4 in. 

adapter kits are available for order.

Line Power Fuses

90–250 V AC systems (8712D)

2 amp, Quick-acting Bussman AGCI or equivalent

12–42 V DC systems (8712D)

3 amp, Quick-acting Bussman AGCI or equivalent

115 V AC systems (8712H)

5 amp, Quick-acting Bussman AGCI or equivalent 

(Rosemount 8712H only).

Transmitter Weight

Transmitter approximately 9 lb (4 kg). Add 1 lb 

(0.5 kg) for local operator interface.
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Rosemount 8742C Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility 

Compatible with Rosemount 8705, 8711, 8721, and 

570TM flowtube sensors.

Compatible with Rosemount 8707 flowtube sensor 

with D2 Dual Calibration Option.

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8742C. Excludes the effects of interconnecting cable 

length in remote mount transmitter installations.

Flowtube Sensor Coil Resistance

25 � maximum

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0 and 39 ft/s (0 to 12 m/s) for both 

forward and reverse flow in all flowtube sensor sizes. 

Power Supply

90–250 V AC, 50–60 Hz, 15–50 V DC

Supply Current Requirements

Units powered by 15-50 V DC power supply may 

draw up to 1 amp of current.

FIGURE 5. DC Current Requirements

Installation Coordination

Installation (overvoltage) Category II

Power Consumption 

10 watts maximum

Ambient Temperature Limits

Operating

–40 to 165 °F (–40 to 74 °C) without local display

–13 to 147 °F (–25 to 65 °C) with local display

Storage

–40 to 185 °F (–40 to 85 °C)

Humidity Limits

0–100% RH to 150 °F (65 °C)

Enclosure Rating

NEMA 4X CSA Type 4X, IEC 60529, IP66 

(transmitter), Pollution Degree 2

Output Signal

Manchester-encoded digital signal that conforms to 

IEC 1158-2 and ISA 50.02

FOUNDATION
 
fieldbus Specifications

Schedule Entries

Seven (7)

Links

Twenty (20)

Virtual Communications Relationships (VCRs)

One (1) predefined (F6, F7) Nineteen (19) 

configurable (see Table 1)

Power Supply (Volts)
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Rosemount 8700 Series

Reverse Flow

Detects and reports reverse flow 

Software Lockout

A write-lock switch and software lockout are provided 

in the resource function block.

Turn-on Time

30 minutes to rated accuracy from power up; 10 

seconds communication from power interruption

Start-up Time

0.2 seconds from zero flow

Low Flow Cutoff

Adjustable between 0 and 1 ft/s. Below selected 

value, output is driven to the zero flow rate.

Overrange Capability

Signal output continues to 110% of upper range 

value setting, then remains constant. Messages are 

supplied to the fieldbus network. 

Damping

Adjustable between 0 and 255 seconds

Performance Specifications

(System specifications are given using the unit at 

referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8742C with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s)
(1)

.

Rosemount 8742C with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

 TABLE 3. Block Information

Block

Execution Time 

(Milliseconds)

Resource (RB) —

Transducer (TB) —

Analog Input (AI) 15

Proportional/Integral/

Derivative (PID)

25

Integrator (INT) 20

Arithmetic (AR) 20

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Rosemount 8742C with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8742C with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8742C with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Vibration Effect

IEC 60770-1

Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change in 

input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±0.25% of rate over operating temperature range

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Transient Protection

The 8742C transmitter prevents damage to the 

flowmeter from transients compliant to:

IEC 61000 – 4-4 (for burst currents)

IEC 61000 – 4-5 (for surge currents)

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full

Physical Specifications

Materials of Construction (Transmitter)

Housing

Low-copper aluminum

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Two 
3
/4–14 NPT with number 8 screw terminal 

connections are provided for electrical wiring. 

PG13.5 and CM20 adapters are available. Screw 

terminals provided for all connections. Power wiring 

connected to transmitter only. Integrally mounted 

transmitters are factory wired to the flowtube sensor.

Mounting

Integrally mounted transmitters do not require 

interconnecting cables. The local display and 

transmitter can be rotated in 90° increments. Remote 

mounted transmitters require only a single conduit 

connection to the flowtube sensor.

Weight

Approximately 7 pounds (3.2 kg). Add 0.5 pounds 

(0.5 kg) for local display.
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Rosemount 8700 Series

Rosemount 8705 Flanged and 8707 High-Signal 

Flanged Flowtube Sensors Specifications

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

1
/2–36 in. (15–900 mm) for Rosemount 8705

3–36 in. (80–600 mm) for Rosemount 8707

Interchangeability

Rosemount 8705 Flowtube Sensors are 

interchangeable with 8712D, 8732, and 8742C 

Transmitters. Rosemount 8707 High-Signal Flowtube 

Sensors are interchangeable with 8712H High-Signal 

Transmitters. System accuracy is maintained 

regardless of line size or optional features. Each 

flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into a 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator on the 8712D and 

the 8732E. In a FOUNDATION fieldbus environment, 

the 8742C can be configured using the DeltaV
™

 

fieldbus configuration tool or another FOUNDATION 

fieldbus configuration device. No further calibration is 

necessary.

Upper Range Limit

39 ft/s (12 m/s)

Process Temperature Limits

PTFE Lining

–20 to 350 °F (–29 to 177 °C)

ETFE Lining

–20 to 300 °F (–29 to 149 °C)

PFA Lining

-20 to 350 °F (-29 to 177°C)

Polyurethane Lining

0 to 140 °F (–18 to 60 °C)

Neoprene Lining

0 to 185 °F (–18 to 85 °C)

Linatex Lining

0 to 158 °F (–18 to 70°C)

Ambient Temperature Limits

–30 to 150 °F (–34 to 65 °C)

Pressure Limits

See Table 4 and Table 6

Vacuum Limits

PTFE Lining

Full vacuum to 350 °F (177 °C) through 4-in. (100 

mm) line sizes. Consult factory for vacuum 

applications with line sizes of 6 inches (150 mm) 

or larger.

All Other Standard Flowtube Sensor Lining 

Materials

Full vacuum to maximum material temperature 

limits for all available line sizes.

Submergence Protection

IP68. Continuous submergence to 30 ft. (10 m). 

Requires conduit entries of the flowtube sensor 

remote junction box be properly sealed to prevent 

water ingress. This requires the user to install sealed 

IP68 approved cable glands, conduit connections, or 

conduit plugs. 

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8705. Process liquid must have a conductivity of 50 

microsiemens/cm (50 micromhos/cm) for 8707 when 

used with 8712H, 5 microsiemens/cm when used 

with other transmitters. Excludes the effect of 

interconnecting cable length in remote mount 

transmitter installations.
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 TABLE 4. Temperature vs. Pressure Limits
(1)

Flowtube Sensor Temperature vs. Pressure Limits for ASME B16.5 Class Flanges (
1
/2- to 36-in. line sizes) 

(2)

Pressure

Flange Material Flange Rating
@ -20 to 100 °F
(-29 to 38 °C)

@ 200 °F
(93 °C)

@ 300 °F
(149 °C)

@ 350 °F
(177 °C)

Carbon Steel

Class 150 285 psi 260 psi 230 psi 215 psi

Class 300 740 psi 675 psi 655 psi 645 psi

Class 600 
(3)

1000 psi 800 psi 700 psi 650 psi

Class 600 
(4)

1480 psi NA NA NA

Class 900 2220 psi

304 Stainless Steel

Class 150 275 psi 235 psi 205 psi 190 psi

Class 300 720 psi 600 psi 530 psi 500 psi

Class 600 
(5)

1000 psi 800 psi 700 psi 650 psi

Class 600 
(6)

1440 psi NA NA NA

Class 900 2160 psi

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140 °F (60 °C), 158 °F (70 °C), and 

185°F (85 °C), respectively.

(2) 30- and 36-in. AWWA C207 Table 5 Class D rated to 150 psi at atmospheric temperature.

(3) Option Code C6

(4) Option Code C7

(5) Option Code S6

(6) Option Code S7

 TABLE 5. Temperature vs. Pressure Limits 
(1)

Flowtube Sensor Temperature vs. Pressure Limits for AS2129 Table D and E Flanges (4- to 24-in. line sizes)

Pressure

Flange Material Flange Rating
@ -200 to 50 °F
(-320 to 122 °C)

@ 100 °F
(212 °C)

@ 150°F
(302 °C)

@ 200 °F
(392 °C)

Carbon Steel

D 101.6 psi 101.6 psi 101.6 psi 94.3 psi

E 203.1 psi 203.1 psi 203.1 psi 188.6 psi

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140 °F (60 °C), 158 °F (70 °C), and 

185°F (85 °C), respectively.

 TABLE 6. Temperature vs. Pressure Limits 
(1)

Flowtube Sensor Temperature vs. Pressure Limits for DIN Flanges (15 to 600 mm line sizes)

Pressure

Flange Material Flange Rating
@ -196 to 50 °C
(-320 to 122 °F)

@ 100 °C
(212 °F)

@ 150°C
(302 °F)

@ 175°C
(347 °F)

Carbon Steel

PN 10 10 bar 10 bar 9.7 bar 9.5 bar

PN 16 16 bar 16 bar 15.6 bar 15.3 bar

PN 25 25 bar 25 bar 24.4 bar 24.0 bar

PN 40 40 bar 40 bar 39.1 bar 38.5 bar

304 Stainless Steel

PN 10 9.1 bar 7.5 bar 6.8 bar 6.5 bar

PN 16 14.7 bar 12.1 bar 11.0 bar 10.6 bar

PN 25 23 bar 18.9 bar 17.2 bar 16.6 bar

PN 40 36.8 bar 30.3 bar 27.5 bar 26.5 bar

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140°F, 158°F, and 185°F, respectively.
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Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8705/8707 with 8732E and 8712D:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8742C with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s)
(1)

.

Rosemount 8707 with 8712H:

System accuracy is ±0.5% of rate from 3 to 30 ft/s 

(1 to 10 m/s); between 0.04 and 3.0 ft/s (0.01 and 

0.3 m/s), the system has an accuracy of ±0.005 

ft/s (0.0015 m/s). 

Vibration Effect

IEC 60770-1

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full

Physical Specifications

Non-Wetted Materials

Flowtube Sensor

AISI Type 304 SST (optional 316L SST)

Flanges

Carbon steel, AISI Type 304/304L SST, or Type 

316/316L SST

Housing

Welded steel

Paint

Polyurethane

Process Wetted Materials

Lining

PFA, PTFE, ETFE, polyurethane, neoprene, 

Linatex

Electrodes

316L SST, Nickel Alloy 276 (UNS N10276), 

tantalum, 80% platinum-20% iridium, titanium

Process Connections

ASME B16.5 (ANSI) Class 150, Class 300, 

Class 600, or Class 900

0.5- to 30-in. (Class 150)

0.5- to 24-in. (Class 300)

0.5- to 10-in. (Class 600 derated to 1000 psi max)

1- to 8-in. (Full rated Class 600 and 900)

AWWA C207 Table 3 Class D

30 and 36 in.

EN 1092 (DIN) PN 10, 16, 25, and 40

PN10: Not available for flange sizes from 

15 to 150 mm

PN16: Not available for flange sizes from 

15 to 80 mm

PN 25: Not available for flange sizes from 

15 to 150 mm

PN40: Available for all flange sizes

AS 2129 Table D and E

0.5 to 36 in.

Electrical Connections

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Grounding Electrode

An optional grounding electrode can be installed 

similarly to the measurement electrodes through the 

flowtube sensor lining on 8705 flowtube sensors. It is 

available in all electrode materials. 

Grounding Rings

Optional grounding rings can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. Single ground rings can be installed 

on either end of the flowtube sensor. They have an 

I.D. slightly smaller than the flowtube sensor I.D. and 

an external tab to attach ground wiring. Grounding 

rings are available in 316L SST, Nickel Alloy 276 

(UNS N10276), titanium, and tantalum.

Lining Protectors

Optional lining protectors can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. The leading edge of lining material 

is protected by the lining protector; lining protectors 

cannot be removed once they are installed. Lining 

protectors are available in 316L SST, Nickel Alloy 

276 (UNS N10276), and titanium.

Dimensions

See Figure 9, Figure 10, and Figure 12 and Table 16, 

Table 19, and Table 20.

Weight

See Table 7 and Table 8
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 TABLE 7. Flowtube Sensor Weight (ASME)

Nominal Line Size
(1)

 Inches (mm)

Flowtube Sensor Flange Rating
Flowtube Sensor Weight

 lb (kg)ASME B16.5 (ANSI) EN 1092-1 (DIN)

½ (15)

½ (15)

150

300

PN 40 20 (9)

22 (10)

1 (25)

1 (25)

150

300

PN 40 20 (9)

22 (10)

1½ (40)

1½ (40)

150

300

PN 40 22 (10)

24 (11)

2 (50)

2 (50)

150

300

PN 40 26 (12)

28 (13)

3 (80)

3 (80)

150

300

PN 40 40 (18)

47 (21)

4 (100)

4 (100)

150

300

PN 16 48 (22)

65 (30)

6 (150)

6 (150)

150

300

PN 16 81 (37)

93 (42)

8 (200)

8 (200)

150

300

PN 10 110 (50)

162 (74)

10 (250)

10 (250)

150

300

PN 10 220 (98)

300 (136)

12 (300)

12 (300)

150

300

PN 10 330 (150)

435 (197)

14 (350)

16 (400)

150

150

PN 10

PN 10

370 (168)

500 (227)

18 (450)

20 (500)

150

150

PN 10

PN 10

600 (272)

680 (308)

24 (600) 150 PN 10 1,000 (454)

30 (750)

36 (900)

125

125

-

-

1,747 (792)

1,975 (898)

(1) 30- and 36-in. AWWA C207 Table 2 Class D rated to 150 psi at atmospheric temperature.

 TABLE 8. Flowtube Sensor weights (AS2129)

Nominal Line Size Inches (mm) AS2129 Flowtube Sensor Weight lb (kg)

4 (100)

4 (100)

D

E

33 (15)

37 (17)

6 (150)

6 (150)

D

E

66 (30)

71 (32)

8 (200)

8 (200)

D

E

86 (39)

88 (40)

10 (250)

10 (250)

D

E

187 (85)

201 (91)

12 (300)

12 (300)

D

E

273 (124)

284 (129)

14 (350)

14 (350)

D

E

293 (133)

317 (144)

16 (400)

16 (400)

D

E

386 (175)

430 (195)

18 (450)

18 (450)

D

E

516 (234)

569 (258)

20 (500)

20 (500)

D

E

569 (258)

626 (284)

24 (600)

24 (600)

D

E

855 (388)

974 (442)
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Rosemount 8711 Wafer Flowtube Sensor 

Specifications

SPECIFICATIONS

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

0.15 in. through 8 in. (4 through 200 mm)

Interchangeability

Rosemount 8711 Flowtube Sensors are 

interchangeable with 8732E, 8712D and 8742C 

Transmitters. System accuracy is maintained 

regardless of line size or optional features. Each 

flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into a 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator on the Rosemount 

8712D and the 8732E. In a FOUNDATION fieldbus 

environment, the 8742C can be configured using the 

DeltaV fieldbus configuration tool or another 

FOUNDATION fieldbus configuration device. No further 

calibration is necessary.

Upper Range Limit

39 ft/s (12 m/s)

Process Temperature Limits

ETFE Lining

-20 to 300 °F (–29 to 149 °C) for 0.5- through 8-in.

(15–200 mm) line sizes

PTFE Lining

-20 to 350 °F (-29 to 177 °C)

PFA Lining

-20 to 200 °F (-29 to 93 °C)

Ambient Temperature Limits

–30 to 150 °F (–34 to 65 °C)

Maximum Safe Working Pressure at 100 °F 

(38 °C)

ETFE Lining

Full vacuum to 740 psi (5.1 MPa) for 0.5- through 

8-in. 

(15 through 200 mm) flowtube sensors

PTFE Lining

Full vacuum through 4-in. (100 mm) line sizes. 

Consult factory for vacuum applications with line 

sizes of 6 inches (150 mm) or larger.

PFA Lining

Full vacuum to 285 psi (1.96 MPa) for 0.15- and 

0.30-in. (4 and 8 mm) flowtube sensors

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8711. Excludes the effect of interconnecting cable 

length in remote mount transmitter installations.

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Rosemount 8711 with 8732E and 8712D:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8742C with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Vibration Effect

IEC 60770-1
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Mounting Position Effect

No effect when installed to ensure flowtube sensor 

remains full

Physical Specifications

Non-Wetted Materials

Flowtube Sensor 

303 SST (ASTM A-743)

Coil Housing 

Investment cast steel (ASTM A-27)

Paint

Polyurethane

Process-Wetted Materials

Lining

ETFE, PTFE and PFA

Electrodes

316L SST, Nickel Alloy 276 (UNS N10276), 

tantalum,

80% platinum—20% iridium, titanium

Process Connections

Mounts between these Flange Configurations

ASME B16.5 (ANSI): Class 150, 300

EN 1092 (DIN): PN 10 and 25

BS: 10 Table D, E, and F

Studs, Nuts, and Washers
(1)

ASME B16.5 (ANSI)

0.15- through 1-in. (4 through 25 mm):

316 SST, ASTM A193, Grade B8M, Class 1 

threaded mounting studs; ASTM A194, Grade 8M 

heavy hex nuts; SAE per ANSI B18.2.1, Type A, 

Series N flat washers.

1.5- through 8-in. (40 through 200 mm):

CS, ASTM A193, Grade B7, Class 1 threaded 

mounting studs; ASTM A194, Grade 2H heavy 

hex nuts; SAE per ANSI B18.2.1, Type A, Series 

N flat washers; all items clear, chromate 

zinc-plated.

EN 1092 (DIN)

4 through 25 mm (0.15- through 1-in.):

316 SST ASTM A193, Grade B8M Class 1 

threaded mounting studs; ASTM A194, Grade 

8M, DIN 934 H=D, metric heavy hex nuts; 316 

SST, A4, DIN 125 flat washers.

40 through 200 mm (1.5- through 8-in.):

CS, ASTM A193, Grade B7 threaded mounting 

studs; ASTM A194, Grade 2H, DIN 934 H=D, 

metric heavy hex nuts; CS, DIN 125 flat washers; 

all items yellow zinc-plated.

Electrical Connections

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.

Grounding Electrode

An optional grounding electrode can be installed 

similarly to the measurement electrodes through the 

flowtube sensor lining. It is available in all electrode 

materials.

Grounding Rings

Optional grounding rings can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. They have an I.D. slightly smaller 

than the flowtube sensor I.D. and an external tab to 

attach ground wiring. Grounding rings are available 

in 316L SST, Nickel Alloy 276 (UNS N10276), 

titanium, and tantalum.

Dimensions and Weight

See Figure 11, Figure 12, and Table 21

(1) 0.15 and 0.30 in. (4 and 80 mm) flowtube sensors 

mount between 
1

/2-in. flange.
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Rosemount 8721 Sanitary Flowtube Sensor 

Specifications

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

1
/2 - 4 in. (15–100 mm)

Flowtube Sensor Compatibility and 

Interchangeability

The Rosemount 8721 Flowtube Sensors are 

interchangeable with Rosemount 8732, 8742, and 

8712D transmitters. System accuracy is maintained 

regardless of line size or optional features. 

Each flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into the 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator. No further 

calibration is necessary.

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in accuracy. 

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater. 

Excludes the effect of interconnecting cable length in 

remote mount transmitter installations.

Flowtube Sensor Coil Resistance

5Ω to 10Ω (line size dependent)

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0.04 and 39 ft/s (0.01 to 12 m/s) 

for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

Flowtube Sensor Ambient Temperature Limits

14 to 140 °F (–15 to 60 °C)

Process Temperature Limits

PFA Lining

-20 to 350 °F (-29 to 177 °C)

Pressure Limits

Vacuum Limits

Full vacuum at maximum lining material temperature; 

consult factory.

Submergence Protection (Flowtube Sensor)

IP68. Continuous submergence to 30 ft. (10 m). 

Requires conduit entries of the flowtube sensor 

remote junction box be properly sealed to prevent 

water ingress. This requires the use of sealed IP68 

approved cable glands, conduit connections, or 

conduit plugs. 

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions).

Accuracy

Rosemount 8732, 8742, or 8712D with 8721 

Flowtube Sensor

System accuracy is ±0.5% of rate from 1 to 39 ft/s 

(0.3 to 12 m/s); includes combined effects of 

linearity, hysteresis, repeatability, and calibration 

uncertainty; between 0.04 and 1.0 ft/s (0.01 and 

0.5 m/s), the system has an accuracy of ±0.005 

ft/s.

Line Size

Max Working 

Pressure

CE Mark Max. Working 

Pressure

1
/2 (15) 300 psi (20.7 bar) 300 psi (20.7 bar)

1 (25) 300 psi (20.7 bar) 300 psi (20.7 bar)

1
1
/2 (40) 300 psi (20.7 bar) 300 psi (20.7 bar)

2 (50) 300 psi (20.7 bar) 300 psi (20.7 bar)

2
1
/2 (65) 300 psi (20.7 bar) 240 psi (16.5 bar)

3 (80) 300 psi (20.7 bar) 198 psi (13.7 bar)

4 (100) 210 psi (14.5 bar) 148 psi (10.2 bar)
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Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change 

in input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±1% per 100 °F (37.8 °C)

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full.

Physical Specifications

Mounting

Integrally mounted transmitters are factory-wired and 

do not require interconnecting cables. The 

transmitter can rotate in 90° increments. Remote 

mounted transmitters require only a single conduit 

connection to the flowtube sensor.

Non-Wetted Materials (Flowtube Sensor)

Flowtube Sensor

304 Stainless Steel (wrapper), 304 Stainless Steel 

(pipe)

Terminal Junction Box

Cast aluminum, polyurethane coated

Optional: 304 Stainless Steel

Paint

Polyurethane

Weight

Aluminum remote junction box

Approximately 1 pound (0.45 kg)

SST remote junction box

Approximately 2.5 pounds (1.13 kg)

Process Wetted Materials (Flowtube Sensor)

Liner

PFA with Ra < 32μinch (0.81μm)

Electrodes

316L SST with Ra < 15μ in. (0.38μ m)

Nickel Alloy 276 (UNS N10276) with Ra < 15μ in. 

(0.38μ m)

80% Platinum-20% Iridium with Ra < 15μ in. 

(0.38μm)

Process Connections

The Rosemount 8721 Sanitary Flowtube Sensor is 

designed using a standard IDF fitting as the basis for 

providing a flexible, hygienic interface for a variety of 

process connections. The Rosemount 8721 

Flowtube Sensor has the threaded or “male” end of 

the IDF fitting on the ends of the base flowtube 

sensor. The flowtube sensor can be directly 

connected with user supplied IDF fittings and 

gaskets. If other process connections are needed, 

the IDF fittings and gaskets can be provided and 

welded directly into the sanitary process tubing, or 

can be supplied with adapters to standard 

Tri-Clamp
®

 process connections. All connections are 

PED compliant for group 2 fluids.

Tri-Clamp
®

 Sanitary Coupling

IDF Sanitary Coupling (screw type)

IDF specification per BS4825 part 4

ANSI Weld Nipple

DIN 11850 Weld Nipple

DIN 11851 (Imperial and Metric)

DIN 11864-1 form A

DIN 11864-2 form A

SMS 1145

Cherry-Burrell I-Line

Process Connection Material

316L Stainless Steel with Ra < 32μinch (0.81μm)

Optional Electropolished Surface Finish with Ra < 

15μ in. (0.38μ m)

Process Connection Gasket Material

Silicone

EPDM

 TABLE 9. 8721 Flowtube Sensor weight

Line Size

Flowtube Sensor 

Only

008721-0350 Tri-Clamp 

fitting (each)

0.5 4.84 lbs (2.2 kg) 0.58

1.0 4.52 (2.1 kg) 0.68

1.5 5.52 (2.5 kg) 0.88

2.0 6.78 (3.1 kg) 1.30

2.5 8.79 (2.1 kg) 1.66

3.0 13.26 (2.1 kg) 2.22

4.0 21.04 (2.1 kg) 3.28
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Viton

Electrical Connections (Flowtube Sensor)

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.

Flowtube Sensor Dimensions 

Refer to Figure 13

NOTES
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Rosemount 8700 Series

Rosemount 8714D Reference Calibration 

Standard Specifications

Functional Specifications

Ambient Temperature Limits

Operating

–30 to 140 °F (–34 to 60 °C)

Storage

–40 to 140 °F (–40 to 60 °C)

Humidity Limits

0 to 95% relative humidity

Performance Specifications

Accuracy

±0.05% of rate at 30 ft/s at 25°C

±0.10% of rate at 10 ft/s and 3 ft/s

Warm-up Time

30 minutes

Ambient Temperature Effect

< 0.015% of rate per 10 °F (< 0.027% per 10 °C)

Humidity Effect

No effect from 0 to 60% relative humidity < 0.10% of 

rate from 60 to 90% relative humidity

Long-Term Stability

< 0.10% of rate shift in one year

Physical Specifications

Electrical Connections

Electrical connections are compatible with 8712D, 

8732 or 8742 terminal blocks. Not for use with the 

8712H High Signal Transmitter.

Mounting

Any position is acceptable

Materials of Construction

Housing

Extruded aluminum

Covers

Stamped aluminum, silk-screened

Paint

Polyurethane

Weight

Approximately 3 lb (2 kg)
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Product Certifications

Approved Manufacturing Locations

Rosemount Inc. — Eden Prairie, Minnesota, USA

Fisher-Rosemount Technologias de Flujo, S.A. de C.V. —

Chihuahua Mexico

Emerson Process Management Flow — Ede, The Netherlands

EUROPEAN DIRECTIVE INFORMATION

The EC declaration of conformity for all applicable European 

directives for this product can be found on our website at 

www.rosemount.com. A hard copy may be obtained by contacting 

our local sales office.

ATEX Directive

Rosemount Inc. complies with the ATEX Directive.

Type n protection type in accordance with EN50 021

• Closing of entries in the device must be carried out using the 

appropriate EExe or EExn metal cable gland and metal 

blanking plug or any appropriate ATEX approved cable gland 

and blanking plug with IP66 rating certified by an EU approved 

certification body.

For Rosemount 8732E transmitters:

Complies with Essential Health and Safety Requirements: 

EN 60079-0: 2006

IEC 60079-1: 2007

EN 60079-7: 2007

EN 60079-11: 2007

EN 60079-26: 2004

EN 50281-1-1: 1998 + A1

European Pressure Equipment Directive 

(PED) (97/23/EC)

Rosemount 8705 and 8707 Magnetic Flowmeter 

flowtube sensors in line size and flange 

combinations:

Line Size: 1
1
/2 in. - 24 in. with all DIN flanges and ANSI 150 and 

ANSI 300 flanges. Also available with ANSI 600 flanges in 

limited line sizes.

Line Size: 30 in. - 36 in. with AWWA 125 flanges

QS Certificate of Assessment - EC No. PED-H-20

Module H Conformity Assessment

Rosemount 8711 Magnetic Flowmeter Flowtube 

Sensors 

Line Sizes: 1.5, 2, 3, 4, 6, and 8 in.

QS Certificate of Assessment - EC No. PED-H-20

Module H Conformity Assessment

Rosemount 8721 Sanitary Magmeter Flowtube Sensors 

in line sizes of 1
1
/2 in. and larger:

Module A Conformity Assessment

All other Rosemount 8705/8707/8711/8721 

Flowtube Sensors — 

in line sizes of 1 in. and less:

Sound Engineering Practice

Flowtube Sensors that are SEP are outside the scope of PED and 

cannot be marked for compliance with PED.

Mandatory CE-marking for flowtube sensors in accordance with 

Article 15 of the PED can be found on the flowtube sensor body 

(CE 0575). 

Flowtube Sensor category I is assessed for conformity per module 

A procedures.

Flowtube Sensor categories II – IV, use module H for conformity 

assessment procedures.

Electro Magnetic Compatibility (EMC) 

(2004/108/EC)

Models 8712D and 8742C - EN 50081-1: 1992, EN 50082-2: 

1995,

Model 8732E - EN 61326: 1997: A1 + A2 + A3

Installed signal wiring should not be run together and should not 

be in the same cable tray as AC power wiring. 

Device must be properly grounded or earthed according to local 

electric codes.

To improve protection against signal interference, shielded cable is 

recommended.

Low Voltage Directive (93/68/EEC)

Model 8712D and Model 8742C - EN 61010 -1: 1995

Low Voltage Directive (2006/95/EC)

Model 8732E - EN 61010 -1: 2001

Other important guidelines 

Only use new, original parts. 

To prevent the process medium escaping, do not unscrew or 

remove process flange bolts, adapter bolts or bleed screws during 

operation. 

Maintenance shall only be done by qualified personnel. 

CE CE Marking 

Compliance with all applicable European Union Directives. 

(Note: CE Marking is not available on Rosemount 8712H).

IECEx Directive

Rosemount Inc. complies with the IECEx Directive.

For Rosemount 8732E transmitters:

Complies with Essential Health and Safety Requirements: 

IEC 60079-0 : 2004

IEC 60079-1 : 2007-04

IEC 60079-11 : 2006

IEC 60079-26 : 2006

IEC 60079-7 : 2006-07

IEC 61241-0 : 2004

IEC 61241-1 : 2004
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Rosemount 8700 Series

HAZARDOUS LOCATIONS PRODUCT APPROVALS OFFERING

The Rosemount 8700 Series Magnetic Flowmeters offer many different hazardous locations certifications. The 

table below provides an overview of the available hazardous area approval options. Equivalent hazardous 

locations certifications for flowtube sensor and transmitter must match in integrally mounted magnetic flowmeter 

systems. Remote mounted magnetic flowmeter systems do not require matched hazardous location certifications. 

For complete information about the hazardous area approval codes listed, see Hazardous Location Certifications 

starting on page 38.

 TABLE 10. Factory Mutual (FM) Approvals Offering

Transmitter 8732E 8712D
(1)

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

FM Category Hazardous Area Approval Code

Non-Classified Locations

Transmitter NA NA NA NA NA NA NA NA NA N0

Flowtube Sensor NA N0 NA NA N0 NA NA N0 NA N0

Suitable for Class I, Division 1

Explosion-Proof

Trans: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Tube: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Explosion-Proof with Intrinsically Safe Output

Trans: Groups C, D T6 E5
(2)(3)

- E5
(3)

- - - K5 - K5 -

Tube: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Suitable for Class I, Division 2

Non-Flammable Fluids

Trans: Groups A,B,C,D T4 N0 N0 N0 N0 N0 N0 N0 N0 N0 N0

Tube: Groups A,B,C,D T5 N0 N0
(4)

N0 N0 N0
(4)

N0 N0 N0
(4)

N0 N0
(4)

Flammable Fluids

Trans: Groups A,B,C,D T4 N5 N5 N5 N5 N5 N5 N5 N5 N5 N5

Tube: Groups A,B,C,D T5 N5 N5
(4)

N5 N5 N5
(4)

N5 N5 N5
(4)

N5 N5
(4)

Non-Flammable Fluids with Intrinsically Safe Output

Trans: Groups A,B,C,D T4 N0
(3)

N0
(3)

N0
(3)

- - - K0 K0 K0 -

Tube: Groups A,B,C,D T5 N0 N0
(4)

N0 - - - N0 N0
(4)

N0 -

Other Certifications Product Certification Code
(5)

European Pressure 

Equipment Directive 

(PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(6)

DW - DW DW - DW DW - DW -

(1) Remote Transmitter Only

(2) Available in line sizes 0.5 in. to 8 in. (15 mm to 200 mm) only

(3) For I.S. Output, Output Code B must be ordered

(4) 8707 Flowtube Sensor has Temp Code - T3C

(5) Product Certification Codes are added to the Flowtube Sensor model number only

(6) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes
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 TABLE 11. Canadian Standards Association (CSA) Approvals Offering

Transmitter 8732E 8712D
(1)

(1) Remote Transmitter Only

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

FM Category Hazardous Area Approval Code

Non-Classified Locations

Transmitter NA - NA NA - NA NA - NA -

Flowtube Sensor NA - NA NA - NA NA - NA -

Suitable for Class I, Division 2

Non-Flammable Fluids

Trans: Groups A,B,C,D T4 N0 N0 N0 N0 N0 N0 N0 N0 N0 N0

Tube: Groups A,B,C,D T5 N0 N0
(2)

(2) 8707 Flowtube Sensor has Temp Code - T3C

N0 N0 N0
(2)

N0 N0 N0
(2)

N0 N0
(2)

Other Certifications Product Certification Code
(3)

(3) Product Certification Codes are added to the Flowtube Sensor model number only

European Pressure 

Equipment Directive 

(PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(4)

(4) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes

DW - DW DW - DW DW - DW -
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Rosemount 8700 Series

 TABLE 12. ATEX Approvals Offering

Transmitter 8732E 8712D
(1)

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

ATEX Category Hazardous Area Approval Code

Non-Hazardous

Trans: LVD and EMC NA - NA NA - NA NA - NA -

Tube: LVD and EMC NA - NA NA - NA NA - NA -

Equipment Category 2

Gas Group IIB

Trans: Ex d IIB T6 ED - ED - - - ED - ED -

Tube: Ex e ia IIC T3...T6 KD
(2)

- KD
(2)

- - - KD
(2)

- KD
(2)

-

Gas Group IIC

Trans: Ex d IIC T6 E1 - E1 - - - E1 - E1 -

Tube: Ex e ia IIC T3...T6 E1 - E1 - - - E1 - E1 -

Gas Group IIB with Intrinsically Safe Output

Trans: Ex de [ia] IIB T6 ED
(3)

- ED
(3)

- - - KD
(2)

- KD
(2)

-

Tube: Ex e ia IIC T3...T6 KD
(2)

- KD
(2)

- - - KD
(2)

- KD
(2)

-

Gas Group IIC with Intrinsically Safe Output

Trans: Ex de [ia] IIC T6 E1
(3)

- E1
(3)

- - - K1 - K1 -

Tube: Ex e ia IIC T3...T6 E1 - E1 - - - E1 - E1 -

Equipment Category 3

Gas Group IIC

Trans: Ex nA nL IIC T4 N1 - N1 N1 - N1 - - - -

Tube: Ex nA [L] IIC T3...T6 N1 - N1 N1 - N1 - - - -

Equipment Category 1 - Dust Environment

Dust Environment Only

Trans: Dust Ignition Proof ND - ND - - - - - - -

Tube: Dust Ignition Proof ND - ND - - - - - - -

Other Certifications Product Certification Code
(4)

European Pressure 

Equipment Directive (PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(5)

DW - DW DW - DW DW - DW -

(1) Remote Transmitter Only

(2) With integral mount transmitter, approval is valid for Gas Group IIB

(3) For I.S. Output, Output Code B must be ordered

(4) Product Certification Codes are added to the Flowtube Sensor model number only

(5) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes
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 TABLE 13. IECEx Approvals Offering

HAZARDOUS LOCATION CERTIFICATIONS

Equivalent Hazardous Location Certifications for flowtube sensor and transmitter must match in integrally-mounted magnetic flowmeter 

systems. Remote-mounted systems do not require matched hazardous location certification option codes.

Transmitter Approval Information

Transmitter 8732E
(1)

Flowtube Sensor 8705 8707 8711

IECEx Category Hazardous Area Approval Code

Non-Hazardous

Trans: LVD and EMC NA - NA

Tube: LVD and EMC NA - NA

Equipment Category 2

Gas Group IIB

Trans: Ex d IIB T6 EF - EF

Gas Group IIC

Trans: Ex d IIC T6 E7 - E7

Gas Group IIB with Intrinsically Safe Output

Trans: Ex de [ia] IIB T6 EF
(2)

- EF
(3)

Gas Group IIC with Intrinsically Safe Output

Trans: Ex de [ia] IIC T6 E1
(3)

- E1
(3)

Equipment Category 3

Gas Group IIC

Trans: Ex nA nL IIC T4 N7 - N7

Equipment Category 1 - Dust Environment

Dust Environment Only

Trans: Dust Ignition Proof NF - NF

Other Certifications Product Certification Code
(3)

European Pressure Equipment Directive (PED) PD - PD

CRN CN CN CN

NSF 61 Drinking Water
(4)

DW - DW

(1) Available in remote mount configuration only. Requires equivalent ATEX approval on the flowtube sensor

(2) For I.S. Output, Output Code B must be ordered

(3) Product Certification Codes are added to the Flowtube Sensor model number only

(4) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes

 TABLE 14. Transmitter Option Codes

Rosemount 8732E Rosemount 8712D Rosemount 8712H

Rosemount 8742 Transmitter

Approval Codes fieldbus Output IS fieldbus Output

NA • • •

N0 • • • •

N1 • •

N5 • • • •

N7 •

ND •

NF •

E1 • •

E5 • •

E7 •

ED • •

K0 •

K1 •

K5 •

KD
(1)

•

(1) Refer to Table 17 on page 44 for relation between ambient temperature, process temperature, and temperature class.
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Rosemount 8700 Series

North American Certifications

Factory Mutual (FM)

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

NOTE

For the 8732E transmitters with a local operator 

interface (LOI), the lower ambient temperature limit is 

-20 °C.

N0 Division 2 Approval (All transmitters)

Reference Rosemount Control Drawing 08742-1051 

(8742C) or 08732-1052 (8732E/8742C).

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8712 at 40°C, 8742 at 60°C),

T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C) 

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

K0 Division 2 Approval with 

Intrinsically Safe Output (8742 Only)

Reference Rosemount Control Drawing 08742-1051

Class I, Division 2, Groups A, B, C, D with IS output for 

Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Enclosure Type 4X

K5 Explosionproof Approval with

Intrinsically Safe Output (8742 only)

Reference Rosemount Control Drawing 08742-1051

Explosion-Proof for Class I, Division 1, Groups C, D with IS 

output for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8742 at 60°C)

Enclosure Type 4X

N5 Division 2 Approval (All Transmitters)

For flowtube sensors with IS electrodes only

Reference Rosemount Control Drawing 08742-1051 

(8742C) or 08732-1052 (8732E).

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8712 at 40°C, 8742 at 60°C), 

T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C)

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

E5 Explosion-Proof Approval (8732 and 8742 only)

Reference Rosemount Control Drawing 08732-1052

Explosion-Proof for Class I, Division 1, Groups C, D

Temp Code – T6 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T5 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8742 at 60°C), T4 (8732 at 60°C)

Enclosure Type 4X

Canadian Standards Association (CSA)

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

N0 Division 2 Approval

Reference Rosemount Control Drawing 08732-1051 

(8732E or 8742C only)

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C), 

T4 (8742 at 60°C)

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

K0 Division 2 Approval with 

Intrinsically Safe Output (8742 Only)

Reference Rosemount Control Drawing 08742-1052

Class I, Division 2, Groups A, B, C, D with IS output for 

Class I, Division 1, Groups A, B, C, D. Temp Code – T4 at 

60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Enclosure Type 4X
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European Certifications

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Ex de [ia] IIB or IIC T6

E1 ATEX Flameproof 

Hydrogen gas group

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

Ex de IIC or Ex de [ia] IIC T6 (-20°C ≤ Ta ≤ +57°C)

with LOI T6 (-20°C ≤ Ta ≤ +57°C)

8742 - Certificate No.: 03ATEX2159X  II 2G

EEx de IIB + H
2
 T6 (-20°C ≤ Ta ≤ +65°C)

V
max 

= 250 V AC or 42 V DC

 0575

ED ATEX Flameproof

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

Ex de IIB or Ex de [ia] IIB T6 (-20°C ≤ Ta ≤ +57°C)

with LOI T6 (-20°C ≤ Ta ≤ +57°C)

V
max 

= 250 V AC or 42 V DC

 0575

ND ATEX Dust

8732 - Certificate No.: KEMA 06ATEX0006  II 1D

max ΔT = 40 °K
(1)

Amb. Temp. Limits: (-20 °C ≤ Ta ≤ + 65 °C)

V
max 

= 250 V AC or 42 V DC

IP 66

 0575

SPECIAL CONDITIONS FOR SAFE USE 

(KEMA 07ATEX0073 X): 

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or 8711 Flowtube Sensors, it shall be assured 

that the mechanical contact areas of the Flowtube Sensor and 

Flow Transmitter comply with the requirements for flat joints 

according to standard EN/IEC 60079-1 clause 5.2.

The relation between ambient temperature, process temperature, 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17)

The electrical data is to be taken from the summary under (15 - 

electrical data) above. (See Table 16)

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN/IEC 

60079-1 clause 5.2.

Per EN60079-1: 2004 the gap of the joint between transmitter and 

remote junction box/flowtube sensor is less than required per table 

1 clause 5.2.2, and is only approved for use with an approved 

Rosemount transmitter and approved junction box/flowtube 

sensor.

INSTALLATION INSTRUCTIONS:

The cable and conduit entry devices and blanking elements shall 

be of a certified flameproof type, suitable for the conditions of use 

and correctly installed. With the use of conduit, a certified stopping 

box shall be provided immediately to the entrance of the 

enclosure.

ED 8742 - Certificate No: KEMA03ATEX2159X  II 2G

EEx de IIB T6 (Ta = -20°C to +65°C)

V
max 

= 250 V AC or 50 V DC

 0575

K1 ATEX Flameproof with

Intrinsically Safe Output (8742 only)

Certificate No.: KEMA03ATEX2159x  II 2G

ATEX EEx de [ia] IIC T6 (-20 °C ≤ Ta ≤ +65 °C)

V
max 

= 250 V AC or 50 V DC

 0575

See Table 12 for Electrical Parameters

KD ATEX Flameproof with 

Intrinsically Safe Output (8742 only)

Certificate No: KEMA03ATEX2159X  II 2G

EEx de [ia] IIB T6 (Ta = -20°C to +65°C)

V
max 

= 250 V AC or 50 V DC

 0575

See Table 16 for Electrical Parameters

SPECIAL CONDITIONS FOR SAFE USE (X) (03ATEX2159X): 

The relation between ambient temperature, process temperature 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17).

If the Rosemount 8742C Flow Transmitter is used integrally with 

the Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN 50018, 

clause 5.2.

INSTALLATION INSTRUCTIONS: 

The cable and conduit entry devices and the closing elements 

shall be of a certified increased safety type, suitable for the 

conditions of use and correctly installed.

At ambient temperatures above 50°C, the flow meter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A Junction Box in type of explosion protection increased safety “e” 

may be attached to the base of the Rosemount 8732E or 8742C 

Flow Transmitter, permitting remote mounting of the Rosemount 

8705 and 8711 Flowtube Sensors.

Ambient temperature range of the Junction Box: -20 °C to +65 °C.

The Junction Box is classified as II 2 G Ex e IIB T6 and certified 

under KEMA 07ATEX0073 X and KEMA 03ATEX2052X.

(1) Max surface temperature is 40 °C above the ambient 

temperature conditions. Tmax = 100 °C

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 417 of 1659



Product Data Sheet

00813-0100-4727, Rev RA

December 2007

41

Rosemount 8700 Series

N1 ATEX Type n

8712D - ATEX Certificate No: BASEEFA 05ATEX0170X

EEx nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

 0575

8732 - ATEX Certificate No: BASEEFA 07ATEX0203X

Ex nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

 0575

Remote Junction Box

8742 - Certificate No.: KEMA 03ATEX2052x  II 2G

ATEX EEx e 
(1)

 T6 (Ta = -20 °C to +65 °C)

When installed per drawing 08732-1050

After de-energizing, wait 10 minutes before opening cover

 0575

(1)  
IIB + H

2 
for E1, K1

IIB for ED, KD

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

ATEX Ex e 
(1)

 T6 (Ta = -20 °C to +57 °C)

When installed per drawing 08732-1060

After de-energizing, wait 10 minutes before opening cover

 0575

(1)  
IIC for E1

IIB for ED

International Certifications

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Ex de [ia] IIB or IIC T6

E7 IECEx Flameproof 

8732 - Certificate No.: KEM 07.0038X

Ex de IIC or Ex de [ia] IIC T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

EF IECEx Flameproof

8732 - Certificate No.: KEM 07.0038X

Ex de IIB or Ex de [ia] IIB T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

NF IECEx Dust

8732 - Certificate No.: KEM 07.0038X

Ex tD A20 IP66 T 100 °C

T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

SPECIAL CONDITIONS FOR SAFE USE (KEM 07.0038X): 

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or 8711 Flowtube Sensors, it shall be assured 

that the mechanical contact areas of the Flowtube Sensor and 

Flow Transmitter comply with the requirements for flat joints 

according to standard EN/IEC 60079-1 clause 5.2.

The relation between ambient temperature, process temperature, 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17)

The electrical data is to be taken from the summary under (15 - 

electrical data) above. (See Table 16)

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN/IEC 

60079-1 clause 5.2.

INSTALLATION INSTRUCTIONS:

The cable and conduit entry devices and blanking elements shall 

be of a certified flameproof type, suitable for the conditions of use 

and correctly installed. With the use of conduit, a certified stopping 

box shall be provided immediately to the entrance of the 

enclosure.

N7 IECEx Type n

8712D - Certificate No: IECEx BAS 07.0036X

EEx nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

8732 - Certificate No: IECEx BAS 07.0062X

Ex nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

Remote Junction Box

8732 - Certificate No.: KEM 07.0038X

IECEx Ex e 
(1)

 T6 (Ta = -20 °C to + 57 °C)

When installed per drawing 08732-1070

After de-energizing, wait 10 minutes before opening cover

(1)  
IIC for E7

IIB for EF
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Flowtube Sensor Approval Information

North American Certifications

Factory Mutual (FM)

N0 Division 2 Approval for 

Non-Flammable Fluids (All Flowtube Sensors)

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Enclosure Type 4X

N0 for 8721 Hygienic Flowtube Sensor

Factory Mutual (FM) Ordinary Location; 

CE Marking; 3-A Symbol Authorization #1222;

EHEDG Type EL

N5 Division 2 Approval for Flammable Fluids

(All Flowtube Sensors)

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Enclosure Type 4X

E5 Explosion-Proof (8705 and 8711 Only)

Explosion-Proof for Class I, Division 1, Groups C, D

Temp Code – T6 at 60°C

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 at 60°C

Enclosure Type 4X

Canadian Standards Association (CSA)

N0 Suitable for Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Enclosure Type 4X

N0 for 8721 Hygienic Flowtube Sensor

Canadian Standards Association (CSA) Ordinary Location;

CE Marking; 3-A Symbol Authorization #1222;

EHEDG Type EL

 TABLE 15. Flowtube Sensor Option Codes
(1)

Approval 

Codes

Rosemount 8705 Flowtube 

Sensor

Rosemount 8707 Flowtube 

Sensor

Rosemount 8711 Flowtube 

Sensor

Rosemount 8721

Flowtube 

Sensors

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

NA • •

N0 • • •

ND • • • • • • •

N1 • • • •

N5 • • • • • •

N7 • • • •

ND • • • •

NF • • • •

E1 • • • •

E5
(2)

• • • •

CD
(3)

• •

KD
(3)

• •

(1) CE Marking is standard on Rosemount 8705, 8711, and 8721. No hazardous location certifications are available on the Rosemount 570TM.

(2) Available in line sizes up to 8 in. (200 mm) only.

(3) Refer to Table 17 on page 44 for relation between ambient temperature, process temperature, and temperature class.
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European Certifications

ND ATEX Dust

8732 - Certificate No.: KEMA 06ATEX0006  II 1D max 

T = 40 °K(1) Amb. Temp. Limits: (-20 °C = Ta = +65 °C)

Vmax = 40 V DC (pulsed)

IP 66

CE 0575

N1 ATEX Non-Sparking/Non-incendive (8705/8711 Only)

Certificate No: KEMA02ATEX1302X  II 3G

EEx nA [L] IIC T3... T6

Ambient Temperature Limits -20 to 65°C

SPECIAL CONDITIONS FOR SAFE USE (X):

The relation between ambient temperature, process temperature 

and temperature class is to be taken from the table under 

(15-description) above. - (See Table 13) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

E1, ATEX Increased Safety (Zone 1) 

CD with IS Electrodes (8711 only)

Certificate No: KEMA03ATEX2052X  II 1/2G

EEx e ia IIC T3... T6 (Ta = -20 to +60°) (See Table 17)

 0575

V
max 

= 40 V DC (pulsed)

SPECIAL CONDITIONS FOR SAFE USE (X):

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or Rosemount 8711 Flowtube Sensors, it shall 

be assured that the mechanical contact areas of the Flowtube 

Sensor and Flow Transmitter comply with the requirements for flat 

joints according to standard EN 50018, clause 5.2. The relation 

between ambient temperature, process temperature and 

temperature class is to be taken from the table under 

(15-description) above. - (See Table 11) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

INSTALLATION INSTRUCTIONS:

At ambient temperature above 50°C, the flowmeter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A fuse with a rating of maximum 0,7 A according to IEC 60127-1 

shall be included in the coil excitation circuit if the flowtube sensors 

are used with other flow transmitters (e.g. Rosemount 8712).

E1, ATEX Increased Safety (Zone 1) 

KD with IS Electrodes (8705 only)

Certificate No. KEMA 03ATEX2052X  II 1/2G

EEx e ia IIC T3... T6 (Ta = -20 to 60°C) (See Table 17)

 0575

V
max 

= 40 V DC (pulsed)

SPECIAL CONDITIONS FOR SAFE USE (X):

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or Rosemount 8711 Flowtube Sensors, it shall 

be assured that the mechanical contact areas of the Flowtube 

Sensor and Flow Transmitter comply with the requirements for flat 

joints according to standard EN 50018, clause 5.2. The relation 

between ambient temperature, process temperature and 

temperature class is to be taken from the table under 

(15-description) above. - (See Table 11) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

INSTALLATION INSTRUCTIONS:

At ambient temperature above 50°C, the flowmeter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A fuse with a rating of maximum 0,7 A according to IEC 60127-1 

shall be included in the coil excitation circuit if the flowtube sensors 

are used with other flow transmitters (e.g. Rosemount 8712).
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 TABLE 16. Electrical Data

Rosemount 8732 Flow Transmitter

Power supply: 250 V AC, 1 A or 50 Vdc, 2,5 A, 20 W maximum

Pulsed output circuit: 30 V DC (pulsed), 0,25 A, 7,5 W maximum

4-20 mA output circuit: 30 V DC, 30 mA, 900 mW maximum

Rosemount 8705 and 8711 Flowtube Sensors

Coil excitation circuit: 40 V DC (pulsed), 0,5 A, 20 W maximum

Electrode circuit: in type of explosion protection intrinsic safety EEx ia IIC, U
i
 = 5 V, l

i
 = 0.2 mA, P

i
 = 1 mW, U

m
 = 250 V

Rosemount 8742C Flow Transmitter (EEx de version):

Power supply: 250 V AC, 1 A, 40 VA or 50 Vdc, 2,5 A, 15 W maximum

Foundation fieldbus output: 30 V DC, 30 mA, 1 W maximum

Rosemount 8742C Flow Transmitter (EEx de [ia] version):

Power supply: 250 V AC, 1 A, 40 VA or 50 V DC, 2,5 A, 15 W maximum

Foundation fieldbus output:

(terminals + and -)

in type of explosion protection intrinsic safety EEx, only for connection to a certified intrinsically safe 

circuit, with the following maximum values:

U
i
 = 30 V

I
i
 = 380 mA

P
i
 = 5,32 W

C
i
 = 4,4 nF

L
i
 = 0 mH

 TABLE 17. Relation between ambient temperature, process temperature, and temperature class
(1)

Meter Size (Inches) Maximum Ambient Temperature Maximum Process Temperature Temperature Class

1
/2 115°F (65°C) 239°F (115°C) T3

1 149°F (65°C) 248°F (120°C) T3

1 95°F (35°C) 95°F (35°C) T4

1
1
/2 149°F (65°C) 257°F (125°C) T3

1
1
/2 122°F (50°C) 148°F (60°C) T4

2 149°F (65°C) 257°F (125°C) T3

2 149°F (65°C) 167°F (75°C) T4

2 104°F (40°C) 104°F (40°C) T5

3 - 36 149°F (65°C) 266°F (130°C) T3

3 - 36 149°F (65°C) 194°F (90°C) T4

3 - 36 131°F (55°C) 131°F (55°C) T5

3 - 36 104°F (40°C) 104°F (40°C) T6

6 115°F (65°C) 275°F(135°C) T3

6 115°F (65°C) 230°F (110°C) T4

6 115°F (65°C) 167°F (75°C) T5

6 140°F (60°C) 140°F (60°C) T6

8-60 115°F (65°C) 284°F (140°C) T3

8-60 115°F (65°C) 239°F (115°C) T4

8-60 115°F (65°C) 176°F (80°C) T5

8-60 115°F (65°C) 156°F (69°C) T6

(1) This table is applicable for CD and KD option codes only.
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 TABLE 18. Relation between the maximum ambient temperature, the maximum process temperature, 

and the temperature class
(1)

Maximum Ambient 

Temperature

Maximum process temperature °F (°C) per temperature class

T3 T4 T5 T6

0.5 in. flowtube sensor size

149°F (65°C) 297°F (147°C) 138°F (59°C) 54°F (12°C) 18°F (-8°C)

140°F (60°C) 309°F (154°C) 151°F (66°C) 66°F (19°C) 28°F (-2°C)

131°F (55°C) 322°F (161°C) 163°F (73°C) 79°F (26°C) 41°F (5°C)

122°F (50°C) 334°F (168°C) 176°F (80°C) 90°F (32°C) 54°F (12°C)

113°F (45°C) 347°F (175°C) 189°F (87°C) 102°F (39°C) 66°F (19°C)

104°F (40°C) 351°F (177°C) 199°F (93°C) 115°F (46°C) 79°F (26°C)

95°F (35°C) 351°F (177°C) 212°F (100°C) 127°F (53°C) 90°F (32°C)

86°F (30°C) 351°F (177°C) 225°F (107°C) 138°F (59°C) 102°F (39°C)

77°F (25°C) 351°F (177°C) 237°F (114°C) 151°F (66°C) 115°F (46°C)

68°F (20°C) 351°F (177°C) 248°F (120°C) 163°F (73°C) 127°F (53°C)

1.0 in. flowtube sensor size

149°F (65°C) 318°F (159°C) 158°F (70°C) 72°F (22°C) 34°F (1°C)

140°F (60°C) 331°F (166°C) 171°F (77°C) 84°F (29°C) 46°F (8°C)

131°F (55°C) 343°F (173°C) 183°F (84°C) 97°F (36°C) 59°F (15°C)

122°F (50°C) 351°F (177°C) 196°F (91°C) 109°F (43°C) 72°F (22°C)

113°F (45°C) 351°F (177°C) 207°F (97°C) 122°F (50°C) 84°F (29°C)

104°F (40°C) 351°F (177°C) 219°F (104°C) 135°F (57°C) 97°F (36°C)

95°F (35°C) 351°F (177°C) 232°F (111°C) 145°F (63°C) 109°F (43°C)

86°F (30°C) 351°F (177°C) 244°F (118°C) 158°F (70°C) 122°F (50°C)

77°F (25°C) 351°F (177°C) 257°F (125°C) 171°F (77°C) 135°F (57°C)

68°F (20°C) 351°F (177°C) 270°F (132°C) 183°F (84°C) 145°F (63°C)

1.5 in. flowtube sensor size

149°F (65°C) 297°F (147°C) 160°F (71°C) 88°F (31°C) 55°F (13°C)

140°F (60°C) 307°F (153°C) 171°F (77°C) 97°F (36°C) 66°F (19°C)

131°F (55°C) 318°F (159°C) 181°F (83°C) 108°F (42°C) 77°F (25°C)

122°F (50°C) 329°F (165°C) 192°F (89°C) 118°F (48°C) 88°F (31°C)

113°F (45°C) 340°F (171°C) 203°F (95°C) 129°F (54°C) 97°F (36°C)

104°F (40°C) 351°F (177°C) 214°F (101°C) 140°F (60°C) 108°F (42°C)

95°F (35°C) 351°F (177°C) 223°F (106°C) 151°F (66°C) 118°F (48°C)

86°F (30°C) 351°F (177°C) 234°F (112°C) 160°F (71°C) 129°F (54°C)

77°F (25°C) 351°F (177°C) 244°F (118°C) 171°F (77°C) 140°F (60°C)

68°F (20°C) 351°F (177°C) 255°F (124°C) 181°F (83°C) 151°F (66°C)

Continued on Next Page
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2.0 in. flowtube sensor size

149°F (65°C) 289°F (143°C) 163°F (73°C) 95°F (35°C) 66°F (19°C)

140°F (60°C) 300°F (149°C) 172°F 78(°C) 104°F (40°C) 75°F (24°C)

131°F (55°C) 309°F (154°C) 183°F (84°C) 115°F (46°C) 84°F (29°C)

122°F (50°C) 318°F (159°C) 192°F (89°C) 124°F (51°C) 95°F (35°C)

113°F (45°C) 329°F (165°C) 201°F (94°C) 135°F (57°C) 104°F (40°C)

104°F (40°C) 338°F (170°C) 212°F (100°C) 144°F (62°C) 115°F (46°C)

95°F (35°C) 349°F (176°C) 221°F (105°C) 153°F (67°C) 124°F (51°C)

86°F (30°C) 351°F (177°C) 232°F (111°C) 163°F (73°C) 135°F (57°C)

77°F (25°C) 351°F (177°C) 241°F (116°C) 172°F (78°C) 144°F (62°C)

68°F (20°C) 351°F (177°C) 252°F (122°C) 183°F (84°C) 153°F (67°C)

3 to 60 in. flowtube sensor size

149°F (65°C) 351°F (177°C) 210°F (99°C) 117°F (47°C) 75°F (24°C)

140°F (60°C) 351°F (177°C) 223°F (106°C) 129°F (54°C) 90°F (32°C)

131°F (55°C) 351°F (177°C) 237°F (114°C) 144°F (62°C) 102°F (39°C)

122°F (50°C) 351°F (177°C) 250°F (121°C) 156°F (69°C) 117°F (47°C)

113°F (45°C) 351°F (177°C) 264°F (129°C) 171°F (77°C) 129°F (54°C)

104°F (40°C) 351°F (177°C) 266°F (130°C) 183°F (84°C) 144°F (62°C)

95°F (35°C) 351°F (177°C) 266°F (130°C) 198°F (92°C) 156°F (69°C)

86°F (30°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 171°F (77°C)

77°F (25°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

68°F (20°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

(1) This table is applicable for N1 option codes only.

 TABLE 18. Relation between the maximum ambient temperature, the maximum process temperature, 

and the temperature class
(1)

Maximum Ambient 

Temperature

Maximum process temperature °F (°C) per temperature class

T3 T4 T5 T6
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Dimensional Drawings

FIGURE 6. Rosemount 8732E Transmitter

1
/2-14 NPT, CM20, or PG 13.5 
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LOI Cover
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(280)

1
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(267)
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(130)

5.10
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(190)

6.48

(165)
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(224)
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(78)
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FIGURE 7. Rosemount 8712D/H Transmitter
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LOI Keypad 

Cover
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(283)
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(71)
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1
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Connection 

(4 Places)

WITH STANDARD COVER

NOTE
Dimensions are in inches (millimeters)
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FIGURE 8. Rosemount 8742C Transmitter
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FIGURE 9. Rosemount 8705 and 8707 Flowtube Sensors, Typical of 0.5- through 4-in. (15 through 100 mm) Line Sizes 

FIGURE 10.  Rosemount 8705 and 8707 Flowtube Sensors, Typical of 6- through 36-in. (150 through 900 mm) Line Sizes 

2.00

(50.8)
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(46)

A
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Valve
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Connection

5.00
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H

L

C

Notes

Dimensions are in inches (millimeters)

See Table 19 and Table 20 for variable dimensions

W1 Housing Configuration (Sealed, welded housing with pressure relief valve)

A
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4.02
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(51)

2.6

(66)

D

W3 Housing 

Configuration

L

H

C

5.00

(127)

2.66

(66)

Notes

Dimensions are in inches (millimeters)

See Table 19 and Table 20 for variable dimensions

W3 Housing Configuration (Sealed welded housing with 

separate electrode compartments)
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 TABLE 19. Rosemount 8705 and 8707 Dimensions in Inches (Millimeters) (Dimensions with ASME B16.5 (ANSI) Flanges) 
(1)

Refer to Dimensional Drawings, Figure 9, Figure 10, and Figure 12

Line Size
(2)

 and 

Flange Rating 

Body Height

“H”

Liner Face 

Diameter

“A”

Overall Flowtube 

Sensor Length

“L”
(3)

Flange Diameter

“D” Liner Thickness Inside Diameter

0.5–150

0.5–300 

0.5–600

6.75 (171)

6.75 (171)

6.75 (171)

1.38 (35)

1.38 (35)

1.38 (35)

7.88 (200)

7.88 (200)

8.67 (220)

3.50 (89)

3.75 (95)

3.75 (95)

0.09 (2.3)

0.09 (2.3)

0.09 (2.3)

0.49 (12.5)

0.49 (12.5)

0.49 (12.5)

1–150 

1–300 

1–600

1–900

6.75 (171)

6.75 (171)

6.75 (171)

6.75 (171)

2.00 (51)

2.00 (51)

1.62 (41)

1.62 (41)

7.88 (200)

7.88 (200)

8.67 (220)

9.66 (245)

4.25 (108)

4.88 (124)

4.88 (124)

5.88 (149)

0.09 (2.3)

0.09 (2.3)

0.09 (2.3)

0.13 (3.3)

0.91 (23)

0.91 (23)

0.91 (23)

0.80 (20)

1.5–150 

1.5 –300 

1.5–600

1.5–900

7.10 (180)

7.10 (180)

7.10 (180)

7.10 (180)

2.88 (73)

2.88 (73)

2.88 (73)

2.50 (64)

7.88 (200)

7.88 (200)

8.63 (219)

9.52 (242)

5.00 (127)

6.12 (155)

6.12 (155)

7.00 (178)

0.12 (3.1)

0.12 (3.1)

0.13 (3.3)

0.13 (3.3)

1.44 (37)

1.44 (37)

1.36 (35)

1.25 (32)

2–150 

2–300 

2–600

2–900

7.10 (180)

7.10 (180)

7.10 (180)

7.10 (180)

3.62 (92)

3.62 (92)

3.62 (92)

3.25 (83)

7.88 (200)

7.88 (200)

8.78 (223)

10.26 (261)

6.00 (152)

6.50 (165)

6.50 (165)

8.50 (216)

0.12 (3.1)

0.12 (3.1)

0.13 (3.3)

0.13 (3.3)

1.91 (49)

1.91 (49)

1.82 (46)

1.69 (43)

3–150 

3–300 

3–600

3–900

8.10 (206)

8.10 (206)

8.10 (206)

8.10 (206)

5.00 (127)

5.00 (127)

5.00 (127)

4.63 (118)

7.88 (200)

8.63 (219)

12.4 (315)

12.8 (326)

7.50 (191)

8.25 (210)

8.25 (210)

9.50 (241)

0.15 (3.8)

0.15 (3.8)

0.13 (3.3)

0.13 (3.3)

2.96 (75)

2.96 (75)

2.76 (70)

2.37 (60)

4–150 

4–300 

4–600

4–900

8.45 (215)

8.45 (215)

8.45 (215)

8.45 (215)

6.19 (157)

6.19 (157)

6.19 (157)

5.81 (148)

9.84 (250)

10.88 (276)

12.83 (326)

13.89 (353)

9.00 (229)

10.00 (254)

10.75 (273)

11.50 (292)

0.15 (3.8)

0.15 (3.8)

0.13 (3.3)

0.13 (3.3)

3.96 (101)

3.96 (101)

3.72 (95)

3.37 (86)

6–150 

6–300 

6–600

6–900

9.45 (240)

9.45 (240)

9.45 (240)

9.45 (240)

8.50 (216)

8.50 (216)

8.50 (216)

8.00 (203)

11.81 (300)

13.06 (332)

14.23 (361)

15.51 (394)

11.00 (279)

12.50 (318)

14.00 (356)

15.00 (381)

0.19 (4.8)

0.19 (4.8)

0.19 (4.8)

0.16 (4.1)

5.98 (152)

5.69 (144)

5.69 (144)

4.86 (123)

8–150 

8–300 

8–600

8–900

10.42 (265)

10.42 (265)

10.42 (265)

10.42 (265)

10.62 (270)

10.62 (270)

10.62 (270)

10.00 (254)

13.78 (350)

15.60 (396)

16.72 (428)

18.47 (469)

13.50 (343)

15.00 (381)

16.50 (419)

18.50 (470)

0.19 (4.8)

0.17 (4.3)

0.17 (4.3)

0.17 (4.3)

7.94 (202)

7.64 (194)

7.64 (194)

6.65 (169)

10–150 

10–300 

10–600

11.78 (299)

11.78 (299)

11.78 (299)

12.75 (324)

12.75 (324)

12.75 (324)

15.00 (381)

17.13 (435)

19.54 (496)

16.00 (406)

17.50 (444)

20.00 (508)

0.26 (6.5)

0.26 (6.5)

0.26 (6.5)

9.87 (251)

9.48 (241)

9.21 (234)

12–150 

12–300 

12.86 (327)

12.86 (327)

15.00 (381)

15.00 (381)

18.00 (457)

20.14 (512)

19.00 (483)

20.50 (52)

0.26 (6.7)

0.26 (6.7)

11.87 (301)

11.48 (292)

14–150 

14–300 

13.92 (354)

13.92 (354)

16.25 (413)

16.25 (413)

20.91 (531)

23.16 (588)

21.00 (533)

23.00 (584)

0.19 (4.8)

0.19 (4.8)

13.16 (334)

12.79 (325)

16–150 

16–300 

14.93 (379)

14.93 (379)

18.50 (470)

18.50 (470)

23.88 (607)

26.13 (664)

23.50 (597)

25.50 (648)

0.19 (4.8)

0.19 (4.8)

15.12 (384)

14.75 (375)

18–150 

18–300

16.19 (411)

16.19 (411)

21.00 (533)

21.00 (533)

27.00 (686)

30.12 (765)

25.00 (635)

28.00 (711)

0.19 (4.8)

0.19 (4.8)

17.09 (434)

16.35 (415)

20–150 

20–300 

17.20 (437)

17.20 (437)

23.00 (584)

23.00 (584)

29.78 (756)

33.04 (839)

27.50 (698)

30.50 (774)

0.19 (4.8)

0.19 (4.8)

18.96 (482)

18.21 (463)

24–150 

24–300 

19.48 (495)

19.48 (495)

27.25 (692)

27.25 (692)

35.75 (908)

39.38 (1000)

32.00 (813)

36.00 (914)

0.19 (4.8)

0.19 (4.8)

22.94 (583)

22.06 (560)

30 

36 

22.23 (565)

26.10 (663)

33.80 (859)

40.27 (1023)

37.00 (940)

40.63 (1032)

38.75 (984)

46.00 (1168)

0.19 (4.8)

0.19 (4.8)

28.75 (730)

35.00 (889)

(1) AS2129 Table D and E flange dimensions match ANSI 150# dimensions.

(2) 30- and 36-in. AWWA C207 Table 2 Class D rated to 150 psi at 150 °F.

(3) When 2 grounding rings are specified, add 0.25 in. (6.35 mm) for 0.50- through 14-in. (15 through 350 mm) flowtube sensors, add 0.50 in. (12.7 mm) for 

16-in. (400 mm) and larger. When lining protectors are specified, add 0.25 in. (6.35 mm) for ½- through 12-in. (15 through 300 mm) flowtube sensors, add 

0.50 in. (12.7 mm) for 14- through 36-in. (350 through 900 mm) flowtube sensors.
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 TABLE 20. Rosemount 8705 Flowtube Sensor Dimensions with EN 1092-1 (DIN) Flanges in Millimeters (Inches)

Line Size
(1)

 

and Flange

Rating

Body Height

“H” 

Liner Face

Diameter

“A”

Overall Flowtube 

Sensor Length 

“L”
(2)

Flange Diameter 

“D” Liner Thickness Inside Diameter

15 mm PN 10–40 171 (6.75) 45 (1.77) 200 (7.88) 95 (3.74) 2.3 (0.09) 12.5 (.49)

25 mm PN 10–40 171 (6.75) 68 (2.68) 200 (7.88)  115 (4.53) 2.3 (0.09) 23.1 (.91)

40 mm PN 10–40 180 (7.10) 88 (3.46) 200 (7.87)  150 (5.91) 3.1 (0.12) 37 (1.44)

50 mm PN 10–40 180 (7.10) 102 (4.02) 200 (7.87)  165 (6.50) 3.1 (0.12) 49 (1.91)

80 mm PN 10–40 206 (8.10) 138 (5.43) 200 (7.87)  200 (7.87) 3.8 (0.15) 75.2 (2.96)

100 mm PN 10–16 215 (8.45) 162 (6.38) 250 (9.84)  220 (8.66) 3.8 (0.15) 100.6 (3.96)

100 mm PN 25–40 215 (8.45) 162 (6.38) 250 (9.84)  235 (9.25) 3.8 (0.15) 100.6 (3.96)

150 mm PN 10 240 (9.45) 212 (8.35) 300 (11.81)  285 (11.22) 4.7 (0.19) 152 (5.98)

150 mm PN 16 240 (9.45) 215 (8.46) 300 (11.81)  220 (8.66) 4.7 (0.19) 152 (5.98)

150 mm PN 25 240 (9.45) 218 (8.58) 300 (11.81)  300 (11.81) 4.7 (0.19) 152 (5.98)

150 mm PN 40 240 (9.45) 218 (8.58) 332 (13.07)  300 (11.81) 4.7 (0.19) 144 (5.67)

200 mm PN 10 265 (10.42) 268 (10.55) 350 (13.78)  240 (13.39) 4.9 (0.19) 202 (7.94)

200 mm PN 16 265 (10.42) 268 (10.55) 350 (13.78)  340 (13.39) 4.9 (0.19) 202 (7.94)

200 mm PN 25 265 (10.42) 278 (10.94) 350 (13.78)  360 (14.17) 4.9 (0.19) 202 (7.94)

200 mm PN 40 265 (10.42) 285 (11.22) 396 (15.60)  375 (14.76) 4.3 (0.17) 194 (7.64)

250 mm PN 10 299 (11.78) 320 (12.60) 381 (15.00)  395 (15.55) 6.6 (0.26) 251 (9.88)

250 mm PN 16 299 (11.78) 320 (12.60) 381 (15.00)  405 (15.94) 6.6 (0.26) 251 (9.88)

250 mm PN 25 299 (11.78) 335 (13.19) 381 (15.00)  425 (16.73) 6.6 (0.26) 251 (9.88)

250 mm PN 40 299 (11.78) 345 (13.58) 435 (17.13)  450 (17.72) 6.6 (0.26) 240 (9.45)

300 mm PN 10 327 (12.86) 370 (14.57) 457 (18.00)  445 (17.52) 6.6 (0.26) 302 (11.87)

300 mm PN 16 327 (12.86) 378 (14.88) 457 (18.00)  460 (18.11) 6.6 (0.26) 302 (11.87)

300 mm PN 25 327 (12.86) 395 (15.55) 457 (18.00)  485 (19.09) 6.6 (0.26) 302 (11.87)

300 mm PN 40 327 (12.86) 410 (16.14) 512 (20.14)  515 (20.28) 6.6 (0.26) 292 (11.48)

350 mm PN 10 354 (13.92) 430 (16.93) 531 (20.91)  505 (19.88) 4.8 (0.19) 334 (13.16)

350 mm PN 16 354 (13.92) 438 (17.24) 531 (20.91)  520 (20.47) 4.8 (0.19) 334 (13.16)

350 mm PN 25 354 (13.92) 450 (17.72) 531 (20.91)  555 (21.85) 4.8 (0.19) 334 (13.16)

350 mm PN 40 354 (13.92) 465 (18.31) 588 (23.16)  580 (22.83) 4.8 (0.19) 12.79 (325)

400 mm PN 10 379 (14.93) 482 (18.98)  607 (23.88)  565 (22.24) 4.8 (0.19) 384 (15.12)

400 mm PN 16 379 (14.93) 490 (19.29)  607 (23.88) 580 (22.83) 4.8 (0.19) 384 (15.12)

400 mm PN 25 379 (14.93) 505 (19.88)  607 (23.88) 620 (24.41) 4.8 (0.19) 384 (15.12)

400 mm PN 40 379 (14.93) 535 (21.06) 664 (26.13) 660 (25.98) 4.8 (0.19) 375 (14.75)

450 mm PN 10 411 (16.19) 532 (20.94) 682 (26.85) 615 (24.20) 4.8 (0.19) 438 (17.24)

450 mm PN 16 411 (16.19) 550 (21.65) 682 (26.85) 640 (25.20) 4.8 (0.19) 438 (17.24)

450 mm PN 25 411 (16.19) 555 (21.85) 682 (26.85) 670 (26.38) 4.8 (0.19) 438 (17.24)

450 mm PN 40 411 (16.19) 560 (22.05) 761 (29.97) 685 (26.97) 4.8 (0.19) 419 (16.49)

500 mm PN 10 437 (17.20) 585 (23.03) 756 (29.78) 670 (26.38) 4.8 (0.19) 482 (18.96)

500 mm PN 16 437 (17.20) 610 (24.02) 756 (29.78) 715 (28.15) 4.8 (0.19) 482 (18.96)

500 mm PN 25 437 (17.20) 615 (24.21) 756 (29.78) 730 (28.74) 4.8 (0.19) 482 (18.96)

500 mm PN 40 437 (17.20) 615 (24.21) 839 (33.04) 755 (29.72) 4.8 (0.19) 463 (18.21)

600 mm PN 10 495 (19.48) 685 (26.97) 908 (35.75) 780 (30.71) 4.8 (0.19) 583 (22.94)

600 mm PN 16 495 (19.48) 725 (28.54) 908 (35.75) 840 (33.07)) 4.8 (0.19) 583 (22.94)

600 mm PN 25 495 (19.48) 720 (28.35) 908 (35.75) 845 (33.27) 4.8 (0.19) 581 (22.87)

Dimensions with EN 1092-1 (DIN) Flanges

(1) Consult factory for larger line sizes.

(2) When 2 grounding rings are specified, add 6.35 mm (0.25 in.) for 15 mm through 350 mm (½- through 14 in.) flowtube sensors or 12.7 mm (0.50 in.) for 

400 mm (16 in.) and larger. When lining protectors are specified, add 6.35 mm (0.25 in.) for 15 mm through 300 mm (½- through 12-in.) flowtube sensors, 

12.7 mm (0.50 in.) for 350 mm through 900 mm (14- through 36-in.) flowtube sensors.
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FIGURE 11. Rosemount 8711 Dimensional Drawings (0.15-in. through 1-in. line sizes)

 

A

B”

Flow

5.00

(127)

D

Grounding 

Clamp

1/2–14 NPT
Conduit

Connection
(2 places)

C

NOTE

Dimensions are in 

inches (millimeters) 

See Table 21 for 

variable dimensions

2.6 

(66)

1.8 

(46)

4.02 (102)

FIGURE 12. Rosemount 8711 Dimensional Drawings (1.5-in. through 8-in. line sizes)
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(66)

1.8 
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NOTE

Dimensions are in inches (millimeters) 

See Table 21 for variable dimensions
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FIGURE 13. Dimensional Drawings of Rosemount 8721 Flowtube Sensors Typical of 1 through 4inch (25 through 100mm) line 

sizes.

 TABLE 21. Rosemount 8711 Flowtube Sensor Dimensions and Weight

Nominal

Line Size

Inches (mm)

Flowtube Sensor Housing Dimensions Flowtube Sensor 

Length

“D” Inside Diameter

Weight

lb (kg)“A” Max. “B” “C”

0.15
(1)

0.30
(1)

(4)

(8)

4.00

4.00

(102)

(102)

5.44

5.44

(138)

(138)

3.56

3.56

(90)

(90)

2.17

2.17

(55)

(55)

.150

.300

(4)

(7)

4

4

(2)

(2)

0.5

1

1.5

(15)

(25)

(40)

4.00

4.31

4.42

(102)

(109)

(112)

5.44

6.06

7.41

(138)

(154)

(188)

3.56

4.50

3.28

(90)

(114)

(83)

2.17

2.17

2.73

(55)

(55)

(69)

.593

.970

1.50

(15)

(24)

(38)

4

5

5

(2)

(2)

(2)

2

3

4

(50)

(80)

(100)

4.64

5.26

5.87

(118)

(134)

(149)

7.94

9.19

10.41

(202)

(233)

(264)

3.91

5.16

6.38

(99)

(131)

(162)

3.26

4.68

5.88

(83)

(119)

(149)

1.92

2.79

3.70

(50)

(76)

(99)

7

13

22

(3)

(6)

(10)

6

8

(150)

(200)

6.97

8.00

(177)

(2003)

12.60

14.66

(320)

(372)

8.56

10.63

(217)

(270)

6.87

8.86

(174)

(225)

5.825

7.875

(148)

(200)

35

60

(16)

(27)

(1) 0.15 and 0.30 in. (4 and 8 mm) flowtube sensors mount between ½-in. (13 mm) flanges.

4.02 (102)

2.00 (50.8)

1.8

(46)2.6

(66)

C

B

A

1
/2-14NPT Conduit 

Connections

5.00 (127)

Grounding Clamp

D

E

IDF Code B

 TABLE 22. Rosemount 8721 Dimensions in Inches (Millimeters). Refer to Dimensional Drawing Figure 13.

Line Size

Flowtube Sensor 

Dimensions A Body Diameter B

Flowtube Sensor 

Height C Body Length D IDF Length E

1
/2 (15) 0.62 (15.8) 2.87 (73.0) 5.51 (140.0) 2.13 (54.0) 3.66 (93.0)

1 (25) 0.87 (22.2) 2.87 (73.0) 5.51 (140.0) 2.13 (54.0) 3.66 (93.0)

1
1
/2 (40) 1.37 (34.9) 3.50 (88.9) 6.14 (155.9) 2.40 (61.0) 3.96 (100.5)

2 (50) 1.87 (47.6) 4.00 (101.5) 6.63 (168.5) 2.83 (72.0) 4.41 (112.0)

2
1
/2 (65) 2.38 (60.3) 4.53 (115.0) 7.17 (182.0) 3.58 (91.0) 5.23 (133.0)

3 (80) 2.87 (73.0) 5.57 (141.5) 8.21 (208.5) 4.41 (112.0) 5.98 (152.0)

4 (100) 3.84 (97.6) 6.98 (177.0) 9.61 (244.0) 5.20 (132.0) 6.77 (172.0)
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FIGURE 14. Dimensional Drawings of Rosemount 8721 Flowtube Sensors Typical of 1 through 4inch (25 through 100mm) line 

sizes

F

J

K

Weld Nipple Option

G

NOTE

Dimensions are in inches (millimeters)

Tri-Clamp

 TABLE 23. Rosemount 8721 Process Connection Lay Length in Inches (Millimeters). Refer to Figure 14.

Line Size

Weld Nipple 

Length F

Weld Nipple 

Tube ID J

Weld Nipple 

Tube OD K

Tri Clamp 

Length G

HP Option

Length G

DIN 11851 

(Met and Imp) 

Length G

DIN 11851 

(Met and Imp)

ID J

DIN 11851 

(Metric)

ID J

1
/2 (15) 5.61 (142) 0.62 (15.75) 0.75 (19.05) 8.31 (211) NA 8.33 (211) 0.62 (15.75) 0.79 (19.99)

1 (25) 5.61 (142) 0.87 (22.2) 1.00 (25.65) 7.85 (199) 9.85 (250) 7.89 (200) 0.85 (21.52) 1.02 (26.01)

1
1
/2 (40) 5.92 (150) 1.37 (34.9) 1.68 (42.7) 8.17 (207) 9.91 (252) 8.53 (217) 1.37 (34.85) 1.50 (38.00)

2 (50) 6.35 (161) 1.87 (47.6) 2.01 (51.05) 8.60 (218) 9.91 (252) 9.10 (231) 1.87 (47.60) 1.97 (50.01)

2
1
/2 (65) 7.18 (182) 2.37 (60.3) 2.51 (63.75) 9.43 (239) 9.91 (252) 10.33 (262) 2.37 (60.30) 2.60 (65.99)

3 (80) 7.93 (201) 2.87 (73.0) 3.01 (76.45) 10.18 (258) 9.91 (252) 11.48 (291) 2.87 (72.97) 3.19 (81.03)

4 (100) 9.46 (240) 3.84 (97.6) 4.01 (101.85) 11.70 (297) NA 13.72 (349) 3.84 (97.61) 3.94 (100.00)

Line Size

DIN 11864-1

Length G

DIN 11864-2

Length G

SMS 1145 

Length G

Cherry-Burrell 

I-Line Length G

1
/2 (15) NA NA NA NA

1 (25) 8.98 (228.0) 8.86 (225.0) 6.87 (174) 7.17 (182)

1
1
/2 (40) 9.72 (247.0) 9.57 (243.0) 7.50 (190) 7.80 (198)

2 (50) 10.16 (258.0) 10.00 (254.0) 7.93 (201) 8.42 (214)

2
1
/2 (65) 11.89 (302.0) 11.54 (293.0) 9.07 (230) 9.49 (241)

3 (80) 12.95 (329.0) 12.44 (316.0) 9.82 (249) 10.37 (263)

4 (100) 14.57 (370.0) 14.21 (361.0) 11.67 (296) 12.15 (309)
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FIGURE 15. 

FIGURE 16. 

J

G

DIN 11851 (Imperial) Code D

J K

G

DIN 11851 (Metric) Code E
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FIGURE 17. 

FIGURE 18. 

J

G

11864-1

J

G

11864-2
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FIGURE 19. 

FIGURE 20. 

J

G

SMS1145 Code H

J

G

Cherry Burrell I-Line Code J
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NOTE

The Rosemount 8732E Connector Type is 

compatible with the Rosemount 8742.

FIGURE 21. Rosemount 8714D Calibration Standard

2.69

(68.3)

4.13

(104.9)

7.19

(182.6)

Rosemount 8732E 

Connector Type

Rosemount 8712D Connector Type

Note: 

The Rosemount 8714D is shipped with 

both the 8712D and 8732E Connector 

Types
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Magnetic Flowmeter Sizing

Flowmeter Sizing

Because of its effect on flow velocity, flowtube sensor 

size is an important consideration. It may be 

necessary to select a magnetic flowmeter that is 

larger or smaller than the adjacent piping to ensure 

the fluid velocity is in the specified measuring range 

of the flowtube sensor. Suggested guidelines and 

examples for sizing normal velocities in different 

applications are listed in Table 24, Table 25, and 

Table 26. Operation outside these guidelines may 

also give acceptable performance.

To convert flow rate to velocity, use the appropriate 

factor listed in Table 25 and the following equation:

 TABLE 24. Sizing Guidelines

Application Velocity Range (ft/s)

Velocity Range 

(m/s)

Normal Service 2–20 0.6–6.1

Abrasive Slurries 3–10 0.9–3.1

Non-Abrasive 

Slurries

5–15 1.5–4.6

Example: SI Units

Magmeter Size: 100 mm (factor from Table 25 = 492.0)

Normal Flow Rate: 800 L/min

Example: English Units

Magmeter Size: 4 in. (factor from Table 25 = 39.679)

Normal Flow Rate: 300 GPM

Velocity =

Flow Rate

Factor

Velocity =

Velocity = 1.7 m/s

800 (L/min)

492.0

Velocity =

Velocity = 7.56 ft/s

300 (gpm)

39.679

 TABLE 25. Line Size vs. Conversion Factor

Nominal Line Size

Inches (mm)

Gallons Per Minute 

Factor

Liters Per 

Minute Factor

0.15 (4) 0.055 0.683

0.30 (8) 0.220 2.732

½ (15) 0.947 11.745

1 (25) 2.693 33.407

1½ (40) 6.345 78.69

2 (50) 10.459 129.7

3 (80) 23.042 285.7

4 (100) 39.679 492.0

6 (150) 90.048 1,116

8 (200) 155.94 1,933

10 (250) 245.78 3,048

12 (300) 352.51 4,371

14 (350) 421.70 5,229

16 (400) 550.80 6,830

18 (450) 697.19 8,645

20 (500) 866.51 10,745

24 (600) 1,253.2 15,541

30 (750) 2,006.0 24,877

36 (900) 2,935.0 36,398
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Upstream/Downstream Piping Length

To ensure specification accuracy over widely varying 

process conditions, install the flowtube sensor with a 

minimum of five straight pipe diameters upstream 

and two straight pipe diameters downstream from the 

electrode plane. See Figure 22. This procedure 

should adequately allow for disturbances created by 

elbows, valves, and reducers.

FIGURE 22. Upstream and Downstream Straight Pipe 

Diameters

Installations with reduced straight runs from 0 to five 

pipe diameters are possible. In reduced straight pipe 

run installations, performance will shift to as much as 

0.5% of rate. Reported flow rates will still be highly 

repeatable.

Flowtube Sensor Grounding

A reliable ground path is required between the 

flowtube sensor and the process fluid. Optional 

grounding rings, grounding electrodes, and lining 

protectors are available with 8700 Series flowtube 

sensors to ensure proper grounding. See Table 31 

and Table 32.

 TABLE 26. Line Size vs. Velocity/Rate

Nominal 

Line Size in 

Inches 

(mm)

Minimum/Maximum Flow Rate

Gallons per Minute Liters per Minute

at 0.04 ft/s

(Low-flow 

Cutoff)

at 1 ft/s

(Min Range 

Setting) at 3 ft/s

at 39 ft/s

(Max Range 

Setting)

at 0.012 m/s

(Low-flow 

Cutoff)

at 0.3 m/s

(Min Range 

Setting) at 1 m/s

at 12 m/s

(Max Range 

Setting)

.15 (4) 0.002 0.055 0.16 2.14 0.01 0.21 0.68 8.16

.30 (8) 0.009 0.220 0.66 8.58 0.03 0.83 2.73 32.76

1
/2 (15) 0.038 0.947 2.84 36.93 0.14 3.58 11.74 140.88

1 (25) 0.108 2.694 8.08 105.07 0.41 10.18 33.40 424.80

1
1
/2 (40) 0.254 6.345 19.03 247.46 0.96 23.98 78.69 944.28

2 (50) 0.418 10.459 31.37 407.90 1.58 39.54 129.7 1,556

3 (80) 0.922 23.042 69.12 898.64 3.49 87.10 285.7 3,428

4 (100) 1.588 36.679 119.0 1430.4 6.00 138.6 492.0 5,904

6 (150) 3.600 90.048 270.1 3511.8 13.61 340.3 1,116 13,400

8 (200) 6.240 155.94 467.7 6081.7 23.59 589.4 1,933 23,204

10 (250) 9.840 245.78 737.3 9585.4 37.20 929.0 3,048 36,576

12 (300) 14.200 352.51 1,059 13,747 53.68 1,332 4,371 52,548

14 (350) 16.800 421.70 1,265 16,446 63.50 1,594 5,230 62,755

16 (400) 22.000 550.80 1,652 21,481 83.16 2,082 6,830 81,964

18 (450) 27.800 697.19 2,091 27,190 105.0 2,635 8,646 103,750

20 (500) 34.600 866.51 2,599 33,793 130.7 3,275 10,740 128,948

24 (600) 50.200 1,253.2 3,759 48,874 189.7 4,737 15,540 186,496

30 (750) 80.200 2,006.0 6,018 78,234 303.1 7,582 24,880 298,527

36 (900) 117.40 2,935.0 8,805 114,465 443.7 11,094 36,390 436,779

Flow

5 Pipe Diameters 2 Pipe Diameters
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Product Selection Guide

Several flowtube sensor types, liner types, electrode materials, electrode types, grounding options, and 

transmitters are available for the Rosemount 8700 Series Magnetic Flowmeter System to ensure compatibility with 

virtually any application and installation. See Table 29 for information on liner types, Table 30 for information on 

electrodes materials and electrode types, Table 31 and Table 32 for grounding options and installation, and 

Table 27 for transmitter selection. Other material options not mentioned here are available. Contact your local sales 

representative for alternative material selection. For further guidance on selecting materials, refer to the Magnetic 

Flowmeter Material Selection Guide located on Rosemount.com (Technical Data Sheet Number 

00816-0100-3033). For more information regarding product offering and ordering information, refer to “Ordering 

Information” on page 65 in this product data sheet.

 TABLE 27. Transmitter Selection  TABLE 28. Flowtube Sensor Selection

Transmitter General Characteristics

8732E
• Ideal for integral mount transmitter installations

• Advanced Diagnostics (DA1 and DA2 Suites) 

available

• Optical Switch LOI

• Optional DI/DO available

8712D
• Remote mount transmitter

• Easy to use LOI with dedicated configuration 

buttons

• Advanced Diagnostics (DA1 Suite) available

8712H
• Remote mount transmitter

• High-Signal Pulsed DC for use with the 

High-Signal 8707 Flowtube Sensor

• Ideal for noisy applications - mining/pulp 

stock/other slurries

• 115 V AC power only

• Not CE Marked

8742C
• FOUNDATION fieldbus transmitter

• Integral or remote mount

• Advanced Diagnostics (D01 Suite) available

Flowtube 

Sensor General Characteristics

8705
• Standard Process Flowtube Sensor

• Flanged Process Connections

• Welded, sealed coil housing

•
1
/2-in. (15mm) to 36-in. (900mm)

• Pulse DC Technology

• Standard, grounding, and bulletnose 

electrodes available

8707
• High Signal Flowtube Sensor

• Flanged Process System Flowtube Sensor

• Welded, sealed coil housing

• 3-in. (80mm) to 36-in. (900mm)

• High current pulsed DC technology ideal for 

high noise applications

• Standard, grounding, and bulletnose 

electrodes available

8711
• Wafer (flangeless) design

• Economical, compact, and lightweight 

alternative to flanged flowtube sensors

• 0.15-in. (4mm) to 8-in. (200mm)

• Pulsed DC technology

• Standard, grounding, and bulletnose 

electrodes available

8721
• Hygienic flowtube sensor

• Designed for food, beverage, and 

pharmaceutical applications

• 3-A and EHEDG certified

•
1
/2-in. (15mm) to 4-in. (100mm)

• Pulsed DC technology

• Variety of industry standard process 

connections

• Suitable for CIP/SIP
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 TABLE 29. Lining Material Selection  TABLE 30. Electrode Selection

Liner Material General Characteristics

PFA
• Best chemical resistance

• Better abrasion resistance than PTFE

• Best high temperature capabilities

• -20 to 350°F (-29 to 177°C)

PTFE
• Highly chemical resistant

• Excellent high temperature capabilities

• -20 to 350°F (-29 to 177°C)

ETFE
• Excellent chemical resistance

• Better abrasion resistance than PTFE

• -20 to 300°F (-29 to 149°C)

Polyurethane
• Excellent abrasion resistance for slurries 

with small and medium particles

• Limited chemical resistance

• 0 to 140°F (-18 to 60°C)

• Typically applied in clean water

Neoprene
• Very good abrasion resistance for small 

and medium particles

• Better chemical resistance than 

polyurethane

• 0 to 185°F (-18 to 85°C)

• Typically applied in water with chemicals, 

and sea water

Linatex Rubber
• Very good abrasion resistance for large 

particles

• Limited chemical resistance especially in 

acids

• Softer material than polyurethane and 

neoprene

• 0 to 158°F (-18 to 70°C)

• Typically applied in mining slurries

Electrode Material General Characteristics

316L Stainless Steel
• Good corrosion resistance

• Good abrasion resistance

• Not recommended for sulfuric or 

hydrochloric acids

Nickel Alloy 276 

(UNS N10276)

• Better corrosion resistance

• High strength

• Good in slurry applications

• Effective in oxidizing fluids

Tantalum
• Excellent corrosion resistance

• Not recommended for hydrofluoric 

acid, fluorosilic acid, or sodium 

hydroxide

80% Platinum
• Best chemical resistance

• Expensive material

• not recommended for aquaregia

Titanium
• Better chemical resistance

• Better abrasion resistance

• Good for sea water applications

• Not recommended for hydrofluoric or 

sulfuric acid

Electrode Type General Characteristics

Standard 

Measurement

• Lowest cost

• Good for most applications

Standard 

Measurement + 

Grounding (Also see 

Table 31 and 

Table 32 for 

grounding options 

and installation

• Low cost grounding option especially 

for large line sizes

• Minimum conductivity of 100 

microsiemens/cm

• Not recommended for electrolysis or 

galvanic corrosion applications

Bulletnose
• Slightly more expensive

• Best option for coating processes
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 TABLE 31. Grounding Options

 TABLE 32. Grounding Installation

Grounding Options General Characteristics

No Grounding Options 

(grounding straps)

• Acceptable for conductive unlined 

pipe

• Grounding straps provided at no cost

Grounding Electrodes
• Same material as measurement 

electrodes

• Sufficient grounding option when 

process fluid conductivity is greater 

than 100 microsiemens/cm

• Not recommended in electrolysis 

applications, galvanic corrosion 

applications, or applications where 

the electrodes may coat.

Grounding Rings
• Low conductivity process fluids

• Cathodic or electrolysis applications 

that may have stray currents in or 

around the process

• Variety of materials for process fluid 

compatibility

Lining Protectors
• Protect upstream edge of flowtube 

sensor from abrasive fluids

• Permanently installed on flowtube 

sensor

• Protect liner material from over 

torquing of flange bolts

• Provide ground path and eliminate 

need for grounding rings or 

grounding electrode

Type of Pipe

Grounding Options 

No Grounding Option (Straps Only)

Grounding 

Rings Grounding Electrode Lining Protectors

Conductive Unlined Pipe Acceptable Not Required Not Required Acceptable (Not Required)

Conductive Lined Pipe Not Acceptable Acceptable Acceptable Acceptable

Non-Conductive Pipe Not Acceptable Acceptable Acceptable Acceptable
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Ordering Information

ROSEMOUNT 8732E ORDERING INFORMATION

Model Product Description

8732E Magnetic Flowmeter Transmitter

Code Transmitter Style

S Standard

Code Transmitter Mount

T Integral Mount

R Remote Mount for 2 in. pipe or panel (includes CS mounting bolts and 316L SST bracket)

Code Transmitter Power Supply

1 AC Power Supply (90 to 250 V AC, 50-60Hz)

2 DC Power Supply (12 to 42 V DC)

Code Outputs

A 4-20 mA Digital Electronics (HART Protocol)

B 4-20 mA Digital Electronics (HART Protocol) with Intrinsically Safe Output
(1)

Code Conduit Entry

2 Conduits

1
1
/2 - 14 NPT, 2 Conduit Entries

2 CM20, 2 Conduit Entries
(2)

3 PG 13.5, 2 Conduit Entries
(2)

3 Conduits

4
1
/2 - 14 NPT, 3 Conduit Entries

5 CM20, 3 Conduit Entries
(2)

6 PG 13.5, 3 Conduit Entries
(2)

Code Safety Approvals
(3)

NA CE Marking, no hazardous location approval

FM & CSA

N0 FM Class 1 Div 2 for non-flammable: CSA Class 1 Div 2

N5 FM Class 1 Div 2 for flammable fluids

E5 FM Class 1 Div 1, explosion-proof

ATEX

E1 ATEX flameproof Ex de IIC, and ATEX Dust Approval

ED ATEX flameproof Ex de IIB T6, and ATEX Dust Approval 

N1 ATEX Type n Ex nA nL IIC and ATEX Dust Approval
(4)

ND ATEX Dust Approval

IECEx

E7 IECEx flameproof Ex de IIC, and IECEx Dust Approval 

EF IECEx flameproof Ex de IIB T6, and IECEx Dust Approval 

N7 IECEx Type n Ex nA nL IIC and IECEx Dust Approval
(4)

NF IECEx Dust Approval

Continued On Next Page
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Code Options

PlantWeb Product/Process Diagnostics

DA1 Magmeter HART Diagnostic Suite 1: Includes High Process Noise and Ground/Wiring Fault Detection

DA2 Magmeter HART Diagnostic Suite 2: Includes 8714i Calibration Verification

Discrete Input/Discrete Output

AX DI/DO, see page 11 for more details
(5)

 
(6)

Other Options

C1 Custom Configuration (CDS Required)

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(7)

 

DT Heavy Duty Tagging

M4 Local Operator Interface

B6 316L Stainless Steel 4-bolt Kit for 2-in. Remote Pipe Mount

GE M12, 4-Pin, Male Connector (Eurofast)

GM A Size Mini, 4-Pin, Male Connector (Minifast)

GT A Size, Spade Terminal Mini, 5-pin, Male Connector (Minifast)

C4 Analog Output Levels Compliant with NAMUR Recommendations NE43, 18-January-1994, and High Alarm Level

CN Analog Output Levels Compliant with NAMUR Recommendations NE43, 18-January-1994, and Low Alarm Level

QIG Language

YA Danish

YD Dutch

YF French

YG German

YH Finnish

YI Italian

YN Norwegian

YP Portuguese

YS Spanish

YR Russian

YW Swedish

Typical Model Number: 8732E S T 1 A 1 N0 DA1 DA2 M4

(1) I.S. Output must be externally powered

(2) Adapter are used for this conduit entry type

(3) All product, ordered with or without Safety approvals, is compliant with local CE Marking and C-tick requirements unless specifically noted as a special

(4) For DC Transmitter Power Supply (Code = 2) Only

(5) Not available with intrinsically safe outputs (output option B)

(6) Not available with conduit entry codes 1, 2 or 3

(7) D1 Option Code must be ordered with flowtube sensor and transmitter
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ROSEMOUNT 8712D ORDERING INFORMATION

Model Product Description

8712D Magnetic Flowmeter Transmitter

Code Transmitter Style

R Remote (2-in. pipe or surface mounting)

Code Power Supply Voltage

03 12–42 V DC

12 90-250 V AC, 50–60 Hz

Code Product Certifications

NA No Hazardous Area Approval; CE Marking

FM & CSA 

N0 Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval; CE Marking

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids

ATEX

N1 ATEX Type n Ex nA nL IIC and ATEX Dust Approval
(1)

(1) For DC Transmitter Power Supply (Code = 03) Only

Code Options

DA1 Magmeter HART Diagnostic Suite 1: Includes High Process Noise, Ground/Wiring Fault Detection, and Transmitter Verification

B6 Stainless Steel 4-bolt Kit for 2-in. Pipe Mount

C1 Custom Configuration (Completed CDS required with order)

C4 Analog Output Levels Compliant with NAMUR recommendations NE43, 18-January-1994, and high alarm level
(2)

(2) NAMUR compliant operation and the Alarm latch options are preset at the factory and can not be changed to standard operation in the field

CN Analog Output Levels Compliant with NAMUR recommendations NE43, 18-January-1994,and low alarm level
(2)

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(3)

(3) D1 Option Code must be ordered with flowtube sensor and transmitter

M4 Local Operator Interface (LOI)

J1 CM 20 conduit adapter

J2 PG 13.5 conduit adapter

Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YR Russian QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8712D R 12 N 0  M 4
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ROSEMOUNT 8712H ORDERING INFORMATION

Model Product Description

8712H High-Signal Magnetic Flowmeter Transmitter (For use with 8707 High-Signal Flowtube Sensor only.)

Code Transmitter Style

R Remote (2-in. pipe or surface mounting)

Code Power Supply Voltage

12 115 V AC, 50–60 Hz

Code Product Certifications

N0 Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids

Code Options

B6 Stainless Steel 4-bolt Kit for 2-in. Pipe Mount

C1 Custom Configuration (Completed CDS required with order)

D1 High Accuracy Calibration [0.25% of rate from 3 to 30 ft/s (0.9 to 10 m/s)] matched flowtube sensor and transmitter system
(1)

(1) D1 Option Code must be selected for both flowtube sensor and transmitter.

M4 Local Operator Interface (LOI)

Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8712H R 12 N 0  M 4
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ROSEMOUNT 8742C ORDERING INFORMATION 

Model Product Description

8742C Magnetic Flowmeter Transmitter with FOUNDATION fieldbus (flowtube sensor ordered separately)

Code Transmitter Output

F FOUNDATION fieldbus protocol, comes with standard Analog Input Integrator Function block and Backup LAS

Code Power Supply Voltage

AC 90–250 V AC, 50–60 Hz

DC 15-50 V DC

Code Product Certifications

N0 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval

CE Marking;

NA No Hazardous Area Approval; CE Marking

N5 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval for flammable fluids

E1 ATEX EEx d IIB + H2 T6, Flameproof Approval for Hydrogen gas

E5
(1)

Factory Mutual (FM) Class I, Division 1, Class II/III Division 1, explosion proof approval

ED ATEX EEx d IIB T6, Flame-proof approval

K0 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval and

Canadian Standards Association (CSA) Class 1, Division 2, 

Class II/III Division 1 with intrinsically safe fieldbus output

K1 ATEX EEx de [ia] IIB + H2 T6

flameproof approval for hydrogen gas with intrinsically safe fieldbus output and FISCO compliant

K5
(1)

Factory Mutual (FM) Class I, Division 1, Explosion Proof with intrinsically safe fieldbus and FISCO output

KD ATEX EEx d [ia] IIB T6, Flame-proof approval with intrinsically safe fieldbus output and FISCO compliant

Code Options

PlantWeb Software Functions

D01 Product and process diagnostics: grounding/wiring diagnostic, electrode fault diagnostic, 

and high process noise detection
(2)

D11 Product diagnostic: grounding/wiring diagnostic and electrode fault diagnostic
(2)

D21 Process diagnostic: high process noise detection
(2)

Transmitter Options

B4 Remote Mount for 2” Pipe Mount Bracket (transmitter junction box, 316L SST mounting bracket, and galvanized bolts 

included)

B6 Remote Mount for 2” Pipe Mount Bracket (transmitter junction box, 316L SST mounting bracket and bolts included)

C1 Custom Configuration (completed configuration data sheet (CDS) required with order)

D1 High Accuracy Calibration (0.2% of rate for matched tube and transmitter)
(3)

DT Heavy Duty Tagging

J1 CM 20 Conduit Adapter

J2 PG 13.5 Conduit Adapter

M5 Local Display

Conduit Electrical Connector

GE
(4)

M12, 4-pin, Male Connector (Eurofast
®

) 

GM
(4)

A size Mini, 4-pin, Male Connector (Minifast
®

)

GN
(4)

GM with EEx d

Continued on Next Page
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Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YR Russian QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8742C F AC N 0  D 0 1

(1) Only available with Rosemount 8711 Integral Mount flowtube sensor

(2) Only one diagnostic selection can be specified for the 8742C transmitter.

(3) D1 Option Code must be ordered with flowtube sensor and transmitter

(4) Not available with certain hazardous location certifications. Contact a Rosemount representative for details
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ROSEMOUNT 8705 ORDERING INFORMATION

Code Product Description Availability

8705 Magnetic Flowmeter Flowtube Sensor •

Code Lining Material

A PFA
(1)

•

T PTFE
(2)

•

F ETFE
(3)

•

P Polyurethane
(4)

•

N Neoprene
(5)

•

L Linatex
(6)

•

Code Electrode Material

S 316L Stainless Steel •

H Nickel Alloy 276 (UNS N10276) •

T Tantalum •

P 80% Platinum - 20% Iridium •

N Titanium •

Electrode Material (From Above)

Code Electrode Type Code S Code H Code T Code P Code N

A 2 Electrodes - Standard • • • • •

B 2 Electrodes - Bullet Nose • •

E 3rd Grounding Electrode • • • • •

Lining Material (From Above)

Code Line Size Code A Code T Code F Code P

Code 

N and L

005 1/2 in • • • NA NA

010 1 in • • • • •

015 1 1/2 in • • • • •

020 2 in. • • • • •

030 3 in. • • • • •

040 4 in. • • • • •

060 6 in. • • • • •

080 8 in. • • • • •

100 10 in. • • • • •

120 12 in. • • • • •

140 14 in • • • • •

160 16 in. NA • • • •

180 18 in NA • NA • •

200 20 in NA • NA • •

240 24 in NA • NA • •

300 30 in NA • NA • •

360 36 in NA • NA • •

Code Flange Material and Type

C Carbon Steel Raised Face Slip-On

S Stainless Steel (304) Raised Face Slip-On

P Stainless Steel (316) Raised Face Slip-On

Continued on Next Page
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Code Flange Type and Rating Availability

1 ASME B16.5 ANSI Class 150 (30 and 36 in. AWWA C207 Table 2 Class D Flat 

Face) Refer to Table 33 on page 74 

for Flange Material Code C

Refer to Table 34 on page 74

for Flange Material Codes S and P

2 MSS SP44 Class 150 (30 and 36 in. line sizes only)

3 ASME B16.5 (ANSI) Class 300

6 ASME B16.5 (ANSI) Class 600 (Maximum Pressure: 1000 psig)
(7)

7 ASME B16.5 (ANSI) Class 600
(8)

9 ASME B16.5 (ANSI) Class 900
(8)(9)

D EN 1092-1 (DIN) PN 10

Refer to Table 35 on page 75

for Flange Material Code C and S

(Not available with Flange Material Code P)

E EN 1092-1 (DIN) PN 16

F EN 1092-1 (DIN) PN 25

H EN 1092-1 (DIN) PN 40

K AS2129 Table D
(10)

L AS2129 Table E
(10)

Code Electrode Housing Configuration

W0 Sealed, Welded Housing
(11)

W1 Sealed, Welded Housing with Pressure Relief

W3 Sealed, Welded Housing with Separate Electrode Compartments

Code Hazardous Area Approvals

NA CE Marked, No Hazardous Area Approval

FM & CSA

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

E5
(12)

FM Class 1 Div 1, Explosion Proof

ATEX

E1 ATEX Ex e ia IIC T3… T6, Increased Safety Approval (with I.S. electrodes)

KD ATEX Ex e ia IIB T3… T6, Increased Safety Approval (with I.S. electrodes)

N1 ATEX Ex nA [L] IIC Type n Approval

ND ATEX Dust Approval

Code Options

Certifications

PD Pressure Equipment Directive Certification (PED, per 97/23/EC)

DW NSF Drinking Water Certification
(13)

Optional Grounding Rings
(14)

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings
(15)

G3 (2) Titanium Ground Rings
(15)

G4 (2) Tantalum Ground Rings
(16)

G5 (1) 316L SST Ground Rings

G6 (1) Nickel Alloy 276 (UNS N10276) Ground Rings
(15)

G7 (1) Titanium Ground Rings
(15)

G8 (1) Tantalum Ground Rings
(16)

Continued on Next Page
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Optional Lining Protectors
(14)

L1 (2) 316L SST Lining Protectors

L2 (2) Nickel Alloy 276 (UNS N10276) Lining Protectors
(15)

L3 (2) Titanium Lining Protectors
(15)

H1 Lay-length matching 8701 using spool piece
(15)

H2 Lay-length matching 8701
(17)

H5 Lay-length matching Foxboro 2800 using spool piece
(18)

H7 Lay-length ABB CopaX and MagX using spool piece
(15)

Other Options

B3 Integral Mount with 8732 and 8742

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(19)

DT Heavy Duty Tagging

TA High Temperature Permeable Fluid Option (Contains vent holes provided for permeable fluids such as nitric acid, hydrofluoric acid, 

or sodium hydroxide at high temperatures)

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation

Q67 Welding Performance Qualification Record Documentation

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B

Typical Model Number: 8705 T SA 040 C1 W0 N0

(1) Available in 
1

/2 in. to 12 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 14 in. ANSI 150 only. Not available with electrode housing code 

W3.

(2) Available in 
1

/2 in. to 36 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 1 in. to 10 in. ANSI 600 Derated only.

(3) Available in 
1

/2 in. to 14 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 16 in. ANSI 150 only. Available in 1 to 10 in. ANSI 600 Derated only.

(4) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. AWWA Class 125 and ANSI 150. Available in 1 in. 

to 24 in. ANSI 600 full rated. Available in 1 to 12 in. ANSI 900, ANSI 1500, and ANSI 2500.

(5) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. ANSI 150 only. Available in 1 to 24 in. ANSI 600 full 

rated. Available in 1 in. to 12 in. ANSI 900 only.

(6) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. AWWA Class 125 and ANSI 150. Available in 1 to 

24 in. ANSI 600 full rated. Available in 1 in. to 12 in. ANSI 900 only.

(7) Electrode type options limited to two measurement electrodes or two measurement electrodes + third grounding electrode

(8) Electrode type options limited to two measurement electrodes only

(9) Lining protectors not available

(10) Liner material options limited to T, P, or F; cannot be ordered with ground rings, lining protectors, or H(x) options

(11) Available with ANSI 150, ANSI 300, and DIN flanges.

(12) Available in flowtube sensor line sizes 0.5 through 8 in. (15 through 200 mm)

(13) Only available with PTFE (all line sizes) or Polyurethane (4 in. and larger) Liner Materials with 316L SST Electrode Material

(14) Grounding Rings and Lining Protectors provide the same fluid grounding function. Lining Protectors available in PTFE and ETFE only

(15) Available in flowtube sensor line sizes 0.5 through 12 in. (15 through 300 mm) 

(16) Available in flowtube sensor line sizes 0.5 through 8 in. (15 through 200 mm) 

(17) Available in flowtube sensor line sizes 0.5 through 16 in. (15 through 400 mm)

(18) Available in flowtube sensor line sizes 3 through 18 in. (80 through 450 mm)

(19) D1 Option Code must be ordered with flowtube sensor and transmitter
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 TABLE 33. Rosemount 8705 Carbon Steel ASME B16.5 (ANSI) Flange Rating Availability

 TABLE 34. Rosemount 8705 Stainless Steel ASME B16.5 (ANSI) Flange Rating Availability

Line Size 

Code

Line Size

Inches

(mm)

Class 150 

(C1)

Class 150 

(C2)

Class 300 

(C3)

Class 600 

(C6)

Class 600 

(C7)

Class 900 

(C9)

Class 1500 

(JM)

Class 2500 

(JN)

005 0.5 (15) • NA • • NA NA NA NA

010 1 (25) • NA • • • • • •

015 1.5 (40) • NA • • • • • •

020 2 (50) • NA • • • • • •

030 3 (80) • NA • • • • • •

040 4 (100) • NA • • • • • •

060 6 (150) • NA • • • • • •

080 8 (200) • NA • • • • • •

100 10 (250) • NA • • • • • •

120 12 (300) • NA • NA • • • •

140 14 (350) • NA • NA • NA NA NA

160 16 (400) • NA • NA • NA NA NA

180 18 (450) • NA • NA • NA NA NA

200 20 (500) • NA • NA • NA NA NA

240 24 (600) • NA • NA • NA NA NA

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option C1 Only

30 (750) • • NA NA NA NA NA NA

360
(1)

36 (900) • • NA NA NA NA NA NA

Line 

Size 

Code

Line Size

Inches

(mm)

Class 150 

(S1)

Class 150 

(S2)

Class 300 

(S3)

Class 600 

(S6)

Class 600 

(S7)

Class 900 

(S9)

Class 150 

(P1)

Class 150 

(P2)

Class 300 

(P3)

005 0.5 (15) • NA • • NA NA • NA •

010 1 (25) • NA • • • • • NA •

015 1.5 (40) • NA • • • • • NA •

020 2 (50) • NA • • • • • NA •

030 3 (80) • NA • • • • • NA •

040 4 (100) • NA • • • • • NA •

060 6 (150) • NA • • • • • NA •

080 8 (200) • NA • • • • • NA •

100 10 (250) • NA • • • • • NA •

120 12 (300) • NA • NA • • • NA •

140 14 (350) • NA • NA • NA • NA •

160 16 (400) • NA • NA • NA • NA •

180 18 (450) • NA • NA • NA • NA •

200 20 (500) • NA • NA • NA • NA •

240 24 (600) • NA • NA • NA • NA •

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option S1 or P1 Only

30 (750) • • NA NA NA NA • • NA

360
(1)

36 (900) • • NA NA NA NA • • NA

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 451 of 1659



Product Data Sheet

00813-0100-4727, Rev RA

December 2007

75

Rosemount 8700 Series

 TABLE 35. Rosemount 8705 EN 1092-1 (DIN) Flange Rating Availability

Line 

Size 

Code

Line Size

Inches

(mm)

Carbon 

Steel 

PN 10 

(CD)

Carbon 

Steel 

PN 16 

(CE)

Carbon 

Steel 

PN 25 

(CF)

Carbon 

Steel 

PN 40 

(CH)

Carbon 

Steel 

Table D

(CK)

Carbon 

Steel 

Table E

(CL)

Stainless 

Steel 

PN 10 

(SD)

Stainless 

Steel 

PN 16 

(SE)

Stainless 

Steel 

PN 25 

(SF)

Stainless 

Steel 

PN 40 

(SH)

005 0.5 (15) NA NA NA • • • NA NA NA •

010 1 (25) NA NA NA • • • NA NA NA •

015 1.5 (40) NA NA NA • • • NA NA NA •

020 2 (50) NA NA NA • • • NA NA NA •

030 3 (80) NA NA NA • • • NA NA NA •

040 4 (100) NA • NA • • • NA • NA •

060 6 (150) NA • NA • • • NA • NA •

080 8 (200) • • • • • • • • • •

100 10 (250) • • • • • • • • • •

120 12 (300) • • • • • • • • • •

140 14 (350) • • • • • • • CF CF CF

160 16 (400) • • • • • • • CF CF CF

180 18 (450) • • • • • • • CF CF CF

200 20 (500) • • • • • • • CF CF CF

240 24 (600) • • • • • CF • CF CF CF
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ROSEMOUNT 8707 ORDERING INFORMATION

Code Product Description Availability

8707 High-Signal Magnetic Flowmeter Flowtube Sensor •

Code Lining Material

A PFA •

T PTFE •

F ETFE •

P Polyurethane •

N Neoprene •

L Linatex •

Code Electrode Material

S 316L Stainless Steel •

H Nickel Alloy 276 (UNS N10276) •

T Tantalum •

P 80% Platinum - 20% Iridium

N Titanium •

Electrode Material (From Above)

Code Electrode Type Code S Code H Code T Code P Code N

A 2 Electrodes - Standard • • • • •

B 2 Electrodes - Bullet Nose • •

E 3rd Grounding Electrode
(1)

• • • • •

Lining Material (From Above)

Code Line Size Code A Code T Code F Code P

Code 

N and L

030 3 in. • • • • •

040 4 in. • • • • •

060 6 in. • • • • •

080 8 in. • • • • •

100 10 in. • • • • •

120 12 in. • • • • •

140 14 in NA • • • •

160 16 in. NA • • • •

180 18 in NA • NA • •

200 20 in NA • NA • •

240 24 in NA • NA • •

300 30 in NA • NA • •

360 36 in NA • NA • •

Code Flange Material

C Carbon Steel

S Stainless Steel (304)

Code Flange Type and Rating Availability

1 ASME B16.5 (ANSI) RF Class 150

2 MSS SP44 Class 150

3 ASME B16.5 (ANSI) RF Class 300

Code Electrode Housing Configuration

W0 Sealed, Welded Housing

W1 Sealed, Welded Housing with Pressure Relief

W3 Sealed, Welded Housing with Separate Electrode Compartments

Code Hazardous Area Approvals

NA No Hazardous Area Approval Required; CE Marking

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

Continued on Next Page
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Code Options

Optional Grounding Rings
(2)

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings
(3)

G3 (2) Titanium Ground Rings
(3)

G4 (2) Tantalum Ground Rings
(4)

G5 (1) 316L SST Ground Rings

G6 (1) Nickel Alloy 276 (UNS N10276) Ground Rings
(3)

G7 (1) Titanium Ground Rings
(3)

G8 (1) Tantalum Ground Rings
(4)

Optional Lining Protectors
(2)

L1 (2) 316L SST Lining Protectors

L2 (2) Nickel Alloy 276 (UNS N10276) Lining Protectors
(3)

L3 (2) Titanium Lining Protectors
(3)

Other Options

H1 Lay-length matching 8701 using spool piece
(3)

H2 Lay-length matching 8701
(5)

H5 Lay-length matching Foxboro 2800 using spool piece
(6)

H7 Lay-length ABB CopaX and MagX using spool piece
(3)

B3 Integral Mount with 8732 and 8742

D1 High Accuracy Calibration
(7)

D2 Dual Flowtube Sensor Calibration Numbers for Rosemount 8732E, 8712D, and 8742C Transmitters

DT Heavy Duty Tagging

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation

Q67 Welding Performance Qualification Record Documentation

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B

Typical Model Number: 8707 T SA 040 C1 W0 N0

(1) Available for 10 in. (250 mm) and larger line size only

(2) Grounding Rings and Lining Protectors provide the same fluid grounding function. Lining Protectors available in PTFE and ETFE only

(3) Available in flowtube sensor line sizes 3 through 12 in. (15 through 300 mm) 

(4) Available in flowtube sensor line sizes 3 through 8 in. (15 through 200 mm) 

(5) Available in flowtube sensor line sizes 3 through 16 in. (15 through 400 mm)

(6) Available in flowtube sensor line sizes 3 through 18 in. (15 through 450 mm)

(7) D1 Option Code must be ordered with flowtube sensor and transmitter. Accuracy with 8712H transmitter is 0.25% of rate from 3 to 30 ft/sec (1 to 10 m/sec). 

Accuracy with 8732E or 8712D transmitters is 0.15% of rate. Accuracy with 8742C transmitter is 0.2% of rate.
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 TABLE 36. Rosemount 8707 ASME B16.5 (ANSI) Flange Rating Availability

Line Size Code

Line Size

Inches

(mm)

Carbon Steel 

Class 150 

(C1)

Carbon Steel

Class 150 

(C2)

Carbon Steel

Class 300 

(C3)

Stainless Steel

Class 150

(S1)

Stainless Steel 

Class 300

(S3)

030 3 (80) • NA • • •

040 4 (100) • NA • • •

060 6 (150) • NA • • •

080 8 (200) • NA • • •

100 10 (250) • NA • • •

120 12 (300) • NA • • •

140 14 (350) • NA • • •

160 16 (400) • NA • • •

180 18 (450) • NA • • •

200 20 (500) • NA • • •

240 24 (600) • NA • • •

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option C1 Only

30 (750) • • NA • NA

360
(1)

36 (900) • NA NA • NA
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ROSEMOUNT 8711 ORDERING INFORMATION

Model Product Description

8711 Magnetic Flowmeter Wafer Flowtube Sensor

Code Lining Material

A PFA
(1)

T ETFE
(2)

S PTFE
(3)

Code Electrode Material

S 316L Stainless Steel

H Nickel Alloy 276 (UNS N10276)

T Tantalum

P 80% Platinum - 20% Iridium

N Titanium

Code Electrode Type

A 2 Electrodes - Standard

B 2 Electrodes - Bullet Nose

E 3rd Grounding Electrode - Standard

Code Line Size

15F 0.15 in. (4 mm)

30F 0.3 in. (8 mm)

005 ½ in. (15 mm)

010 1in. (25 mm)

015 1½ in. (40mm)

020 2 in. (50mm)

030 3 in. (80 mm)

040 4 in. (100 mm)

060 6 in. (150 mm)

080 8 in. (200 mm)

Code Transmitter Mounting Configuration

R Remote

U Integral, mounted to Rosemount 8732E/8742C Transmitter

Continued on Next Page
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Code Mounting Kit

Expanded Kit: Includes two alignment rings (where applicable), threaded SST studs, and nuts

1 ASME B16.5 (ANSI) Class 150

2 EN 1092-1 (DIN) PN 10/16
(4)

3 ASME B16.5 (ANSI) Class 300

4 EN 1092-1 (DIN) PN 25/40
(5)

Standard Kit: Includes two alignment rings (where applicable)

5 ASME B16.5 (ANSI) Class 150

6 EN 1092-1 (DIN) PN 10/16
(4)

7 ASME B16.5 (ANSI) Class 300

8 EN 1092-1 (DIN) PN 25/40
(5)

Code Hazardous Area Approval

NA No Hazardous Area Approval Required; CE Marking

FM & CSA

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

E5 FM Class 1 Div 1, Explosion Proof

ATEX

E1 ATEX Ex e ia IIC T3… T6, Increased Safety Approval (with I.S. electrodes)

KD ATEX Ex e ia IIB T3… T6, Increased Safety Approval (with I.S. electrodes)

N1 ATEX Ex nA [L] IIC Type n Approval

ND ATEX Dust Approval

Code Options

Certifications

PD Pressure Equipment Directive Certification (PED, per 97/23/EC)

DW NSF Drinking Water Certification
(6)

Optional Grounding Rings

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings

G3 (2) Titanium Ground Rings

G4 (2) Tantalum Ground Rings

Other Options

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(7)

DT Heavy Duty Tagging

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation
(8)

Q67 Welding Performance Qualification Record Documentation
(8)

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B
(8)

Typical Model Number: 8711 TSA 020 R 5 N0 

(1) Available with 0.15 and 0.30 in. (4 and 8 mm) line sizes only

(2) Not available with 0.15 and 0.30 in. (4 and 8 mm) line sizes

(3) Not available with 0.15 and 0.30 in. (4 and 8 mm) line sizes

(4) 8 in. (200 mm) has a PN 10 mounting kit only

(5) 8 in. (200 mm) has a PN 25 mounting kit only

(6) Only available with PTFE Liner Material with 316L SST Electrode Material

(7) D1 Option Code must be ordered with flowtube sensor and transmitter

(8) 6 and 8 in. (150 and 200 mm) line sizes only
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ROSEMOUNT 8721 ORDERING INFORMATION

Model Product Description

8721 Sanitary Magnetic Flowmeter

Code Lining Material

A PFA

Code Electrode Material

S 316L SST (standard)

H Nickel Alloy 276 (UNS N10276)

P 80% Platinum-20% Iridium

Code Electrode Construction

A Standard measurement electrodes

Code Line Sizes

005 15 mm (
1
/2 in.)

010 25 mm (1 in.)

015 40 mm (1
1
/2 in.)

020 50 mm (2.0 in.)

025 65 mm (2
1
/2 in.)

030 80 mm (3.0 in.)

040 100 mm (4.0 in.)

Code Transmitter Mounting Configuration

R Remote, for use with 8712, or remote version of 8732/8742 transmitter

U Integral, mounted to 8732/8742 transmitter

X Flowtube Sensor only (does not include terminal junction box)

Code Process Connection Type

A Tri-Clamp 
(1)

B IDF Sanitary screw type 
(2)

C ANSI Weld Nipple 
(2)

D DIN 11851 (Imperial)

E DIN 11851 (Metric)

F DIN 11864-1 form A

G DIN 11864-2 form A

H SMS Connection

J Cherry-Burrell I-Line

K DIN 11850 Weld Nipple

Code Process Gasket Material 

1 Silicone gasket seal

2 EPDM

4 Viton

8 EPDM Compression - limiting 
(3)

9 Viton Compression - limiting 
(3)

X No gasket (User supplied; only applicable with Process Connection B)

Continued On Next Page
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Code Product Certifications

NA CE Marking; 3A; EHEDG Type EL
(3)

; no hazardous location approvals

N0 Factory Mutual (FM) Ordinary Location; CSA; CE Marking; 3-A; EHEDG Type EL
(3)

Code Options

AH Electropolished process connection surface finish < 15μinch Ra (0.38μm Ra)

D1 High Accuracy Calibration [0.25% of rate from 3-30 ft/s (0.9-10 m/s)] matched flowtube sensor and transmitter system

D3 High Velocity Calibration Verification. Calibration verified at 1, 3, 10 and 20 ft/sec (0.3. 1, 3, and 6 m/s)

HD DanFoss Lay Length

HP Process Data PD340 (Alfa-Laval PD340) 250mm lay length and Tri-Clamp process connections

J1 CM20 Conduit Adapter (Applies to Transmitter Mount Option “R” only)

J2 PG13.5 Conduit Adapter (Applies to Transmitter Mount Option “R” only)

Q4 Inspection Certification for Calibration Data

Q8 Material Traceability Certificate per ISO 10474 3.1B (product contact surfaces)

SJ 304 Stainless Steel terminal junction box (Remote configuration only)

Typical Model Number: 8721 A S A 020 U A 1 N0

(1) Tri-Clamp specification per BPE-2002

(2) IDF Specification per BS4825 Part 4

(3) EHEDG Document 8 requires mechanical compression limiting, provided by Compression - limiting gaskets for line sizes 1- 4 in. only.
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Rosemount 8700 Series

ROSEMOUNT 8714D ORDERING INFORMATION

Model Description

8714DQ4 Reference Calibration Standard
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Tagging

The flowtube sensor and transmitter will be tagged, 

at no charge, in accordance with customer 

requirements.

Transmitter tag character height is 

0.125 in. (3.18 mm).

Flowtube Sensor tag: 40 character maximum.

Transmitter tag: see Configuration Data Sheet for 

character maximum.

Ordering Procedure 

To order, select the desired flowtube sensor and/or 

transmitter by specifying model codes from the 

ordering table.

For remote transmitter applications, note the cable 

specification requirements. 

Flowtube Sensors and transmitters must be selected 

from Product Data Sheet 00813-0100-4727.

Standard Configuration 

Unless the Configuration Data Sheet is completed, 

the transmitter will be shipped as follows:

The Rosemount 8732E and the 8742C Transmitter 

are factory-calibrated with the attached flowtube 

sensor size and appropriate calibration number.

Cable Requirements for Remote 

Transmitters

Remote transmitter installations require equal 

lengths of signal and coil drive cables. Integrally 

mounted transmitters are factory wired and do not 

require interconnecting cables. 

Lengths from 5 to 1,000 feet (1.5 to 300 meters) may 

be specified, and will be shipped with the flowtube 

sensor. Cable longer than 100 feet (30 meters) is not 

recommended for high-signal systems.

Custom Configuration (Option Code C1)

If Option Code C1 is ordered, the Configuration Data 

Sheet (CDS) must be submitted at the time of order.

Engineering Units: ft/sec

4 mA (1 V DC): 0

20 mA (5 V DC): 30

Tube Size: 3-in.

Empty Pipe: Off

Flowtube Sensor Calibration 

Number:

1000005010000000

Description Length P/N

Signal Cable (20 AWG)

Belden 8762, Alpha 2411 

equivalent

ft

m

08712-0061-0001

08712-0061-0003

Coil Drive Cable 

(14 AWG) Belden 8720, 

Alpha 2442 equivalent

ft

m

08712-0060-0001

08712-0060-0003

Combination Signal and 

Coil Drive Cable 

(18 AWG)
(1)

(1) Combination signal and coil drive cable is not recommended for 

high-signal magmeter system. For remote mount installations, 

combination signal and coil drive cable should be limited to less 

than 330 ft (100 m).

ft

m

08712-0752-0001

08712-0752-0003
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Configuration Data Sheets

ROSEMOUNT 8732E CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units =

Volumetric Units Mass Units
(1)

Velocity Units □ Special (Fill out the information in the box below. 

Examples on back side.)□ ACFD □ USBPD (Beer) □ lb/day □ ★ft/sec

□ ft3/day □ USBPH (Beer) □ lb/hr □ m/sec

□ ACFH □ USBPM (Beer) □ lb/min

□ ft3/hr □ USBPS (Beer) □ lb/sec

□ ACFM □ IMPBPD □ kg/day

□ ft3/min □ IMPBPH □ kg/hr

□ ACFS □ USGPD □ kg/min

□ ft3/sec □ USGPH □ kg/sec

□ MMACFD □ USGPM □ g/hr

□ m3/day □ USGPS □ g/min

□ m3/hr □ IMPGPD □ g/sec

□ m3/min □ IMPGPH □ ton/day

□ m3/sec □ IMPGPM □ ton/hr

□ MMACMD □ IMPGPS □ ton/min

□ cc/day □ L/day □ ton/sec

□ cc/hr □ L/hr □ Ton (M)/day

□ cc/min □ L/min □ Ton (M)/hr Density/Density Ratio Value
(2)

 = 

____________________ (★62.4)

Density Units

□ ★lb/ft3 □ kg/m3

□ cc/sec □ L/sec □ Ton (M)/min

□ USBPD □ Ton (M)/sec

□ USBPH

□ USBPM

□ USBPS 

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and 

 Reverse

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 462 of 1659



Product Data Sheet

00813-0100-4727, Rev RA

December 2007Rosemount 8700 Series

86

Continued from Previous Page

Hardware Jumpers Local Display Language:

A) Write Protect □★ Off □ On □ ★ English □ Spanish

B) Analog Loop Power □★ Internal □ External □ French □ German

C) Pulse Output: Internal or 

External

□ Internal □ ★External □ Portuguese

D) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
————

.15 – 60” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Basic Diagnostics Information

Empty Pipe 

□ Enable

□ Disable★

Trigger Level _________ 100★

Empty Pipe Counts ________ 5★

Electronics Temperature

□ Enable

□ Disable★

Advanced Diagnostics Information (Requires DA1 Option)

High Process Noise

□ Enable★

□ Disable

Grounding/Wiring 

Faults

□ Enable★

□ Disable

NOTE

If DA1 is selected in the model code, Empty Pipe and Electronics 

Temp Diagnostics will also be enabled.

8714i Meter Verification Diagnostic (Requires DA2 Option)

Test Criteria:

Empty Pipe: _______ (★5%)

Flowing Full: _______ (★3%)

Full, No Flow: _______ (★2%)

NOTE

The Test Criteria value sets the pass fail value for the meter calibration 

verification check. This value must be an integer value between 1 and 

10%.

Digital Input / Digital Output Information (Requires AX Option)

Digital Input Digital Output

□ Enable★ □ Enable★

□ Disable □ Disable

Digital Input Configuration Digital Output Configuration

□ Positive Zero Return (PZR)★ □ Empty Pipe★

□ Totalizer Reset □ Zero Flow

□ Transmitter Reset □ Reverse Flow

□ Transmitter Fault

Continued On Next Page
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AUXILIARY OUTPUT INFORMATION (Not Required for Typical Start-up)

Pulse Scaling: Operation Mode:

□ ★.03 ft □ ★ Normal

□ 1 Pulse =  
—————

 units □ Filter (Operating Mode for 8712H is not available.)

Low Flow Cutoff: Coil Pulse Mode:

_________ ★ 0.04 ft/sec □ ★ 5 Hz (Default)

Pulse Width: □ 37.5 Hz

_________ ★ 0.5 m/s Signal Processing:

□ ★ Off

□ On

_________ ★ 90 No. Samples

_________ ★ 2 Max.% Limit %

_________ ★ 2 Time Limit Sec

FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA and scaled pulse with simultaneous digital signal based on HART
®

 protocol

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

□ Multidrop Communications
(3)

Choose transmitter address (1-15)
(4)

: 
———————

(1) Mass units require a process density. Standard/Normal units require a density ratio.

(2) Required for mass or standard/normal flow units.

(3) This option fixes the transmitter’s analog output at 4 mA.

(4) Default transmitter address is 1 if multidrop communication is selected.
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ROSEMOUNT 8712D CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units =

Volumetric Units Mass Units
(1)

Velocity Units □ Special (Fill out the information in the box below. 

Examples on back side.)□ ACFD □ USBPD (Beer) □ lb/day □ ★ft/sec

□ ft3/day □ USBPH (Beer) □ lb/hr □ m/sec

□ ACFH □ USBPM (Beer) □ lb/min

□ ft3/hr □ USBPS (Beer) □ lb/sec

□ ACFM □ IMPBPD □ kg/day

□ ft3/min □ IMPBPH □ kg/hr

□ ACFS □ USGPD □ kg/min

□ ft3/sec □ USGPH □ kg/sec

□ MMACFD □ USGPM □ g/hr

□ m3/day □ USGPS □ g/min

□ m3/hr □ IMPGPD □ g/sec

□ m3/min □ IMPGPH □ ton/day

□ m3/sec □ IMPGPM □ ton/hr

□ MMACMD □ IMPGPS □ ton/min

□ cc/day □ L/day □ ton/sec

□ cc/hr □ L/hr □ Ton (M)/day

□ cc/min □ L/min □ Ton (M)/hr Density/Density Ratio Value
(2)

 = 

____________________ (★62.4)

Density Units

□ ★lb/ft3 □ kg/m3

□ cc/sec □ L/sec □ Ton (M)/min

□ USBPD □ Ton (M)/sec

□ USBPH

□ USBPM

□ USBPS 

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and 

 Reverse

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)
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Hardware Switches

A) Write Protect □★ Off □ On

B) Analog Loop Power □★ Internal □ External

C) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
——

.15 – 60” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Basic Diagnostics Information

Empty Pipe 

□ Enable

□ Disable★

Trigger Level _________ 100★

Empty Pipe Counts ________ 5★

Electronics Temperature

□ Enable

□ Disable★

Advanced Diagnostics Information (Requires DA1 Option)

High Process Noise

□ Enable★

□ Disable

Grounding/Wiring 

Faults

□ Enable★

□ Disable

NOTE

If DA1 is selected in the model code, Empty Pipe and 

Electronics Temp Diagnostics will also be enabled.

AUXILIARY OUTPUT INFORMATION (Not Required for Typical 

Start-up)

Pulse Scaling: Operation Mode:

□ ★.03 ft □ ★ Normal

□ 1 Pulse =  
—————

 units □ Filter (Operating Mode for 8712H is not available.)

Auxiliary Output Control: Coil Pulse Mode:

□ ★ Zero Flow □ ★ 5 Hz 

(Default)

□ Reverse Flow □ 37.5 Hz

Low Flow Cutoff: Signal Processing:

_________ ★ 0.04 ft/sec □ ★ Off

Pulse Width: □ On

_________ ★ 0.5 m/s _________ ★ 90 No. Samples

_________ ★ 2 Max.% Limit %

_________ ★ 2 Time Limit Sec

Continued On Next Page
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FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA, scaled pulse, and auxiliary output with simultaneous digital signal based on HART
®

 protocol

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

□ Multidrop Communications
(3)

Choose transmitter address (1-15)
(4)

: 
———————

(1) Mass units require a process density. Standard/Normal units require a density ratio.

(2) Required for mass or standard/normal flow units.

(3) This option fixes the transmitter’s analog output at 4 mA.

(4) Default transmitter address is 1 if multidrop communication is selected.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 467 of 1659



Product Data Sheet

00813-0100-4727, Rev RA

December 2007

91

Rosemount 8700 Series

ROSEMOUNT 8712H CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units = □ ★ Ft/Sec

□ Gal/Sec □ Gal/Min □ Gal/Hr □ Gal/Day □ Special (Fill out the information in the box 

below. Examples on back side.)□ Liters/Sec □ Liters/Min □ Liters/Hr □ Liters/Day

□ Imp. Gal/Sec □ Imp. Gal/Min □ Imp. Gal/Hr □ Imp. Gal/Day

□ CuMeters/Sec □ CuMeters/Min □ CuMeters/Hr □ CuMeters/Day

□ Meters/Sec

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and  

Reverse

Hardware Jumpers

A) Write Protect □★ Off □ On

B) Analog Loop Power □★ Internal □ External

C) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
——

3” – 36” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)
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AUXILIARY OUTPUT INFORMATION (Not Required for Typical Start-up)

Empty Pipe Functionality: Operation Mode:

□ ★ Off □ ★ Normal

□ On □ Filter

Pulse Scaling: Signal Processing:

□ ★.03 ft □ ★ Off

□ 1 Pulse =  
—————

 units □ On

Auxiliary Output Control: _________ ★ 90 No. Samples

□ ★ Zero Flow _________ ★ 2 Max.% Limit %

□ Reverse Flow _________ ★ 2 Time Limit Sec

Low Flow Cutoff:

_________ ★ 0.1 ft/sec

Pulse Width:

_________ ★ 0.5 m/s

□ Multidrop Communications
(1)

Choose transmitter address (1-15)
(2)

: 
———————

FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA, scaled pulse, and auxiliary output with simultaneous digital signal based on HART
®

 protocol

□ 4–20 mA and auxiliary output with simultaneous digital signal based on HART protocol (Rosemount 8732E only)

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

(1) This option fixes the transmitter’s analog output at 4 mA.

(2) Default transmitter address is 1 if multidrop communication is selected.
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Rosemount 8700 Series

ROSEMOUNT 8742C CONFIGURATION DATA SHEET.

CONFIGURATION DATA SHEET

Unless otherwise specified, transmitter will be shipped as ★ (default factory configuration)

Customer:
———————————————————————

P.O. No.: 
——————————————

Transmitter Model No.:
——————————————————

Item:
————————————————

Transmitter Tag (software): 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

(32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description:
————————————————————

Hardware Jumpers

Units = A) Write Protect □★ Off □ On

□ ★ Ft./Sec □ Ft/Min □ Ft/Hr □ Ft/d B) Simulate □★ Off □ On

□ m/Sec □ m/Min □ m/Hr □ m/d

□ Gal/Sec □ Gal/Min □ Gal/Hr □ Gal/d Flowtube Sensor Size = 
————— 

0.15 – 60” ★ 3”

□ m
3
/Sec □ m

3
/Min □ m3

/Hr □ m3
/d

□ cm
3
/Sec □ cm

3
/Min □ cm

3
/Hr □ cm

3
/d Flowtube Sensor Calibration No. = ★ 1000005010000000

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

□ Ft
3
/Sec □ Ft

3
/Min □ Ft

3
/Hr □ Ft

3
/d

□ Liters/Sec □ Liters/Min □ Liters/Hr □Liters/d

□ Igal/Sec □ Igal/Min □ Igal/Hr □ Igal/d

□ bbl*/Sec □ bbl/Min □ bbl/Hr □ bbl/d SST Flowtube Sensor Tag No.:
————————————————

□ cF/Sec □ cF/Min □ cF/Hr □ cF/d

□ lb/Sec □ lb/Min □ lb/Hr □ lb/d Damping:
———————————————————————

★ minimum 0 seconds□ kg/Sec □ kg/Min □ kg/Hr □ kg/d

□ ton/Sec □ ton/Min □ ton/Hr □ ton/d

□ ston/Sec □ ston/Min □ ston/Hr □ ston/d Density: 
——————————————

□ ★ 62.4 lb/ft
3

*bbl = 31.5 gal US (119 liters) □ kg/m
3

(required for mass units only, mass units in italics)

AUXILIARY OUTPUT INFORMATION (Normally Not Required for Typical Start-up)

Coil Pulse Mode: □ ★ 5 Hz □ 37.5 Hz

Empty pipe functionality: □★ Off □ On Low Flow Cutoff
—————

ft/sec ★ 0.04 

(minimum of 0 ft/sec for low flow cutoff)

Local Display Language: □ ★ English □ Spanish

□ French □ German

Continued On Next Page
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FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

Flowtube Sensor Serial No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

(32 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.:
—————————————————————

Or:

Electrode Material: Flange Material:

□ ★ 316 SST □ Tantalum □ 304 SST □★ Carbon Steel

□ Titanium □ Platinum-Iridium □ 316L SST □ Wafer

□ Alloy-20 □ Hastelloy
®

 C-276 □ Other

□ Other

Flange Type:

Electrode Type: □ ★ ASME B16.5 (ANSI) Class 150 □ DIN PN 10

□ ★ Standard □ Removable □ ASME B16.5 (ANSI) Class 300 □ DIN PN 16

□ Bulletnose □ Other □ ASME B16.5 (ANSI) Class 600 □ DIN PN 25

□ Standard and Grounding Electrodes □ ASME B16.5 (ANSI) Class 900 □ DIN PN 40

□ Wafer □ DIN PN 64

□ Other

Liner Material:

□ ★ PTFE

□ ETFE

□ PFA

□ Polyurethane

□ Natural Rubber

□ Linatex
®

 Rubber

□ Neoprene

□ Other
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Step 1: Pre-Installation
Step 2: Handling
Step 3: Mounting
Step 4: Installation 

(Flanged Sensors)
(Wafer Sensors)
(Sanitary Sensors)

Step 5: Grounding
Step 6: Wiring
Step 7: Basic Configuration

End

Rosemount 8712E Magnetic Flowmeter System 
(Transmitter and Sensor)
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©  2009 Rosemount Inc. All rights reserved. All marks property of owner.

IMPORTANT NOTICE
This document provides basic installation guidelines for the Rosemount® 8712. It does 
not provide instructions for detailed configuration, diagnostics, maintenance, service, 
troubleshooting, explosion-proof, flame-proof, or intrinsically safe (I.S.) installations. 
Refer to the Rosemount 8712 reference manual (document number 00809-0100-4664) 
for more instructions. The manual and this QIG are also available electronically on 
www.rosemount.com.

WARNING
Failure to follow these installation guidelines could result in death or serious 
injury:
Installation and servicing instructions are for use by qualified personnel only. Do not 
perform any servicing other than that contained in the operating instructions, unless 
qualified. Verify that the operating environment of the sensor and transmitter is consistent 
with the appropriate FM, CSA, ATEX, or IECEx approval.
Do not connect a Rosemount 8712 to a non-Rosemount sensor that is located in an 
explosive atmosphere.

WARNING
The sensor liner is vulnerable to handling damage. Never place anything through the 
sensor for the purpose of lifting or gaining leverage. Liner damage can render the sensor 
useless.
To avoid possible damage to the sensor liner ends, do not use metallic or spiral-wound 
gaskets. If frequent removal is anticipated, take precautions to protect the liner ends. 
Short spool pieces attached to the sensor ends are often used for protection.
Correct flange bolt tightening is crucial for proper sensor operation and life. All bolts must 
be tightened in the proper sequence to the specified torque limits. Failure to observe 
these instructions could result in severe damage to the sensor lining and possible sensor 
replacement.

Emerson Process 
Management
Rosemount Inc.
12001 Technology Drive
Eden Prairie, MN USA 55344
T (US) (800) 999-9307
T (Intnl) (952) 906-8888
F (952) 949-7001
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6718 WX Ede
The Netherlands 
T +31 (0)318 495555
F +31(0) 318 495556 

Emerson Process 
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Private Limited
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STEP 1: PRE-INSTALLATION
Before installing the Rosemount 8712 Magnetic Flowmeter Transmitter, there are several 
pre-installation steps that should be completed to make the installation process easier:

• Identify the options and configurations that apply to your application
• Set the hardware switches if necessary
• Consider mechanical, electrical, and environmental requirements

Mechanical Considerations
The mounting site for the Rosemount 8712 transmitter should provide enough room for 
secure mounting, easy access to conduit ports, full opening of the transmitter covers, and 
easy readability of the LOI screen (see Figure 1).
The Rosemount 8712 is mounted separately from the sensor, it is not subject to limitations 
that might apply to the sensor.
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Figure 1.  Rosemount 8712 Dimensional Drawing

4.31
(109)

LOI Keypad 
Cover

9.01
(229)

11.15
(283)

2.81
(71)

3.11
(79)

12.02
(305)

0.44
(11)

Ground Lug
1/2–14 NPT

Conduit 
Connection 
(4 Places)

WITH STANDARD COVER

NOTE
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Environmental Considerations
To ensure maximum transmitter life, avoid excessive heat and vibration. Typical problem 
areas:

• warm-climate installations in direct sunlight
• outdoor installations in cold climates

Remote mounted transmitters may be installed in the control room to protect the electronics 
from the harsh environment and provide easy access for configuration or service.
Remotely mounted Rosemount 8712 transmitters require external power so there must be 
access to a suitable power source.

Installation Procedures
Rosemount 8712 installation includes both detailed mechanical and electrical installation 
procedures. 

Mount the Transmitter
At a remote site the transmitter may be mounted on a pipe up to two inches in diameter or 
against a flat surface.
Pipe Mounting
To mount the transmitter on a pipe: 
1. Attach the mounting plate to the pipe using the mounting hardware.
2. Attach the 8712 to the mounting plate using the mounting screws.

Identify Options and Configurations
The standard application of the 8712 includes a 4–20 mA output and control of the sensor 
coils and electrodes. Other applications may require one or more of the following 
configurations or options:

• Multidrop Communications
• Digital Output
• Digital Input
• Pulse Output

Additional options may apply. Be sure to identify those options and configurations that apply 
to your situation, and keep a list of them nearby for consideration during the installation and 
configuration procedures.

Hardware Jumpers/Switches
The 8712 electronics board is equipped with three user-selectable hardware switches. 
These switches set the Failure Alarm Mode, Internal/External Analog Power, and 
Transmitter Security. The standard configuration for these switches when shipped from the 
factory are as follows:

Changing Hardware Switch Settings
In most cases, it is not necessary to change the setting of the hardware switches. If you 
need to change the switch settings, complete the steps outlined in the manual.

Failure Alarm Mode: HIGH

Internal/External Analog Power: INTERNAL

Transmitter Security: OFF
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Electrical Considerations
Before making any electrical connections to the Rosemount 8712, consider local and plant 
electrical standards and be sure to have the proper power supply, conduit, and other 
accessories necessary to comply with these standards.

STEP 2: HANDLING
Handle all parts carefully to prevent damage. Whenever possible, transport the system to 
the installation site in the original shipping containers. PTFE-lined sensors are shipped with 
end covers that protect it from both mechanical damage and normal unrestrained distortion. 
Remove the end covers just before installation.

Figure 2.  Rosemount 8705 Sensor Support for Handling

½- through 4-Inch Sensors 6-Inch and Larger Sensors
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STEP 3: MOUNTING
Upstream/Downstream Piping
To ensure specification accuracy over widely varying process conditions, install the sensor a 
minimum of five straight pipe diameters upstream and two pipe diameters downstream from 
the electrode plane (see Figure 3).

Installations with reduced straight runs from 0 to five pipe diameters are possible. In reduced 
straight pipe run installations, performance will shift to as much as 0.5% of rate. Reported 
flow rates will still be highly repeatable.

Flow Direction
The sensor should be mounted so the FORWARD end of the flow arrow, shown on the 
sensor identification tag, points in the direction of flow through the sensor.

Sensor Orientation
The sensor should be installed in a position that ensures the sensor remains full during 
operation. Vertical installation allows upward process fluid flow and keeps the 
cross-sectional area full, regardless of flow rate. Horizontal installation should be restricted 
to low piping sections that are normally full. In these cases, orient the electrode plane to 
within 45 degrees of horizontal.

Figure 3.  Upstream and Downstream Straight Pipe Diameters

5 Pipe Diameters 2 Pipe Diameters

Flow

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 480 of 1659



Quick Installation Guide
00825-0100-4664, Rev AA

March 2009Rosemount 8712 / 8700 Series

8

The electrodes in the Rosemount 8705 sensor are properly orientated when the two 
measurement electrodes are in the 3 and 9 o’clock positions, as shown on the right of 
Figure 4.
The electrodes in the Rosemount 8711 are properly orientated when the top of the sensor is 
either vertical or horizontal, as shown in Figure 5. Avoid any mounting orientation that 
positions the top of the sensor at 45° from the vertical or horizontal position.

Figure 4.   Sensor Orientation

Figure 5.  Rosemount 8711 Mounting Position

FLOW

FLOW

45° Electrode Plane

45° Electrode Plane
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STEP 4: INSTALLATION
Flanged Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The gasket 
material selected must be compatible with the process fluid and operating conditions. Metallic or 
spiral-wound gaskets can damage the liner. Gaskets are required on each side of a 
grounding ring. All other applications (including sensors with lining protectors or a grounding 
electrode) require only one gasket on each end connection. 

Flange Bolts
NOTE
Do not bolt one side at a time. Tighten each side simultaneously. Example: 
1. Snug left
2. Snug right
3. Tighten left
4. Tighten right
Do not snug and tighten the upstream side and then snug and tighten the downstream side. 
Failure to alternate between the upstream and downstream flanges when tightening bolts 
may result in liner damage.
Suggested torque values by sensor line size and liner type are listed in Table 1 for ASME 
B16.5 (ANSI) and Table 2 for DIN flanges. Consult the factory if the flange rating of the 
sensor is not listed. Tighten flange bolts on the upstream side of the sensor in the 
incremental sequence shown in Figure 6 to 20% of the suggested torque values. Repeat the 
process on the downstream side of the sensor. For sensors with more or less flange bolts, 
tighten the bolts in a similar crosswise sequence. Repeat this entire tightening sequence at 
40%, 60%, 80%, and 100% of the suggested torque values or until the leak between the 
process and sensor flanges stop. 
If leakage has not stopped at the suggested torque values, the bolts can be tightened in 
additional 10% increments until the joint stops leaking, or until the measured torque value 
reaches the maximum torque value of the bolts. Practical consideration for the integrity of 
the liner often leads the user to distinct torque values to stop leakage due to the unique 
combinations of flanges, bolts, gaskets, and sensor liner material.
Check for leaks at the flanges after tightening the bolts. Failure to use the correct tightening 
methods can result in severe damage. Sensors require a second tightening 24 hours after 
the initial installation. Over time, sensor liner materials may deform under pressure.
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Figure 6.  Flange Bolt Torquing Sequence

Table 1.  Suggested Flange Bolt Torque Values for Rosemount 8705 and 8707 High-Signal Sensors

PTFE/ETFE/PFA liners
Polyurethane/Neoprene/Linatex 

liner
Size 
Code Line Size

Class 150
(pound-feet)

Class 300
(pound-feet)

Class 150
(pound-feet)

Class 300
(pound-feet)

005 0.5 inch (15 mm) 8 8 - -
010 1 inch (25 mm) 8 12 - -
015 1.5 inch (40 mm) 13 25 7 18
020 2 inch (50 mm) 19 17 14 11
030 3 inch (80 mm) 34 35 23 23
040 4 inch (100 mm) 26 50 17 32
060 6 inch (150mm) 45 50 30 37
080 8 inch (200 mm) 60 82 42 55
100 10 inch (250 mm) 55 80 40 70
120 12 inch (300 mm) 65 125 55 105
140 14 inch (350 mm) 85 110 70 95
160 16 inch (400 mm) 85 160 65 140
180 18 inch (450 mm) 120 170 95 150
200 20 inch (500 mm) 110 175 90 150
240 24 inch (600 mm) 165 280 140 250
300 30 inch (750 mm) 195 415 165 375
360 36 inch (900 mm) 280 575 245 525

1
5

3

7

8

4

6
2

8-bolt
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Table 2.  Flange Bolt Torque and Bolt Load Specifications for 8705
PTFE/ETFE liner

 Size 
Code

PN10 PN 16 PN 25 PN 40

Line Size
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
005 0.5-inch 

(15 mm)
10 4400

010 1 inch
(25 mm)

20 10100

015 1.5 inch 
(40 mm)

50 16100

020 2 inch
(50 mm)

60 20100

030 3 inch 
(80 mm)

50 16800

040 4 inch 
(100 mm)

50 17800 70 19600

060 6 inch 
(150mm)

90 24700 130 28700

080 8 inch
(200 mm)

130 35200 90 19700 130 29200 170 34400

100 10 inch 
(250 mm)

100 28000 130 28300 190 38000 250 44800

120 12 inch 
(300 mm)

120 32000 170 38400 190 38600 270 47700

140 14 inch 
(350 mm)

160 43800 220 49500 320 57200 410 68100

160 16 inch 
(400 mm)

220 50600 280 56200 410 68100 610 92900

180 18 inch 
(450 mm)

190 43200 340 68400 330 55100 420 64000

200 20 inch 
(500 mm)

230 51100 380 68900 440 73300 520 73900

240 24 inch 
(600 mm)

290 58600 570 93600 590 90100 850 112000
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Table 2. (continued) Flange Bolt Torque and Bolt Load Specifications for 8705

Wafer Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The gasket 
material selected must be compatible with the process fluid and operating conditions. Metallic or 
spiral-wound gaskets can damage the liner. Gaskets are required on each side of a 
grounding ring.

Alignment and Bolting
1. On 1.5 - through 8-inch (40 through 200 mm) line sizes, place centering rings over each 

end of the sensor. The smaller line sizes, 0.15- through 1-inch (4 through 25 mm), do not 
require centering rings. On the 4- and 6-inch PN 10–16, insert the sensor with rings first 
and then insert the studs. The slots on this ring scenario are located on the inside of the 
ring.

2. Insert studs for the bottom side of the sensor between the pipe flanges. Stud 
specifications are listed in Table 3. 

NOTE
Using carbon steel bolts on smaller line sizes, 0.15- through 1-inch (4 through 25 mm), 
rather than the required stainless steel bolts, will degrade performance.

Size 
Code Line Size

Polyurethane, Linatex, and Neoprene Liners
PN 10 PN 16 PN 25 PN 40

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

010 1 inch 
(25 mm)

20 7040

015 1.5 inch 
(40 mm)

30 10700

020 2 inch
(50 mm)

40 13400

030 3 inch
(80 mm)

30 11100

040 4 inch 
(100 mm)

40 11700 50 13200

060 6 inch 
(150mm)

60 16400 90 19200

080 8 inch 
(200 mm)

90 23400 60 13100 90 19400 110 22800

100 10 inch 
(250 mm)

70 18600 80 18800 130 25400 170 29900

120 12 inch 
(300 mm)

80 21300 110 25500 130 25800 180 31900

140 14 inch 
(350 mm)

110 29100 150 33000 210 38200 280 45400

160 16 inch 
(400 mm)

150 33700 190 37400 280 45400 410 62000

180 18 inch 
(450 mm)

130 28700 230 45600 220 36800 280 42700

200 20 inch 
(500 mm)

150 34100 260 45900 300 48800 350 49400

240 24 inch 
(600 mm)

200 39200 380 62400 390 60100 560 74400
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3. Place the sensor between the flanges. Make sure that the centering rings are properly 
placed in the studs. The studs should be aligned with the markings on the rings that 
correspond to the flange you are using.

4. Insert the remaining studs, washers, and nuts.
5. Tighten to the torque specifications shown in Table 4 on page 13. Do not overtighten the 

bolts or the liner may be damaged.

Flange Bolts
Tighten flange bolts in crosswise sequence. Always check for leaks at the flanges after 
tightening the flange bolts. All sensors require a second torquing 24 hours after initial flange 
bolt tightening. 

Table 3.  Stud Specifications
Nominal Sensor Size Stud Specifications

0.15 – 1 inch (4 – 25 mm) 316 SST ASTM A193, Grade B8M Class 1 threaded mounted studs
1.5 – 8 inch (40 – 200 mm) CS, ASTM A193, Grade B7, threaded mounting studs

Figure 7.  Gasket Placement with Centering Rings

Table 4.  Rosemount 8711 Torque Specifications
Size Code Line Size Pound-feet Newton-meter

15F 0.15 inch (4 mm) 5 7
30F 0.30 inch (8 mm) 5 7
005 0.5 inch (15 mm) 5 7
010 1 inch (25 mm) 10 14
015 1.5 inch (40 mm) 15 20
020 2 inch (50 mm) 25 34
030 3 inch (80 mm) 40 54
040 4 inch (100 mm) 30 41
060 6 inch (150 mm) 50 68
080 8 inch (200 mm) 70 95

Centering
Rings

Installation, 
Studs Nuts 

and Washers

Customer-supplied 
Gasket

FLOW
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Sanitary Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The 
gasket material selected must be compatible with the process fluid and operating conditions. 
Gaskets are supplied between the IDF fitting and the process connection fitting, such as a 
Tri-Clamp fitting, on all Rosemount 8721 Sanitary sensors except when the process 
connection fittings are not supplied and the only connection type is an IDF fitting.

Alignment and Bolting
Standard plant practices should be followed when installing a magmeter with sanitary 
fittings. Unique torque values and bolting techniques are not required.

Figure 8.  Rosemount 8721 Sanitary Installation

User supplied clamp

User supplied gasket
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STEP 5: GROUNDING
Use Table 5 to determine which process grounding option to follow for proper installation. 
The sensor case should be earth grounded in accordance with national and local electrical 
codes. Failure to do so may impair the protection provided by the equipment.

Table 5.  Process Grounding Installation
Process Grounding Options

Type of Pipe
Grounding 

Straps
Grounding 

Rings
Grounding 
Electrode

Lining 
Protectors

Conductive 
Unlined Pipe

See Figure 9 Not Required Not Required See Figure 10

Conductive Lined 
Pipe

Insufficient 
Grounding

See Figure 10 See Figure 9 See Figure 10

Non-Conductive 
Pipe

Insufficient 
Grounding

See Figure 11 See Figure 12 See Figure 11

Figure 9.  Grounding Straps or Grounding Electrode in Lined Pipe

Figure 10.  Grounding with Grounding Rings or Lining Protectors

Grounding Rings or Lining 
Protectors
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Figure 11.  Grounding with Grounding Rings or Lining Protectors

Figure 12.  Grounding with Grounding Electrode

Grounding Rings or Lining 
Protectors
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STEP 6: WIRING
Conduit Ports and Connections
Both the sensor and transmitter junction boxes have ports for 1/2-inch NPT conduit 
connections with optional CM20 or PG 13.5 connections available. These connections 
should be made in accordance with national, local, and plant electrical codes. Unused ports 
should be sealed with metal plugs. Proper electrical installation is necessary to prevent 
errors due to electrical noise and interference. Separate conduits are not necessary for the 
coil drive and electrode cables, but a dedicated conduit line between each transmitter and 
sensor is required. Shielded cable must be used for best results in electrically noisy 
environments. When preparing all wire connections, remove only the insulation required to 
fit the wire completely under the terminal connection. Removal of excessive insulation may 
result in an unwanted electrical short to the transmitter housing or other wire connections.
For flanged and sanitary sensors installed into an application requiring IP68 protection, 
sealed cable glands, conduit, and conduit plugs that meet IP68 ratings are required.

Conduit Cables
Run the appropriate size cable through the conduit connections in your magnetic flowmeter 
system. Run the power cable from the power source to the transmitter. Run the coil drive 
and electrode cables between the sensor and transmitter. Prepare the ends of the coil drive 
and electrode cables as shown in Figure 14. Limit the unshielded wire length to 1-inch on 
both the electrode and coil drive cables. Excessive lead length or failure to connect cable 
shields can create electrical noise resulting in unstable meter readings.

• Installed signal wiring should not be run together and should not be in the same cable 
tray as AC or DC power wiring.

• Device must be properly grounded or earthed according to local electric codes.
• Rosemount combination cable model number 08712-0752-0001 (ft) or 

08712-0752-0003 (m) is required to be used to meet EMC requirements.

Powering the Transmitter
This wiring section covers supplying power to the transmitter, the connections between the 
sensor and the transmitter, and the 4-20 mA loop.
Connect power to the transmitter according to national, local, and plant electrical 
requirements. For ac power applications, connect ac Neutral to terminal N and connect ac 
Line to terminal L1. For dc power applications, properly connect the positive and negative 
terminals. Units powered by 12-42 V dc power supply may draw up to 1 amp of current. In 
addition, follow the supply wire and disconnect requirements on the next page.
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Supply Wire Requirements
Use 12 to 18 AWG wire rated for the proper temperature of the application. For connections 
in ambient temperatures above 140 °F (60 °C), use a wire rated for 176 °F (80 °C). For 
ambients greater than 176 °F (80 °C), use a wire rated for 230 °F (110 °C). For DC powered 
transmitters with extended power cable lengths, verify that there is a minimum of 12 V DC at 
the terminals of the transmitter.
Disconnects
Connect the device through an external disconnect or circuit breaker. Clearly label the 
disconnect or circuit breaker and locate it near the transmitter and per local electrical codes.

Installation Category
The installation category for the 8712 is (Overvoltage) Category II.

Overcurrent Protection
The Rosemount 8712 Flowmeter Transmitter requires overcurrent protection of the supply 
lines. Maximum ratings of overcurrent devices are as follows:

Connect 4–20 mA Loop External Power Source
The 4–20 mA output loop signal may be powered internally or externally. The default 
position of the internal/external analog power switch is in the internal position. The 
user-selectable power supply switch is located on the electronics board.
Internal
The 4–20 mA analog power loop may be powered from the transmitter itself. Resistance in 
the loop must be 600 ohms or less. If a HART Field Communicator or control system will be 
used, it must be connected across a minimum of 250 ohms resistance in the loop.

Figure 13.  Power Supply Current

Table 6.  Overcurrent Ratings
Power System Fuse Rating Manufacturer
90-220 V AC 250 V; 2 Amp, Quick Acting Bussman AGCI or Equivalent

42 V DC 50 V, 3 Amp, Quick Acting Bussman AGCI or Equivalent
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External
HART multidrop installations require a 10–30 V DC external analog power source. If a HART 
Field Communicator or control system is to be used, it must be connected across a 
minimum of 250 ohms resistance in the loop.
To connect external power to the 4–20 mA loop, connect -DC to Terminal 8 and +DC to 
Terminal 7.
NOTE
To connect any of the other output options (pulse output and/or digital input/output), consult 
the comprehensive product manual.

Transmitter to Sensor Wiring
A single dedicated conduit run for the coil drive and electrode cables is needed between a 
sensor and a remote transmitter. Bundled cables in a single conduit are likely to create 
interference and noise problems in your system. Use one set of cables per conduit run.

Figure 14.  Cable Preparation Detail

Cable Shield

1.00
(26)

NOTE
Dimensions are in inches (millimeters).
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Figure 15.  Conduit Preparation

Remote transmitter installations require equal lengths of signal and coil drive cables. 
Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified, and will be shipped with 
the sensor.
When connecting the remote cables, be sure to connect the signal cables (20 AWG) to 
terminals 17, 18 and 19. The coil drive cable (14 AWG) should be used to connect terminals 
1, 2 and ground. Table 8 below shows the required wiring connections. Figure 16 shows the 
terminal block connections at the sensor and transmitter.

Table 8.  Remote Wiring Connections Using Individual Coil and Signal Cable

Correct Incorrect

Table 7.  Cable Requirements
Description Length Part Number
Signal Cable (20 AWG) Belden 8762, Alpha 
2411 equivalent

ft
m

08712-0061-0001
08712-0061-0003

Coil Drive Cable (14 AWG) Belden 8720, 
Alpha 2442 equivalent

ft
m

08712-0060-0001
08712-0060-0013

Combination Signal and Coil Drive Cable (18 
AWG)(1)

(1) For remote mount installations, combination signal and coil drive cable should be limited to less than 
330 ft. (100 m)

ft
m

08712-0752-0001
08712-0752-0003

Transmitter Terminal Sensor Terminal Wire Gauge Wire Color
1 1 14 White
2 2 14 Black
Ground Ground 14 Shield
17 17 20 Shield 
18 18 20 Black
19 19 20 White

Coil Drive 
and
Electrode 
CablesPower Power

OutputsOutputs

Coil Drive 
and
Electrode 
CablesPower

Outputs

Power

Outputs
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Sensor to Remote Mount Transmitter Connections

Table 9.  Length of Annealed Copper (cu) Wires

Table 10.  Length of Hand-drawn Copper (cu) Wires

Figure 16.  Remote Mount Wiring Diagram

Types of Power 
Supply Wires

Maximum Length of the Wire for Each Corresponding Power 
Supply Source

Wire 
Gauge

Annealed Cu 
milliohms/ft 

(milliohms/m)

42 V Supply
ft (m)

30 V Supply
ft (m)

20 V Supply
ft (m)

12.5 V Supply 
ft (m)

20 0.01015
(0.033292)

1478
(451)

887
(270)

394
(120)

25
(8)

18 0.006385
(0.020943)

2349
(716)

1410
(430)

626
(191)

39
(12)

16 0.004016
(0.013172)

3735
(1139)

2241
(683)

996
(304)

62
(19)

14 0.002525
(0.008282)

5941
(1811)

3564
(1087)

1584
(483)

99
(30)

12 0.001588
(0.005209)

9446
(2880)

5668
(1728)

2519
(768)

157
(48)

10 0.000999
(0.003277)

15015
(4578)

9009
(2747)

4004
(1221)

250
(76)

Types of Power 
Supply Wires

Maximum Length of the Wire for Each Corresponding Power 
Supply Source

Wire 
Gauge

Annealed Cu 
milliohms/ft 

(milliohms/m)

42 V Supply
ft (m)

30 V Supply 
ft (m)

20 V Supply 
ft (m)

12.5 V Supply 
ft (m)

18 0.00664
(0.021779)

2259
(689)

1355
(413)

602
(184)

38
(11)

16 0.004176
(0.013697)

3592
(1095)

2155
(657)

958
(292)

60
(18)

14 0.002626
(0.008613)

5712
(1741)

3427
(1045)

1523
(464)

95
(29)

12 0.001652
(0.005419)

9080
(2768)

5448
(1661)

2421
(738)

151
(46)

10 0.01039
(0.003408)

14437
(4402)

8662
(2641)

3850
(1174)

241
(73)
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Step 7: Basic Configuration
Once the magnetic flowmeter is installed and power has been supplied, the transmitter must 
be configured through the basic setup. These parameters can be configured through either 
a local operator interface or a HART communication device. A table of all the parameters 
are on page 23. Descriptions of the more advanced functions are included in the 
comprehensive product manual.

Basic Setup
Tag
Tag is the quickest and shortest way of identifying and distinguishing between transmitters. 
Transmitters can be tagged according to the requirements of your application. The tag may 
be up to eight characters long.

Flow Rate Units
The flow rate units variable specifies the format in which the flow rate will be displayed. Units 
should be selected to meet your particular metering needs.

Line Size
The line size (sensor size) must be set to match the actual sensor connected to the 
transmitter. The size must be specified in inches.

URV (Upper Range Value)
The upper range value (URV) sets the 20 mA point for the analog output. This value is 
typically set to full-scale flow. The units that appear will be the same as those selected under 
the units parameter. The URV may be set between –42 ft/s to 42 ft/s (–12 m/s to 12 m/s). 
There must be at least 1 ft/s (0.3 m/s) span between the URV and LRV.

LRV (Lower Range Value)
The lower range value (LRV) sets the 4 mA point for the analog output. This value is 
typically set to zero flow. The units that appear will be the same as those selected under the 
units parameter. The LRV may be set between –42 ft/s to 42 ft/s (–12 m/s to 12 m/s). There 
must be at least 1 ft/s (0.3 m/s) span between the URV and LRV.

Calibration Number
The sensor calibration number is a 16-digit number used to identify sensors calibrated at the 
Rosemount factory.
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Table 11.  Handheld Fast Keys (HART Handheld Communicator) and LOI Keys

Local Operator Interface
The optional Local Operator Interface (LOI) provides an operator communications center for 
the 8712E. By using the LOI, the operator can access any transmitter function for changing 
configuration parameter settings, checking totalized values, or other functions. The LOI is 
integral to the transmitter housing.

Function HART Fast Keys
Process Variables (PV) 1,1
Primary Variable Value 1,1,1
Primary Variable % 1,1,2
PV Loop Current 1,1,3
Totalizer Set-Up 1,1,4
Totalizer Units 1,1,4,1
Gross Total 1,1,4,2
Net Total 1,1,4,3
Reverse Total 1,1,4,4
Start Totalizer 1,1,4,5
Stop Totalizer 1,1,4,6
Reset Totalizer 1,1,4,7
Pulse Output 1,1,5

Basic Setup 1,3
Tag 1,3,1
Flow Units 1,3,2
PV Units 1,3,2,1
Special Units 1,3,2,2
Volume Unit 1,3,2,2,1
Base Volume Unit 1,3,2,2,2
Conversion Number 1,3,2,2,3
Base Time Unit 1,3,2,2,4
Flow Rate Unit 1,3,2,2,5
Line Size 1,3,3
PV URV 1,3,4
PV LRV 1,3,5
Calibration Number 1,3,6
PV Damping 1,3,7

Review 1,5
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Approved Manufacturing Locations
Rosemount Inc. — Eden Prairie, Minnesota, USA
Fisher-Rosemount Technologias de Flujo, S.A. de C.V. — Chihuahua Mexico
Emerson Process Management Flow — Ede, The Netherlands
Asia Flow Technology Center — Nanjing, China

European Directive Information
The EC declaration of conformity can be found on page 31. The most recent revision can be found 
at www.rosemount.com. 
Type n protection type in accordance with EN 50021, EN 60079-15

• Closing of entries in the device must be carried out using the appropriate EExe or EExn 
metal cable gland and metal blanking plug or any appropriate ATEX approved cable 
gland and blanking plug with IP66 rating certified by an EU approved certification body.

CE Marking
Complies with EN 61326-1 : 2006

C-Tick Marking

Hazardous Locations Certifications
North American Certifications

FM Approvals
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids (T4 

at 40 °C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 
°C) Hazardous locations; Enclosure Type 4X

N5 Non-incendive for Class I, Division 2, Groups A, B, C, and D flammable fluids (T4 at 40 
°C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 °C) 
Hazardous locations; Enclosure Type 4X
Requires sensors with N5 Approval

Canadian Standards Association (CSA)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids (T4 

at 40 °C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 
°C) Hazardous locations; Enclosure Type 4X
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European Certifications
N1 ATEX Type n

ATEX Certificate No: BASEEFA 05ATEX0170X
EEx nA nL IIC T4 (Ta = -40 °C to + 60 °C)
Vmax = 42 V DC

 0575

Special Conditions for Safe Use (x)
The apparatus is not capable of withstanding the 500V insulation test required by 
Clause 8.1of EN 60079-15: 2003. This must be taken into account when installing the 
apparatus.

International Certifications

IECEx
N7 IECEx Type n

Certificate No: IECEx BAS 07.0036X
Ex nA nL IIC T4 (Ta = -40 °C to + 60 °C)
Vmax = 42 V DC

Special Conditions for Safe Use (x)
The apparatus is not capable of withstanding the 500V insulation test required by 
Clause 6.8.1of IEC 60079-15: 2005. This must be taken into account when installing 
the apparatus.
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Sensor Approval Information

North American Certifications

Factory Mutual (FM)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids 

(8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), and Dust-ignition proof Class II/III, 
Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C; 8707 T3C at 60 °C) Hazardous 
locations; Enclosure Type 4X

N0 8721 Hygienic Sensor
Factory Mutual (FM) Ordinary Location; 
CE Marking; 3-A Symbol Authorization #1222;
EHEDG Type EL

N5 Non-incendive for Class I, Division 2, Groups A, B, C, and D; with intrinsically safe 
electrodes for use on flammable fluids (8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), 
and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (8705/8711 T6 at 60 
°C; 8707 T3C at 60 °C) Hazardous locations; Enclosure Type 4X

E5 Explosion proof for Class I, Division 1, Groups C and D (8705/8711 T6 at 60 °C), and 
Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C), 
and non-incendive for Class I, Division 2, Groups A, B, C, and D flammable fluids 
(8705/8711 T5 at 60 °C) Hazardous locations; Enclosure Type 4X

Canadian Standards Association (CSA)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids 

(8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), and Dust-ignition proof Class II/III, 
Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C; 8707 T3C at 60 °C) Hazardous 
locations; Enclosure Type 4X

N0 8721 Hygienic Sensor
Canadian Standards Association (CSA) Ordinary Location; 
CE Marking; 3-A Symbol Authorization #1222;
EHEDG Type EL

Approval 
Codes

Rosemount 8705 Sensor Rosemount 8707 Sensor Rosemount 8711 Sensor
Rosemount 8721

Sensors
For

Non-flammable 
Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids
NA • •
N0 • • •
ND • • • •
N1 • • • •
N5 • • • • • •
N7 • • • •
ND • • • •
NF • • • •
E1 • • • •

E5(1)

(1) Available in line sizes up to 8 in. (200 mm) only.

• • • •
KD(2)

(2) Refer to Table 13 on page 28 for relation between ambient temperature, process temperature, and 
temperature class.

• • • •
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European Certifications
ND ATEX Dust Certificate No.: KEMA 06ATEX0006

 II 1D max. ΔT = 40 K IP66 
Amb. Temp. Limits: (-20 °C = Ta = +65 °C)

 0575

Installation Instructions
The cable and conduit entry devices and blanking elements shall be of a certified IP66 
type, suitable for the conditions of use and correctly installed.
At maximum ambient temperatures, or at process temperatures above 60 °C, heat 
resistant cables with a temperature rating of at least 90 °C shall be used.

N1 ATEX Non-Sparking/Non-incendive
Certificate No: KEMA02ATEX1302X 

 II 3G EEx nA [L] IIC T3... T6
Ambient Temperature Limits -20 to 65 °C

SPECIAL CONDITIONS FOR SAFE USE (X):
The relation between ambient temperature, process temperature and temperature 
class is to be taken from Table 12. The electrical data is to be taken from Table 11.

KD ATEX Zone 1 Increased Safety with IS Electrodes
Certificate No. KEMA 03ATEX2052X

 II 1/2G EEx e ia IIC T3... T6 
Ambient Temperature Limits -20 to 60 °C (See Table 13)

 0575
Vmax = 40 V 

Installation Instructions
At ambient temperatures above 50 °C, heat resistant cables with a temperature rating 
of at least 90 °C shall be used.
A fuse with a rating of maximum 0,7 A according to IEC 60127-1 shall be included in 
the coil excitation circuit if the sensors are used with other flow transmitters.
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Table 12.  Electrical Data
Rosemount 8705 and 8711 Sensors
Coil excitation circuit: 40 V DC (pulsed), 0,5 A, 20 W maximum
Electrode circuit: in type of explosion protection intrinsic safety EEx ia IIC, Ui = 5 V, li = 0.2 mA, 

Pi = 1 mW, Um = 250 V

Table 13.  Relation between ambient temperature, process temperature, and temperature class(1)

(1) This table is applicable for KD approval codes only.

Meter Size (Inches) Maximum Ambient Temperature
Maximum Process 

Temperature
Temperature 

Class

1/2 115°F (65°C) 239°F (115°C) T3

1 149°F (65°C) 248°F (120°C) T3
1 95°F (35°C) 95°F (35°C) T4

11/2 149°F (65°C) 257°F (125°C) T3

11/2 122°F (50°C) 148°F (60°C) T4

2 149°F (65°C) 257°F (125°C) T3
2 149°F (65°C) 167°F (75°C) T4
2 104°F (40°C) 104°F (40°C) T5

3 - 36 149°F (65°C) 266°F (130°C) T3
3 - 36 149°F (65°C) 194°F (90°C) T4
3 - 36 131°F (55°C) 131°F (55°C) T5
3 - 36 104°F (40°C) 104°F (40°C) T6

6 115°F (65°C) 275°F(135°C) T3
6 115°F (65°C) 230°F (110°C) T4
6 115°F (65°C) 167°F (75°C) T5
6 140°F (60°C) 140°F (60°C) T6

8-60 115°F (65°C) 284°F (140°C) T3
8-60 115°F (65°C) 239°F (115°C) T4
8-60 115°F (65°C) 176°F (80°C) T5
8-60 115°F (65°C) 156°F (69°C) T6
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Table 14.  Relation between the maximum ambient temperature, the maximum process temperature, and 
the temperature class(1)

Maximum Ambient 
Temperature

Maximum process temperature °F (°C) per temperature class
T3 T4 T5 T6

0.5 in. sensor size
149°F (65°C) 297°F (147°C) 138°F (59°C) 54°F (12°C) 18°F (-8°C)
140°F (60°C) 309°F (154°C) 151°F (66°C) 66°F (19°C) 28°F (-2°C)
131°F (55°C) 322°F (161°C) 163°F (73°C) 79°F (26°C) 41°F (5°C)
122°F (50°C) 334°F (168°C) 176°F (80°C) 90°F (32°C) 54°F (12°C)
113°F (45°C) 347°F (175°C) 189°F (87°C) 102°F (39°C) 66°F (19°C)
104°F (40°C) 351°F (177°C) 199°F (93°C) 115°F (46°C) 79°F (26°C)
95°F (35°C) 351°F (177°C) 212°F (100°C) 127°F (53°C) 90°F (32°C)
86°F (30°C) 351°F (177°C) 225°F (107°C) 138°F (59°C) 102°F (39°C)
77°F (25°C) 351°F (177°C) 237°F (114°C) 151°F (66°C) 115°F (46°C)
68°F (20°C) 351°F (177°C) 248°F (120°C) 163°F (73°C) 127°F (53°C)

1.0 in. sensor size
149°F (65°C) 318°F (159°C) 158°F (70°C) 72°F (22°C) 34°F (1°C)
140°F (60°C) 331°F (166°C) 171°F (77°C) 84°F (29°C) 46°F (8°C)
131°F (55°C) 343°F (173°C) 183°F (84°C) 97°F (36°C) 59°F (15°C)
122°F (50°C) 351°F (177°C) 196°F (91°C) 109°F (43°C) 72°F (22°C)
113°F (45°C) 351°F (177°C) 207°F (97°C) 122°F (50°C) 84°F (29°C)
104°F (40°C) 351°F (177°C) 219°F (104°C) 135°F (57°C) 97°F (36°C)
95°F (35°C) 351°F (177°C) 232°F (111°C) 145°F (63°C) 109°F (43°C)
86°F (30°C) 351°F (177°C) 244°F (118°C) 158°F (70°C) 122°F (50°C)
77°F (25°C) 351°F (177°C) 257°F (125°C) 171°F (77°C) 135°F (57°C)

68°F (20°C) 351°F (177°C) 270°F (132°C) 183°F (84°C) 145°F (63°C)
1.5 in. sensor size

149°F (65°C) 297°F (147°C) 160°F (71°C) 88°F (31°C) 55°F (13°C)
140°F (60°C) 307°F (153°C) 171°F (77°C) 97°F (36°C) 66°F (19°C)
131°F (55°C) 318°F (159°C) 181°F (83°C) 108°F (42°C) 77°F (25°C)
122°F (50°C) 329°F (165°C) 192°F (89°C) 118°F (48°C) 88°F (31°C)
113°F (45°C) 340°F (171°C) 203°F (95°C) 129°F (54°C) 97°F (36°C)
104°F (40°C) 351°F (177°C) 214°F (101°C) 140°F (60°C) 108°F (42°C)
95°F (35°C) 351°F (177°C) 223°F (106°C) 151°F (66°C) 118°F (48°C)
86°F (30°C) 351°F (177°C) 234°F (112°C) 160°F (71°C) 129°F (54°C)
77°F (25°C) 351°F (177°C) 244°F (118°C) 171°F (77°C) 140°F (60°C)
68°F (20°C) 351°F (177°C) 255°F (124°C) 181°F (83°C) 151°F (66°C)

Continued on Next Page
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2.0 in. sensor size
149°F (65°C) 289°F (143°C) 163°F (73°C) 95°F (35°C) 66°F (19°C)
140°F (60°C) 300°F (149°C) 172°F 78(°C) 104°F (40°C) 75°F (24°C)
131°F (55°C) 309°F (154°C) 183°F (84°C) 115°F (46°C) 84°F (29°C)
122°F (50°C) 318°F (159°C) 192°F (89°C) 124°F (51°C) 95°F (35°C)
113°F (45°C) 329°F (165°C) 201°F (94°C) 135°F (57°C) 104°F (40°C)
104°F (40°C) 338°F (170°C) 212°F (100°C) 144°F (62°C) 115°F (46°C)
95°F (35°C) 349°F (176°C) 221°F (105°C) 153°F (67°C) 124°F (51°C)
86°F (30°C) 351°F (177°C) 232°F (111°C) 163°F (73°C) 135°F (57°C)
77°F (25°C) 351°F (177°C) 241°F (116°C) 172°F (78°C) 144°F (62°C)
68°F (20°C) 351°F (177°C) 252°F (122°C) 183°F (84°C) 153°F (67°C)

3 to 60 in. sensor size
149°F (65°C) 351°F (177°C) 210°F (99°C) 117°F (47°C) 75°F (24°C)
140°F (60°C) 351°F (177°C) 223°F (106°C) 129°F (54°C) 90°F (32°C)
131°F (55°C) 351°F (177°C) 237°F (114°C) 144°F (62°C) 102°F (39°C)
122°F (50°C) 351°F (177°C) 250°F (121°C) 156°F (69°C) 117°F (47°C)
113°F (45°C) 351°F (177°C) 264°F (129°C) 171°F (77°C) 129°F (54°C)
104°F (40°C) 351°F (177°C) 266°F (130°C) 183°F (84°C) 144°F (62°C)
95°F (35°C) 351°F (177°C) 266°F (130°C) 198°F (92°C) 156°F (69°C)
86°F (30°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 171°F (77°C)
77°F (25°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)
68°F (20°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

(1) This table is applicable for N1 option codes only.

Table 14.  Relation between the maximum ambient temperature, the maximum process temperature, and 
the temperature class(1)

Maximum Ambient 
Temperature

Maximum process temperature °F (°C) per temperature class
T3 T4 T5 T6
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Declaration of Conformity
 
 
 
 
 
 
 
 

EC Declaration of Conformity 
No:  RMD 1031 Rev. E 

FILE ID:  8712 CE Marking Page 1 of 2 8712_RMD1031E.DOC 

We, 
 

Rosemount Inc. 
12001 Technology Drive 
Eden Prairie, MN 55344-3695 
USA 

 
declare under our sole responsibility that the product(s), 
 

Model 8712D and Model 8712E Magnetic Flowmeter 
Transmitters 

 
manufactured by,  
 

Rosemount Inc.   
12001 Technology Drive and 8200 Market Boulevard 
Eden Prairie, MN 55344-3695  Chanhassen, MN 55317-9687 
USA  USA 

 
to which this declaration relates, is in conformity with the provisions of the European 
Community Directives, including the latest amendments, as shown in the attached schedule.   
 
Assumption of conformity is based on the application of the harmonized standards and, when 
applicable or required, a European Community notified body certification, as shown in the 
attached schedule. 
 
 

 
 
 
 

 
 

  
 
 
 
 

Mark Fleigle February 09, 2009 

Vice President Technology and New Products 

(date of issue) (name - printed) 

(function name - printed) 

(signature) 
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Schedule 
EC Declaration of Conformity RMD 1031  Rev. E 

 

FILE ID:  8712 CE Marking Page 2 of 2 8712_RMD1031E.DOC 

LVD Directive (2006/95/EC) 
 

All Models  
EN 61010-1: 2001 

  
 
EMC Directive (2004/108/EC) 

 
All Models  

EN 61326-1: 2006 
 

 
 

ATEX Directive (94/9/EC) 
 

Model 8712D with Power Supply Option “03” and option code “N1”  
Model 8712E with Power Supply Option “2” and option code “N1” 
 

Baseefa05ATEX0170X – Type n Certificate 
Equipment Group II, Category 3 G (EEx nA nL IIC T4) 
EN 60079-15: 2003 

 
 
 
 

ATEX Notified Bodies for EC Type Examination Certificate 
 Baseefa [Notified Body Number: 1180] 

  Rockhead Business Park, Staden Lane  
Buxton, Derbyshire SK17 9RZ 

 United Kingdom 
 
ATEX Notified Body for Quality Assurance 

Det Norske Veritas (DNV) [Notified Body Number: 0575] 
   Veritasveien 1, N-1322 

  Hovik, Norway  
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Product Manual

Model 8712C/U/H
Magnetic Flowmeter
Transmitters

Rosemount, the Rosemount logotype, and SMART FAMILY are registered trademarks of Rosemount Inc.
PlantWeb is a trademark of the Fisher-Rosemount group of companies.
HART is a registered trademark of the HART Communication Foundation.
Hastelloy is a registered trademark of Haynes International.
Teflon and Tefzel are registered trademarks of E.I. du Pont de Nemours & Co.
Ryton is a registered trademark of Phillips Petroleum Co.

Cover Photo: 8712-006AB

Read this manual before working with the product. For personal and system
safety, and for optimum product performance, make sure you thoroughly
understand the contents before installing, using, or maintaining this product.

Within the United States, Rosemount Inc. has two toll-free assistance numbers.

Customer Central:
Technical support, quoting, and order-related questions
1-800-999-9307 (7:00 a.m. to 7:00 p.m. CST)

North American Response Center:
Equipment service needs
1-800-654-7768 (24 hours a day – Includes Canada)

For equipment service or support needs outside the United States, contact your

The products described in this document are NOT designed for
nuclear-qualified applications.

Using non-nuclear qualified products in applications that require
nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact your local
Rosemount sales representative.

S
N

F-
00

04

NOTICE

Fisher-Rosemount satisfies all obligations coming from legislation
to harmonize product requirements in the European Union.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA
Tel 1-800-999-9307
Fax (952) 949-7001
© 2000 Rosemount, Inc.

PR

INTEDIN
U.S. A.

http://www.rosemount.com
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1 Introduction

MANUAL SCOPE The Series 8700 Magnetic Flowmeter System combines a Rosemount 
magnetic flowmeter flowtube and Rosemount magnetic flowmeter 
transmitter. This manual covers the Model 8712C/U/H Magnetic 
Flowmeter Transmitter. For specific magnetic flowtube information, 
refer to the Series 8700 Magnetic Flowmeter Flowtubes manual 
(document number 00809-0100-4727).

Section 1: Introduction
• scope of the manual

• brief system and operation description

Section 2: Installation
• step by step instructions for installation and start-up

Section 3: Local Operator Interface
• Local Operator Interface (LOI) 

• configuration information for the Model 8712C/U/H

Section 4: Device Software Functions
• basic software configuration functions 

• special configuration modes

Section 5: Troubleshooting
• troubleshooting tables

• software test procedures

• hardware procedures for diagnosing and repairing problems

Appendix A: HART® Communicator
• operational features of the HART Communicator

• menu tree

• Fast Key Sequence table

• diagnostic messages

Appendix B: Wiring Diagrams
• specific wiring diagrams for the connecting of the 

Model 8712C/U/H to most flowtubes currently available

• generic wiring diagram

Attempting to install and operate the Model 8705, Model 8707 High-Signal, or
Model 8711 Magnetic Flowmeter Flowtubes with the Model 8712, Model 8732, or
Model 8742 Magnetic Flowmeter Transmitter without reviewing the instructions
contained in this manual could result in personal injury or equipment damage.
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SYSTEM DESCRIPTION A Rosemount Series 8700 Magnetic Flowmeter System measures 
volumetric flow rate by detecting the velocity of a conductive liquid that 
passes through a magnetic field. The system consists of two major 
assemblies: the Model 8705, the Model 8707 High-Signal, or 
Model 8711 Magnetic Flowmeter Flowtube combined with a magnetic 
flowmeter transmitter.

The flowtube is installed in-line with process piping, either vertically or 
horizontally. Coils located on opposite sides of the flowtube create the 
necessary magnetic field. A conductive liquid moving through the 
magnetic field generates a voltage that is detected by two electrodes.

The transmitter drives the coils to generate the magnetic field and 
electronically conditions the voltage detected by the electrodes. The 
transmitter than produces analog and frequency output signals 
proportional to the liquid velocity.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 515 of 1659



Section

2-1

2 Installation

INTRODUCTION This section covers the installation procedures for the 
Model 8712C/U/H Magnetic Flowmeter Transmitter. See the flowtube 
manual (document number 00809-0100-4727) for specific flowtube 
installation procedures.

SAFETY MESSAGES This symbol is used throughout this manual to indicate that special 
attention to warning information is required.

Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Please refer to the following safety messages before 
performing any operation in this section.

TRANSMITTER SYMBOLS Caution symbol — check product documentation for details

Protective conductor (grounding) terminal

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only. Failure to
follow safe installation guidelines or performing any servicing other than that contained
in this manual may result in death or serious injury. Do not perform any servicing other
than that contained in the operating instructions, unless qualified.

Explosions can cause death or serious injury. Verify that the operating
environment of the flowtube and transmitter is consistent with the appropriate FM
or CSA approval.

Do not connect a Model 8712C/U/H to a non-Rosemount flowtube that is located in
an explosive atmosphere.

Failure to comply could result in an electrical spark or an explosion.
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PRE-INSTALLATION Before installing the Model 8712C/U/H Magnetic Flowmeter 
Transmitter, there are several pre-installation steps that should be 
completed to make the installation process easier:

• Identify the options and configurations that apply to 
your application

• Set the hardware switches if necessary

• Consider mechanical, electrical, and environmental requirements

Mechanical Considerations The mounting site for the Model 8712C/U/H transmitter should provide 
enough room for secure mounting, easy access to conduit ports, full 
opening of the transmitter covers, and easy readability of the LOI 
screen (see Figure 2-1). The transmitter should be mounted in an 
upright position.

If the Model 8712C/U/H is mounted separately from the flowtube, it 
is not subject to limitations that might apply to the flowtube. For 
considerations regarding the installation of the flowtube, please 
refer to the flowtube manual (document number 00809-0100-4727).

FIGURE 2-1. Model 8712C/U/H Dimensional Drawing
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Installation

Environmental
Considerations

To ensure maximum transmitter life, avoid excessive heat and 
vibration. Typical problem areas:

• high-vibration lines with integrally mounted transmitters
• warm-climate installations in direct sunlight

• outdoor installations in cold climates. 

Remote-mounted transmitters may be installed in the control room to 
protect the electronics from the harsh environment and provides easy 
access for configuration or service.

Both remotely and integrally mounted Model 8712C/U/H transmitters 
require external power and there must be access to a suitable power 
source. See Transmitter Input Power on page 2-7.

INSTALLATION
PROCEDURES

Model 8712C/U/H installation includes both detailed mechanical and 
electrical installation procedures. Before undertaking the installation 
instructions outlined below, review the application and related 
considerations and requirements. When you understand the system 
requirements, proceed with installation.

Mount the Transmitter At a remote site the transmitter may be mounted on a pipe up to two 
inches in diameter or against a flat surface. Mounting hardware is 
included with remote-mounted transmitters. 

Pipe Mounting
To mount the transmitter on a pipe: 

1. Attach the mounting plate to the pipe using the 
mounting hardware.

2. Attach the Model 8712C/U/H to the mounting plate using the 
mounting screws.

Surface Mounting
To surface mount the transmitter:

1. Attach the Model 8712C/U/H to the mounting location using the 
mounting screws.

Identify Options and
Configurations

The standard application of the Model 8712C/U/H includes a 4–20 mA 
output and control of the flowtube coils. Other applications may require 
one or more of the following configurations or options:

• Multidrop Communications

• PZR (Positive Zero Return)

• Ultrasonic Control

• Auxiliary Output

• Pulse Output

Additional options may apply. Be sure to identify those options and 
configurations that apply to your situation, and keep a list of them 
nearby for consideration during the installation and configuration 
procedures.

See Safety Messages on page 2-1 for complete warning information.
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Hardware
Jumpers/Switches

The Model 8712C/U/H electronics board is equipped with 
three user-selectable hardware switches (see Figure 2-2). These 
switches set the Failure Alarm Mode, Internal/External Analog Power, 
and Transmitter Security.

Definitions of these switches and their functions are provided below. If 
you determine that the settings must be changed, see below.

Failure Alarm Mode If the Model 8712C/U/H experiences a catastrophic failure in the 
electronics, the current output can be driven high (23.25 mA) or low 
(3.75 mA). The switch is set in the HIGH (23.25 mA) position when it is 
shipped from the factory.

Internal/External Analog Power The Model 8712C/U/H 4–20 mA loop may be powered internally 
or by an external power supply. The internal/external power supply 
jumper determines the source of the 4–20 mA loop power. 
Transmitters are shipped from the factory with the jumper set 
in the INTERNAL position. 

The external power option is required for multidrop communications 
applications. A 10–30 V dc external supply is required and the jumper 
must be reset. For further information on 4–20 mA external power, see 
Connect 4–20 mA Loop External Power Source on page 2-10.

Transmitter Security There is a jumper on the Model 8712C/U/H that allows the user to lock 
out any configuration changes attempted on the transmitter. No 
changes to the configuration are allowed when the jumper is in the ON 
position. The flow rate indication and totalizer functions remain active 
at all times.

With the jumper in the ON position, you may still access and review 
any of the operating parameters and scroll through the available 
choices, but no actual data changes are allowed. Transmitter security is 
set in the OFF position when shipped from factory.

Hardware
Switch

Standard Configuration 
(as shipped from factory)

Failure Alarm Mode: HIGH

Internal/External
Analog Power: INTERNAL

Transmitter Security: OFF
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Changing Hardware
Switch Settings

In most cases, it is not necessary to change the setting of the hardware 
switches. If you need to change the switch settings, complete the steps 
outlined below:

NOTE
The hardware switches are located on the solder side of the electronics 
board and changing their settings requires opening the electronics 
housing. If possible, carry out these procedures away from the plant 
environment in order to protect the electronics.

1. Disconnect power to the transmitter.

2. Loosen the housing door screw and open the housing door.

3. Identify the location of each switch or jumper (see Figure 2-2).

4. Switches: Change the setting of the desired switches with a 
small screwdriver.
Jumpers: Pull the jumper off of its current setting and connect to 
the desired setting.

5. Close the housing door and tighten the housing door screw.

FIGURE 2-2. Model 8712C/U/H Electronics Board and Hardware Switches/Jumpers

Electrical Considerations Before making any electrical connections to the Model 8712C/U/H, 
consider the following standards and be sure to have the proper power 
supply, conduit, and other accessories. 

Failure
Alarm Mode

Internal/External
Analog Power

Transmitter
Security

87
12

-0
13

A
B
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Conduit Connections Both the flowtube and transmitter junction boxes have ports for 
¾–inch NPT conduit connections. If some of these ports are not being 
used, conduit seals will need to be installed. In some cases, conduits 
may also require drainage if there is a possibility of moisture build-up 
in the line.

A dedicated conduit line is required for the coil drive and electrode 
cables that connect the flowtube to the transmitter (see Figure 2-4 on 
page 2-7). Separate conduits are not necessary for the two cables, but a 
dedicated conduit line between each transmitter and flowtube is 
required. Instructions for installation of the conduit begin on page 2-6.

Conduit Installation If ¾-inch NPT conduit is not installed between the flowtube and 
transmitter, install the conduit. 

NOTE
A dedicated conduit line is required between each transmitter and 
flowtube. See page 2-7 for further information on conduit layout 
and design.

1. Install the conduit for operating options used in your application.

2. Connect the ¾-inch NPT conduit to the transmitter and to the 
flowtube in accordance with local or plant electrical codes. 

3. Seal unused ports to prevent moisture or other contamination 
from entering the junction box.

NOTE
Do not overtighten metal plugs used to seal wiring compartment ports; 
overtightening can damage the housing.

Conduit Cables Run the appropriate size cable through the conduit connections in your 
magnetic flowmeter system. 

1. Run the power cable from the power source to the transmitter.

2. Run the coil drive and electrode cables between the flowmeter 
and transmitter.

3. Run any additional cables required for your application and the 
applicable options.

Prepare the ends of the coil drive and electrode cables as shown in 
Figure 2-3. Limit the unshielded wire length to 1-inch on both the 
electrode and coil drive cables.

NOTE
Excessive lead length can cause unwanted transmitter noise.
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FIGURE 2-3. Cable Preparation

FIGURE 2-4. Conduit Preparation

Conduit Cables Cables to be used in the conduit for coil drive and electrode connections 
must meet the standards shown in Table 2-1.

TABLE 2-1. Recommended Cable Specifications
Transmitter Input Power 

1.0
(25)

NOTE
Dimensions are in
inches (millimeters). 87

12
-0

04
1A

Cable Shield

Coil Drive and
Electrode Cables

Coil Drive and
Electrode CablesPower

Outputs

Power

Outputs

Incorrect Correct

Power

Outputs

Power

Outputs

87
05

-0
00

0A
01

A,
00

00
A

01
B

Description Rosemount Part Number

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coll Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 522 of 1659



Model 8712C/U/H Magnetic Flowmeter Transmitters

2-8

Transmitter Input Power The Model 8712C/U/H transmitter is designed to be powered by 10–30 V 
dc, 115 V ac, or 230 V ac. The seventh and eighth digits in the transmitter 
model number designates the appropriate power supply requirement.

Supply Wire Temperature Rating
Use 12 to 18 AWG wire. For connections in ambient temperatures 
exceeding 60 °C (140 °F), use wire rated to at least 90 °C (194 °F).

Disconnects
Connect the device through an external disconnect or circuit breaker. 
Clearly label the disconnect or circuit breaker and locate it near the 
transmitter.

Requirements for 115 V ac or 230 V ac Power Supply
Wire the transmitter according to local electrical requirements for 
115 V ac or 230 V ac. In addition, follow the supply wire and disconnect 
requirements below:

Requirements for 10–30 V dc Power Supply
Units powered with 10–30 V dc may draw up to 2 amps of current. As a 
result, the input power wire must meet certain gauge requirements. 
Table 2-2 and Table 2-3 show the maximum wire length for 
corresponding supply voltages, wire gauges, and wire type. 

Figure 2-5 shows the surge current for each corresponding supply 
voltage. For combinations not shown, you can calculate the maximum 
distance given the surge current, the voltage of the source, and the 
minimum start-up voltage of the transmitter, 10 V dc, using the 
following equation:

Use Table 2-2 and Table 2-3 to determine the maximum wire length 
allowable for your power supply and maximum resistance.

TABLE 2-2. Length of Annealed Copper (Cu) Wires

TABLE 2-3. Length of Hand-drawn Copper (Cu) Wires

MaximumResis cetan SupplyVoltage 10Vdc–
SurgeCurrent

-------------------------------------------------------------------=

Types of
Power Supply Wires Maximum Length of the Wire for Each Corresponding Power Supply Source

Wire Gauge
Annealed Cu
milliohms/ft

(milliohms/m)

30 V Supply
ft (m)

24 V Supply
ft (m)

20 V Supply
ft (m)

14 V Supply
ft (m)

20 10.15 (33.29) 1,230 (375) 625 (191) 365 (111) 115 (35)

18 6.385 (20.94) 1,955 (596) 990 (302) 585 (178) 185 (56)

16 4.016 (13.17) 3,110 (948) 1,580 (482) 930 (283) 295 (90)

14 2.525 (8.28) 4,950 (1,509) 2,515 (767) 1,485 (453) 475 (145)

12 1.588 (5.21) 7,870 (2,399) 3,995 (1,218) 2,360 (719) 755 (230)

10 0.999 (3.28) 12,510 (3,813) 6,355 (1,937) 3,750 (1,143) 1,200 (366)

Types of
Power Supply Wires Maximum Length of the Wire for Each Corresponding Power Supply Source

Wire Gauge
Hand-drawn Cu

milliohms/ft
(milliohms/m)

30 V Supply
ft (m)

24 V Supply
ft (m)

20 V Supply
ft (m)

14 V Supply
ft (m)

18 6.640 (21.78) 1,880 (573) 955 (291) 565 (172) 180 (55)

16 4.176 (13.70) 2,990 (911) 1,520 (463) 895 (273) 285 (87)

14 2.626 (8.61) 4,760 (1,451) 2,415 (736) 1,425 (434) 455 (139)

12 1.652 (5.42) 7,565 (2,306) 3,840 (1,170) 2,270 (692) 725 (221)

10 1.039 (3.41) 12,030 (3,667) 6,110 (1862) 3,605 (1,099) 1,155 (352)

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 523 of 1659



2-9
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FIGURE 2-5. Supply Current versus Input Voltage

OPTIONS,
CONSIDERATIONS, AND
PROCEDURES

If your application of the Model 8712C/U/H includes the use of options 
such as multidrop communications, positive zero return (PZR), 
auxiliary output control, or pulse output, certain requirements may 
apply in addition to those previously listed. Be prepared to meet these 
requirements before attempting to install and operate the 
Model 8712C/U/H.

Connect Transmitter Power To connect power to the transmitter, complete the following steps.

1. Ensure that the power source and connecting cable meet the 
requirements outlined in Transmitter Input Power on page 2-7.

2. Turn off the power source.

3. Open the power terminal cover.

4. Run the power cable through the conduit to the transmitter.

5. Loosen the terminal guard for terminals L1 and N.

6. Connect the power cable leads as follows:

• Connect ac Neutral/dc- to terminal N.

• Connect ac Line/dc+ to terminal L1.

• Connect ac Ground/dc Ground to the ground screw.

FIGURE 2-6. Transmitter
Power Connections
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Connect 4–20 mA Loop
External Power Source

The 4–20 mA output loop provides the process variable output from the 
transmitter. Its signal may be powered internally or externally. The 
default position of the internal/external analog power jumper is in the 
internal position. The user-selectable power supply jumper is located on 
the electronics board.

Internal
The 4–20 mA analog power loop may be powered from the transmitter 
itself. Resistance in the loop must be 1,000 ohms or less. If a HART 
Communicator or control system will be used, it must be connected 
across a minimum of 250 ohms resistance in the loop.

External
HART multidrop installations require a 10–30 V dc external analog 
power source (see Multidrop Communications on page 4-18). If a 
HART Communicator or control system is to be used, it must be 
connected across a minimum of 250 ohms resistance in the loop.
To connect external power to the 4–20 mA loop, complete the 
following steps.

1. Ensure that the power source and connecting cable meet the 
requirements outlined above and in Electrical Considerations 
on page 2-5.

2. Turn off the transmitter and analog power sources.

3. Run the power cable into the transmitter.

4. Connect –dc to Terminal 8.

5. Connect +dc to Terminal 7.

FIGURE 2-7. 4–20 mA Loop Power Connections
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Connect Pulse Output
Power Source

The pulse output function provides an optically isolated switch-closure 
frequency output signal that is proportional to the flow through the 
flowtube. The signal is typically used in conjunction with an external 
totalizer or control system. The following requirements apply:

The pulse output option requires an external power source. Complete 
the following steps to connect an external power supply.

1. Ensure that the power source and connecting cable meet the 
requirements outlined above.

2. Turn off the transmitter and pulse output power sources.

3. Run the power cable to the transmitter.

4. Connect –dc to terminal 6.

5. Connect +dc to terminal 5.

Refer to Figure 2-8 and Figure 2-9.

FIGURE 2-8. Electromechanical Totalizer/Counter

 

FIGURE 2-9. Electronic Totalizer/Counter without Integral Power Supply

Supply Voltage: 5 to 24 V dc

Load Resistance: 1,000 to 100 k ohms (typical � 5 k)

Pulse Duration: 0.5 to 100 m/sec (adjustable)

Maximum Power: 5.75 watts

Switch Closure: transistor, open collector, PNP
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Connect Auxiliary
Output Control

The auxiliary output control function allows you to externally signal a 
zero flow or reverse flow condition. The following requirements apply:

If you are using auxiliary output control, you need to connect the power 
source and control relay to the transmitter. To connect external power 
for auxiliary output control, complete the following steps:

1. Ensure that the power source and connecting cable meet the 
requirements outlined above.

2. Turn off the transmitter and auxiliary power sources.

3. Run the power cable to the transmitter.

4. Connect –dc to terminal 20.

5. Connect +dc to terminal 16.

FIGURE 2-10. Auxiliary Output Control Power Connections

Supply Voltage: 5 to 24 V dc

Maximum Power: 5.75 watts

Switch Closure: transistor, open collector, PNP
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Connect Positive Zero
Return (PZR) Power Source

The PZR function allows the transmitter output to be forced to a zero 
flow rate signal. While in this state, the transmitter will not react to 
input changes. A zero flow rate signal appears until the PZR signal is 
removed.

PZR is activated by an isolated external switch closure connecting 
transmitter terminals 9 and 10. 

To connect the PZR, complete the following steps.

1. Run the switch cable to the transmitter.

2. Connect switch leads to Terminal 9 and 10.

FIGURE 2-11. Positive Zero Return Connections
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FLOWTUBE
CONNECTIONS

This section covers the steps required to physically install the 
transmitter including wiring and calibration.

Rosemount Flowtubes To connect the transmitter to a Rosemount flowtube, refer to the 
appropriate wiring diagram in Appendix B. The calibration procedure 
listed below is not required for use with Rosemount flowtubes.

Flowtubes of Other
Manufacturers

Before connecting another manufacturer’s flowtube to the Model 8712U 
transmitter, it is necessary to perform the following functions.

1. Turn off the ac power to the flowtube and transmitter. Failure to 
do so could result in electrical shock or damage to the transmitter.

2. Verify that the coil drive cables between the flowtube and the 
transmitter are not connected to any other equipment.

3. Label the coil drive cables and electrode cables for connection to 
the transmitter.

4. Disconnect the wires from the existing transmitter. 

5. Remove the existing transmitter. Mount the new transmitter. See 
Mount the Transmitter on page 2-3.

6. Verify that the flowtube coil is configured for series connection. 
Other manufacturers flowtubes may be wired in either a 
series or parallel circuit. All Rosemount magnetic flowtubes are 
wired in a series circuit.

7. Verify that the flowtube is in good working condition. Use the 
manufacturer’s recommended test procedure for verification of 
flowtube condition. Perform the basic checks:

• Check the coils for shorts or open circuits.

• Check the flowtube liner for wear or damage.

• Check the electrodes for shorts, leaks, or damage.

8. Determine the coil resistance value of the flowtube. Record this 
value for the Universal Auto Trim function.

9. Connect the flowtube to the transmitter in accordance with 
reference wiring diagrams. See Appendix B Wiring Diagrams 
for specific drawings.

10. Connect and verify all connections between the flowtube and the 
transmitter, then apply power to the transmitter.

11. Perform the Universal Auto Trim function as explained 
on page 4-5.

This is a pulsed dc magnetic flowmeter. Do not
connect ac power to the flowtube or to terminals
1 and 2 of the transmitter, or replacement of the
electronics board will be necessary.

See Safety Messages on page 2-1 for complete warning information.
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APPLYING POWER All magnetic flowmeter system connections must be completed before 
power is applied to the system. Check the flowmeter connections 
between flowmeter and flowtube to be sure they are correct. Check the 
connections between the power supply and the system to be sure they 
are correct. Apply power to the transmitter.

SOFTWARE
INSTALLATION

Once the magnetic flowmeter system is installed and communication is 
established, the transmitter should be configured for basic functions to 
complete the installation. You may perform these functions with the 
LOI (Section 3 Local Operator Interface) or HART Communicator 
(Appendix A HART Communicator). Specific instructions regarding 
these functions are provided in Section 4 Device Software 
Functions.

Basic software values must be set to complete installation:

• tube calibration number

• tube size

• units

• analog output range

• in-process calibration (Model 8712U and other manufacturers’ 
flowtubes only)

If your application of the magnetic flowmeter system involves more 
advanced functions such as multidrop or pulse output, additional 
configuration steps may be required to enable full functionality. See 
Section 4 Device Software Functions.

See Safety Messages on page 2-1 for complete warning information.
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Installation Check
and Guide

Use this guide to check new installations of Rosemount magnetic 
flowmeter systems that appear to malfunction.

Before You Begin
Be sure that power to your system is off before beginning these checks.

Transmitter
1. Check that the correct flowtube calibration number entered in the 

software. The calibration number is listed on the flowtube 
nameplate.

2. Check that the correct flowtube line size is entered in the 
software. The line size value is listed on the flowtube nameplate.

3. Check that the analog range of the transmitter matches the 
analog range in the control system.

4. Check that the forced analog output of the transmitter produces 
the correct output at the control system.

Flowtube
1. For horizontal flow installations, ensure that the electrodes 

remain covered by process fluid.

For vertical or inclined installations, ensure that the process 
fluid is flowing up into the flowtube to keep the electrodes covered 
by process fluid.

2. Ensure that the grounding straps on the flowtube are connected 
to grounding rings, lining protectors, or the adjacent pipe flanges. 
Improper grounding will cause erratic operation of the system. 

Wiring
1. The signal wire and coil drive wire must be twisted shielded 

cable. Rosemount Inc. recommends 20 AWG twisted shielded 
cable for the electrodes and 14 AWG twisted shielded cable for 
the coils. 

2. The cable shield must be connected at both ends of the electrode 
and coil drive cables. Connection of the shield at both ends is 
absolutely necessary for proper operation.

3. The signal and coil drive wires must have their own cables.

4. The single conduit that houses both the signal and coil drive 
cables should not contain any other wires.

Process Fluid
1. The process fluid conductivity should be 5 microhms per 

centimeter minimum.

2. The process fluid must be free of air and gasses.
3. The flowtube should be full of process fluid.
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Flowtube Resistance
1. Check the following loops with power off and wires disconnected. 

Record the readings in the open position of the table.

2. Check with the flowtube filled with a process fluid. Use the initial 
reading because the value will increase with time.

If performing these checks and making any necessary adjustments to 
your system does not solve the problem, or for specific instructions on 
making these adjustments, see Table 5-1 on page 5-2 and Table 5-2 on 
page 5-3 or contact your Rosemount service representative.

Loop Terminals Reading Parameters

1 to 2 This coil check should read between
2 and 18 �.

GND to 1 This coil to ground check should be
open on highest range.

1 to 18 This coil to electrode check should be
open on highest range.

1 to 19 This coil to electrode check should be
open on highest range.

Loop Terminals Reading Parameters

17 to 18 This shield to electrode reading
should be 100 k� or greater.

17 to 19 This shield to electrode reading
should be 100 k� or greater.
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3 Local Operator Interface

LOCAL OPERATOR
INTERFACE

The optional Local Operator Interface (LOI) provides an operator 
communications center for the Model 8712C/U/H. By using the LOI, the 
operator can access any transmitter function for changing configuration 
parameter settings, checking totalized values, or other functions. The 
LOI is integral to the transmitter housing.

BASIC FEATURES The basic features of the LOI include display control, totalizer, data 
entry, and transmitter parameters. These features provide control of all 
transmitter functions.

Display Control Keys
The display control keys provide control over the variable displayed on 
the LOI screen. Push FLOW RATE to display the process variable, or 
push TOTALIZE to display the totalized value.

Totalizer Keys
The totalizer keys enable you to start, stop, read, and reset 
the totalizer.

Data Entry Keys
The data entry keys enable you to move the display cursor, 
incrementally increase the value, or enter the selected value.

Transmitter Parameter Keys
The transmitter parameter keys provide direct access to the most 
common transmitter parameters and stepped access to the advanced 
functions of the Model 8712C/U/H through the AUX. FUNCTION key.

FIGURE 3-1. Local Operator Interface Keypad
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TRANSMITTER PARAMETERS
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ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 534 of 1659



Rosemount Model 8712C/U/H Magnetic Flowmeter Transmitters

3-2

Data Entry The LOI keypad does not have numerical keys. Numerical data are 
entered by the following procedure.

1. Access the appropriate function.
2. Use SHIFT to highlight the digit you want to enter or change.

3. Use INCR. to change the highlighted value. For numerical data, 
INCR. toggle through the digits 0–9, decimal point, dash, and 
blank. For alphabetical data, toggle through the letters of the 
alphabet A–Z, digits 0–9, and the symbols &, +, -, *, /, $, @,%, and 
the blank space. (INCR. is also used to toggle through pre-
determined choices that do not require data entry.)

4. Use SHIFT to highlight other digits you want to change and 
change them.

5. Press ENTER.

Selecting Options To select pre-defined software options on the LOI, use the 
following procedure:

1. Access the appropriate option.

2. Use SHIFT or INCR. to toggle between the applicable choices.

3. Press ENTER when the desired choice is displayed in the screen.

LOI EXAMPLES Use the TRANSMITTER PARAMETER keys shown in Figure 3-1 to 
change the parameters, which are set in one of two ways, table values or 
select values.

Table Values: parameters such as units, that are available from a 
predefined list

Select Values: parameters that consist of a user-created number or 
character string, such as calibration number; values are 
entered one character at a time using the data 
entry keys

Table Value Example Setting the TUBE SIZE:

1. Press TUBE SIZE.

2. Press SHIFT or INCR. to increase (incrementally) the tube size to 
the next value.

3. When you reach the desired size, press ENTER.

4. Set the loop to manual if necessary, and press ENTER again.

After a moment, the LCD will display the new tube size and the 
maximum flow rate.

Select Value Example Changing the ANALOG OUTPUT RANGE:

1. Press ANALOG OUTPUT RANGE. 

2. Press SHIFT to position the cursor.

3. Press INCR. to set the number. 

4. Repeat steps 2 and 3 until desired number is displayed.

5. Press ENTER.

After a moment, the LCD will display the new tube size and the 
maximum flow rate.
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TABLE 3-1. LOI Data Entry Keys and Functions

Data Entry Keys Function Performed

Shift • Moves the blinking cursor on the display one character to the right.
• Scrolls through available values

Increment • Increments the character over the cursor by one
• Steps through all the digits, letters, and symbols that are applicable to the present operation
• Scrolls through available values

Enter Stores the displayed value previously selected with the SHIFT and INCR. keys

Display Control Keys Function Performed

Flow Rate Displays the user-selected parameters for flow indication

Totalize Displays the present totalized output of the transmitter, and activates the Totalizer group of keys
The choices, Forward and Reverse totals or Net and Gross totals, are selected in Auxiliary Functions

Totalizer Keys Function Performed

Start/Stop Starts the totalizing display if it is stopped, and stops the display if it is running

Read/Reset Resets the net totalizing display to zero if it is stopped, and halts the display if the display is running

Transmitter Parameters
Keys Function Performed

Tube Calibration Number Identifies the calibration number when using Rosemount flowtubes, or other manufacturers’ flowtubes calibrated at the
Rosemount factory

Tube Size Specifies the flowtube size and identifies the corresponding maximum flow (0.15- through 60-inch line sizes)

Units Specifies the desired units:
Gal/Min Liters/Min
ImpGal/Min CuMeter/Hr
Ft/Sec Meters/Sec
Special (user defined)

Auxiliary Functions Function
Operating Mode
Coil Pulse Mode
Flow rate Display
Totalizer Display
Signal Processing
Special Units
Aux. Output Control
Universal Auto Trim
Coil Current (Model 8712U only)
Transmitter Gain (Model 8712U only)
Flowtube Gain (Model 8712U only)
Low Flow Cutoff
Pulse Width
Analog Output Zero
Analog Output Test
Pulse Output Test
Transmitter Test
4–20 mA Output Trim
Auto Zero
Electronics Trim

Options
Normal or Filter
6 or 30 Hz
Flow–% Span, Flow–Totalize, %Span–Totalize
Forward–Reverse or Net–Gross
On/Off
Input Base Unit-Conversion-Time Base
Reverse Flow/Zero Flow
In-process Flowtube Calibration
75, 125, 500 mA
A, B, or C
50 to 199.99 Percent
0.04 ft/s to 1 ft/s
Pulse Width
4 mA Value
Analog Output Loop Test
Pulse Output Loop Test
Test the Transmitter
Adjust the 4–20 mA Output
Zero Flow Tube for 30 Hz Coil Drive Operation
Transmitter Calibration

Analog Output Range Sets the desired 20 mA point – must set the tube size first

Pulse Output Scaling Sets one pulse to a selectable number of volume units – must set the tube size first

Damping Sets response time (single pole time constant), in seconds, to a step change in flow rate

Transmitter Information Allows you to view and change useful information about the transmitter and flowtube
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DIAGNOSTIC MESSAGES The following error messages may appear on the LOI screen. To correct 
the problem, complete the steps indicated. If the problem persists, 
contact your sales or service representative. A letter “R” representing 
reverse flow and a letter “T” representing totalizer will flash on the LOI 
when activated. 

TABLE 3-2. LOI Error Messages
Symptom Potential Cause Corrective Action

“Empty Pipe” displayed Empty pipe None – message will clear when pipe is full

Wiring error Check that wiring matches appropriate wiring
diagrams – see Appendix B

Electrode failure Perform flowtube tests C and D on page 5-6

Conductivity less than 5 microhms per cm Increase conductivity to ≥ 5 microhms per cm

Damaged or shorted transmitter to flowtube
cables

Replace transmitter to flowtube cables

Coil Drive Open Circuit Displayed Improper wiring Check coil drive wiring and flowtube coils
Perform flowtube test A–Flowtube Coil (see
page 5-6)

Other manufacturer’s flowtube Change coil current to 75 mA

Electronics failure Replace Model 8712C/U/H electronics

Verify the transmitter is not a Model 8712H Replace Model 8712H with Model 8712C/U/H

Flowtube will not Autozero
(“Autozero Failure” can be cleared by
cycling power)

Flow is not set to zero Force flow to zero, re-perform autozero

Unshielded cable in use Change wire to shielded cable

Moisture problems See moisture problems in “Accuracy Section”

LOI is blank Model 8712C/U/H is ranged improperly
4 mA point = 20 mA point

Correct ranging with HART Communicator –
see URV (Upper Range Value) on page 4-6
and LRV (Lower Range Value) on page 4-7

Blown fuse Check fuse and replace with an appropriately
rated fuse, if necessary

LOI failure Replace LOI

Electronics failure Replace electronics – see Replacing the
Electronics Module on page 5-7

LOI is blinking, scrolling, or displaying
scrambled letters

Unit experienced large transient Recycle power – if problem persists replace
electronics

LOI does not respond to key press LOI failure Replace LOI – use the HART Communicator in
the interim

Electronics failure Replace the electronics – see Replacing the
Electronics Module on page 5-7

“Auto-trim Failure” displayed
(Transmitter power must be cycled to clear
error message)

No flow in pipe while performing universal
auto trim

Establish a known flow in tube, and perform
universal auto-trim calibration – see Universal
Auto Trim (Model 8712U Only) on page 4-5

Wiring error or floating electrode shield Check that wiring matches appropriate wiring
diagrams – see Appendix B

Flow rate is changing in pipe while performing
universal auto trim routine

Establish a constant flow in tube, and perform
universal auto-trim calibration – see Universal
Auto Trim (Model 8712U Only) on page 4-5

Flow rate through flowtube is significantly
different than value entered during universal
auto trim routine

Verify flow in tube and perform universal auto-
trim calibration – see Universal Auto Trim
(Model 8712U Only) on page 4-5

Incorrect flowtube calibration number entered
into transmitter for universal auto trim routine

Replace flowtube calibration number with
1000005010000001 – see Calibration
Number on page 4-8

Wrong tube size selected Correct tube size setting – see Line Size on
page 4-7

Flowtube failure Perform flowtube tests C and D on page 5-6
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4 Device Software Functions

INTRODUCTION The Model 8712C/U/H features a full range of software functions for 
configuration of output from the transmitter. Software functions are 
accessed through the LOI (see Section 3 Local Operator Interface), 
a HART Communicator (see Appendix A HART Communicator), or 
a control system. Configuration variables may be changed at any time 
and specific instructions are provided through on-screen instructions.

SAFETY MESSAGES Be sure to observe the following warnings and cautions before carrying 
out any software functions or changing configuration parameters.

Set-up Parameters Page

Process Variables page 4-2

Diagnostics and Service page 4-3

Basic Setup page 4-6

Detailed Setup page 4-9

Review Variables page 4-15

Miscellaneous Functions page 4-16

Multidrop Communications page 4-18

Explosions can cause death or serious injury.

Before connecting the HART Communicator in an explosive atmosphere, make sure
the instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.

Do not make connections to the HART Communicator serial port or NiCad recharger
jack in an explosive atmosphere.

Attempting an electronics trim without a Model 8714 may result in an inaccurate
transmitter, or a “DIGITAL TRIM FAILURE” message may appear. If this message
occurs, no values were changed in the transmitter. Simply power down the Model
8712C/U/H to clear the message. If the trim was completed or no error message
appears, correction requires a Model 8714B or Model 8714C.
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PROCESS VARIABLES The process variables measure flow in several ways that reflect your 
needs and the configuration of your flowmeter. When commissioning a 
flowmeter, review each process variable, its function and output, and 
take corrective action if necessary before using the flowmeter in a 
process application

Flow – The actual configured flow rate in the line. Use the Process 
Variable Units function to select the units for your application.

Percent of Range – The process variable as a percentage of range 
provides a gauge as to where the current flow of the meter is within the 
configured range of the flowmeter. For example, the range may be 
defined as 0 gal/min to 20 gal/min. If the current flow is 10 gal/min, the 
percent of range is 50 percent. 

Analog Output – The analog output variable provides the analog value 
for the flow rate. The analog output refers to the industry standard 
output in the 4–20 mA range. Check the analog output value against 
the actual loop reading given by a milliammeter. If it does not match, a 
4–20 mA trim is required. See page 4-3

Totalizer – Totalizer provides a reading of the total flow of the 
flowmeter since the totalizer was last reset. The totalizer value should 
be zero during commissioning on the bench, and the units should reflect 
the volume units of the flow rate. If the totalizer value is not zero, it 
may need to be reset. 

View Other Variables – Pulse Output provides the actual pulse reading 
from the meter if your meter includes the pulse output option. This 
digital value is always available, even without the pulse output option.

HART Fast Keys 1, 1
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DIAGNOSTICS
AND SERVICE

Analog Output Test The analog output test allows you to drive the transmitter output to a 
desired electrical current output on terminals 7 and 8. This capability 
allows you to check the entire current loop prior to start-up. On the LOI 
the test will end after five minutes if the transmitter is not returned to 
normal operation manually.

Pulse Output Test The pulse output test allows you to drive the frequency output at 
terminals 5 and 6 to a desired value. This capability allows you to check 
auxiliary equipment prior to start-up. On the LOI the test will end after 
five minutes if the transmitter is not returned to normal 
operation manually.

Self Test The transmitter test initiates a series of diagnostic tests that are not 
performed continuously during normal operation. It performs the 
following tests:

• Display Test

• RAM Test

• PROM Test

During the entire test, all outputs are driven to full-scale – 20 mA and 
1,000 Hz. The test requires about ten seconds to complete.

D/A Trim and
(4–20 mA Output Trim)

For maximum accuracy, the analog output should be calibrated and, if 
necessary, trimmed for your system loop. The output trim procedure 
alters the conversion of the digital signal into an analog 
4–20 mA output.

Use the following steps to complete the Output Trim function.

1. Set the loop to manual, if necessary.

2. Connect a precision ammeter to the 4–20 mA loop.

3. Initiate the Output Trim function with the LOI or HART 
Communicator.

4. Enter the 4 mA meter value when prompted to do so.
5. Enter the 20 mA meter value when prompted to do so.

6. Return the loop to automatic control, if necessary.

The 4–20 mA trim is now completed. You may repeat the 4–20 mA trim 
to check the results, or use the analog output test.

HART Fast Keys 1, 1, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 1, 2

LOI Key Aux. Function

HART Fast Keys 1, 2, 4, 1

LOI Key Aux. Function
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Scaled D/A Trim Scaled D/A trim enables you to calibrate the flowmeter analog output 
using a different scale than the standard 4-20 mA output scale. 
Non-scaled D/A trimming (described above), is typically performed 
using an ammeter where calibration values are entered in units of 
milliamperes. Both non-scaled D/A trimming and scaled D/A trimming 
allow you to trim the 4-20mA output to approximately ±5% of the 
nominal 4mA end point and ±3% of the nominal 20mA end point. Scaled 
D/A trimming allows you to trim the flowmeter using a scale that may 
be more convenient based upon your method of measurement. 

For example, it may be more convenient for you to make current 
measurements by direct voltage readings across the loop resistor. If 
your loop resistor is 500 ohms, and you want to calibrate the meter 
using voltage measurements made across this resistor, you could 
rescale (select CHANGE on the 275) your trim points from "4-20mA" to 
"4-20mA x 500 ohm" or "2-10 VDC." Once your scaled trim points have 
been entered as 2 and 10, you can calibrate your flowmeter by entering 
voltage measurements directly from the voltmeter.

Electronics Trim Electronics trim is the function by which the factory calibrates the 
transmitter. This procedure is rarely needed by customers. It is only 
necessary if you suspect the Model 8712C/U/H is no longer accurate. 
A Rosemount Model 8714 Calibration Standard is required to complete 
an electronics trim. Attempting an electronics trim without a Model 
8714 may result in an inaccurate transmitter or an error message. 
Electronics trim must be performed only with the coil drive mode 
set to 6 Hz and with a nominal flowtube calibration number stored in 
the memory.

NOTE
Attempting an electronics trim without a Model 8714 may result in an 
inaccurate transmitter, or a “DIGITAL TRIM FAILURE” message may 
appear. If this message occurs, no values were changed in the 
transmitter. Simply power down the Model 8712C/U/H to clear the 
message. If the trim was completed or no error message appears, 
correction requires a Model 8714B or Model 8714C.

To simulate a nominal flowtube with the Model 8714, you must change 
the following four parameters in the Model 8712C/U/H:

1. Tube Calibration Number—1000015010000000

2. Units—ft/s

3. Analog Output Range—20 mA = 30.00 ft/s

4. Analog Output Zero—4 mA = 0 ft/s

5. Coil Pulse Mode—6 Hz

The instructions for changing these parameters are located in the 
parameter descriptions in this section.

Set the loop to manual, if necessary, before you begin. Complete the 
following steps:

1. Power down the transmitter.

2. Connect the transmitter to a Model 8714 flowtube simulator.

3. Power up the transmitter with the Model 8714 connected and 
read the flow rate. The electronics need about a 30-minute 
warm-up time to stabilize. 

HART Fast Keys 1, 2, 4, 2

LOI Key N/A

HART Fast Keys 1, 2, 4, 3

LOI Key Aux. Function
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4. The flow rate reading after warm-up should be between 29.97 
and 30.03 ft/s.

5. If the reading is within the range, return the transmitter to the 
original configuration parameters. 

6. If the reading is not within this range, initiate an electronics trim 
with the LOI or HART Communicator. The electronics trim takes 
about six minutes to complete. No transmitter adjustments 
are required.

Auto Zero Trim The auto zero trim function initializes the transmitter for use with the 
30 Hz coil drive mode only. Run this function only with the transmitter 
and flowtube installed in the process. The flowtube must be filled with 
process fluid at zero flow. Before running the auto zero function, be sure 
the coil drive mode is set to 30 Hz.

Set the loop to manual if necessary and begin the auto zero procedure. 
The transmitter completes the procedure automatically in about two 
minutes. A symbol appears in the lower right-hand corner of the display 
to indicate that the procedure is running.

Universal Auto Trim
(Model 8712U Only)

The universal auto trim function enables the Model 8712U to calibrate 
flowtubes that were not calibrated at the Rosemount factory. (This 
function is not available for the Model 8712C/H.) The function is 
activated as one step in a procedure known as in-process calibration. If 
your Rosemount flowtube has a 16-digit calibration number, in-process 
calibration is not required. If it does not, or if your flowtube is made by 
another manufacturer, complete the following steps for in-process 
calibration.

1. If the flowtube coil resistance is unknown, perform steps a-c to 
determine the resistance. Otherwise, skip to step 2.
a. Disconnect the flowtube from the transmitter.

b. Determine the resistance of the coil windings. 

c. Reconnect the flowtube wiring.

2. Determine the flow rate of the process fluid in the flowtube.

NOTE
The flow rate in the line can be determined by using another flowtube 
in the line, by counting the revolutions of a centrifugal pump, or by 
performing a bucket test to determine how fast a given volume is filled 
by the process fluid.

3. Complete the universal auto trim function.

When the routine is completed, the flowtube is ready for use.

HART Fast Keys 1, 2, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 2, 4, 5

LOI Key Aux. Function
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BASIC SETUP

Tag Tag is the quickest and shortest way of identifying and distinguishing 
between transmitters. Transmitters can be tagged according to the 
requirements of your application. The tag may be up to eight 
characters long.

Flow Rate Units The flow rate units variable specifies the format in which the flow rate 
will be displayed. Units should be selected to meet your particular 
metering needs.

Options for Flow Rate Units

• Gal/Min
• Liters/Min

• ImpGal/Min

• CuMeter/Hr

• Ft/Sec

• Meters/Sec

• Special (user defined, see page 4-11).

The maximum flow rate information is not updated as the available 
units appear, but only after the data are entered. The maximum flow 
rate on the second line of the display is for informational purposes, and 
cannot be changed directly by the user.

If the transmitter is totalizing, the numerator of the unit of measure is 
used by the transmitter as the volumetric unit for totalization and 
pulse output scaling. For example, if gal/min is selected, the Model 
8712C/U/H totalizes and provides a pulse output in gallons.

URV (Upper Range Value) The upper range value (URV), or analog output range, is preset to 30 
ft/s at the factory. The units that appear will be the same as those 
selected under the units parameter.

The URV (20 mA point) can be set for any forward or reverse flow rate. 
Flow in the forward direction is represented by positive values and flow 
in the reverse direction is represented by negative values. The URV can 
be any value from –30 ft/s to +30 ft/s, as long as it is at least 1 ft/s from 
the lower range value (4 mA point). (See page 4-7.) The URV can also be 
set to a value less than the lower range value, which would cause the 
transmitter analog output to operate in reverse, with the electrical 
current increasing for lower (or more negative) flow rates.

HART Fast Keys 1, 3, 1

LOI Key XMTR INFO

HART Fast Keys 1, 3, 2, 1

LOI Key Units

HART Fast Keys 1, 3, 3

LOI Key Analog Output
Range
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LRV (Lower Range Value) Reset the lower range value (LRV), or analog output zero, to change the 
size of the range (or span) between the URV and LRV. Under normal 
circumstances, the LRV should be set to a value near the minimum 
expected flow rate to maximize resolution. The LRV must be between 
–30 ft/s to 30 ft/s.

NOTE
The LRV can be set to a value greater than the URV, which will cause 
the analog output to operate in reverse. In this mode, the analog output 
will increase with lower (more negative) flow rates.

Example
If the URV is greater than the LRV, the analog output becomes 3.9 mA 
when the flow rate falls below the selected 4 mA point.

The minimum allowable span between the URV and LRV is 1 ft/s. Do 
not set the LRV within 1 ft/s of the 20 mA point. For example, if the 
URV is set to 15.67 ft/s and if the desired URV is greater than the LRV, 
then the highest allowable analog zero setting would be 14.67 ft/s. If the 
desired URV is less than the LRV, then the lowest allowable LRV would 
be 16.67 ft/s.

Line Size The line size (tube size) must be set to match the actual flowtube 
connected to the transmitter. The size must be specified in inches 
according to the available sizes listed below. If a value is entered from a 
control system or HART Communicator that does not match one of 
these figures, the value will be rounded to match the nearest option.

The line size (inches) options are as follows:

NOTE
The second line on the LOI screen, MAX FLOW, is strictly for 
informational purposes. The MAX FLOW value is identified as URV on 
the HART Communicator and most control systems.

HART Fast Keys 1, 3, 4

LOI Key Aux. Function

HART Fast Keys 1, 3, 5

LOI Key Tube Size

0.1, 0.15, 0.25, 0.30, 0.50, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 24, 28, 30, 32, 36, 40, 42, 48, 54, 56, 60, 64, 72, 80
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Calibration Number The tube calibration number is a 16-digit number used to identify 
flowtubes calibrated at the Rosemount factory. The number provides 
detailed calibration information to the Model 8712C/U/H. The 
calibration number is also printed inside the flowtube terminal 
block. To function properly within accuracy specifications, the 
number displayed on the transmitter must match the calibration 
number exactly.

NOTE
Flowtubes from manufacturers other than Rosemount Inc. can also be 
calibrated at the Rosemount factory. Check the tube for Rosemount 
calibration tags to determine if a 16-digit tube calibration number 
exists for your flowtube.

NOTE
Be sure the calibration number reflects a calibration to a Model 8712C. 
If the number reflects calibration to a Model 8712, accuracy of the 
system may be compromised.

If your flowtube is not a Rosemount flowtube and was not calibrated at 
the Rosemount factory, see Universal Auto Trim 
(Model 8712U Only) on page 4-5

If your flowtube is imprinted with an eight-digit number or a k-factor, 
check in the flowtube wiring compartment for the sixteen-digit 
calibration number. If there is no serial number, contact the factory for 
a proper conversion.

Damping Damping allows selection of a response time, in seconds, to a step 
change in flow rate. It is most often used to smooth fluctuations 
in output.

HART Fast Keys 1, 3, 6

LOI Key Tube Cal No.

HART Fast Keys 1, 3, 7

LOI Key Damping
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DETAILED SETUP

Pulse Output Scaling The pulse output scaling equates one transistor switch closure pulse to 
a selectable number of volume units. The volume unit used for scaling 
pulse output is taken from the numerator of the configured flow units. 
For example, if gal/min had been chosen when selecting the flow rate 
unit, the volume unit displayed would be gallons.

NOTE
The pulse output scaling is designed to operate between 0 and 1000 Hz. 
The electronics will not accept a conversion factor that would result in a 
pulse frequency outside that range. The minimum conversion factor 
value is found by dividing the upper range value (in units of volume per 
second) by 1000 Hz.

When selecting pulse output scaling, remember that the maximum 
pulse rate is 1000 Hz. With the 110 percent overrange capability, the 
absolute limit is 1100 Hz. For example, if you want the 
Model 8712C/U/H to pulse every time 0.01 gallons pass through the 
flowtube, and the flow rate is 1000 gal/min, you will exceed the 1000 Hz 
full-scale  limit:

The best choice for this parameter depends upon the required 
resolution, the number of digits in the totalizer, the extent of range 
required, and the maximum counter input frequency. 

NOTE
For totalizing on the LOI, seven digits are available.

HART Fast Keys 1, 4, 3, 2, 1

LOI Key Aux. Function

1000 gal/min
60 sec/min 0.01 gal/pulse×
--------------------------------------------------------------------------- 1666.65 Hz=
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Pulse Width The width, or duration, of the pulse width can be adjusted to match the 
requirements of different counters or controllers 
(see Figure 4-1).

FIGURE 4-1. Pulse Output

Example

If pulse width is set to 100 ms, the maximum output is 5 Hz; for a pulse 
width of 0.5 ms, the maximum output would be 1000 Hz. (At the 
maximum frequency output there is a 50 percent duty cycle.)

To achieve the greatest maximum frequency output, set the pulse width 
to the lowest value that is consistent with the requirements of the pulse 
output power source, pulse driven external totalizer, or other 
peripheral equipment.

Example

The maximum flow rate is 1,000 gpm. Set the pulse output scaling such 
that the transmitter outputs 1000 Hz at 1,000 gpm.

HART Fast Keys 1, 4, 3, 2, 2

LOI Key Aux. Function

Pulse
Width

Period

OPEN

CLOSED

PULSE WIDTH MINIMUM PERIOD
(50% duty cycle) MAXIMUM FREQUENCY

100 ms 200 ms

0.5 ms 1.0 ms

1 Cycle
200 ms
-------------------- 5 Hz=

1 Cycle
1.0 ms
-------------------- 1000 Hz=

Pulse Scaling Flow Rate (gpm)
(60 s/min)(Frequency)
------------------------------------------------------=

1,000 gpm
(60 s/min)(1000 Hz)
-------------------------------------------------=

Pulse Scaling 0.0167 gal/pulse=

1 Pulse 0.0167 gallon=
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Example

The external counter is ranged for 350 gpm and pulse is set for one 
gallon. Assuming the pulse width is 0.5 ms, the maximum frequency 
output is 5.833 Hz.

Example

The upper range value (20 mA) 3000 gpm. To obtain the highest 
resolution of the pulse output, 1000 Hz is scaled to the full scale 
analog reading.

Special Units The Model 8712C/U/H provides a selection of standard units 
configurations that meet the needs of most applications (see Flow Rate 
Units on page 4-6). If your application has special needs and the 
standard configurations do not apply, the Model 8712C/U/H provides 
the flexibility to configure the transmitter in a custom-designed units 
format using the special units variable.

NOTE
Line size must be selected prior to configuration of special units. If 
special units are configured before line size is selected, the 
communication interface may not display the correct flow rate.

User-Defined Volume Unit Special volume units enables you to display the volume unit format to 
which you have converted the base volume units. For example, if the 
special units are abc/min, the special volume variable is abc. The 
volume units variable is also used in totalizing the special units flow.

Base Volume Unit Base volume unit is the unit from which the conversion is being made. 
Set this variable to the appropriate option.

Frequency Flow Rate (gpm)
(60 s/min)(Pulse Scaling gal/pulse)
--------------------------------------------------------------------------------------=

350 gpm
(60 s/min)(1 gal/pulse)
-------------------------------------------------------=

5.833 Hz=

Pulse Scaling Flow Rate (gpm)
(60 s/min)(Frequency)
------------------------------------------------------=

3000 gpm
(60 s/min)(1000Hz)
-----------------------------------------------=

0.05 gal/pulse=

1 Pulse 0.05 gallon=

HART Fast Keys 1, 3, 2, 2

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 1

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 2

LOI Key Aux. Function

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 548 of 1659



Model 8712C/U/H Magnetic Flowmeter Transmitters

4-12

Conversion Number The special units conversion number is used to convert base units to 
special units. For a straight conversion of volume units from one to 
another, the conversion number is the number of base units in the new 
unit. For example, if you are converting from gallons to barrels and 
there are 31 gallons in a barrel, the conversion factor is 31.

Base Time Unit Base time unit provides the time unit from which to calculate the 
special units. For example, if your special units is a volume per minute, 
select minutes.

User-Defined Flow Unit User-defined flow unit is a format variable that provides a record of the 
units to which you are converting. The HART Communicator and 
Model 8712C/U/H will display a special units designator as the units 
format for your primary variable. The actual special units setting you 
define will not appear. Four characters are available to store the new 
units designation.

Example

To display flow in barrels per hour, and one barrel of beer is equal to 
31.0 gallons, the procedure would be:

Set the Volume Unit to BARL.
Set the Base Volume Unit to Gallons.
Set the Input Conversion Number to 31.
Set the Time Base to Hour.
Set the Rate Unit to BR/H.

Auxiliary Output The auxiliary output contacts (terminals 16 and 20) are software- 
selectable to indicate a reverse flow or zero flow condition. The two 
terminals are actually a transistor switch closure which must be 
externally powered.

Reverse Flow Enable
Reverse flow enable activates the switch closure with a reverse flow. A 
forward flow is defined by the proper wiring polarity and the flow 
direction arrow on the flowtube. This also enables the totalizer to count 
in the reverse direction.

Zero Flow
Zero flow activates the switch closure whenever the flow rate drops 
below the low flow cutoff or there is a reverse flow condition.

Totalizer Totalizer tallies the total amount of liquid or gas that has passed 
through the flowmeter since the totalizer was last reset and enables you 
to change the settings of the totalizer.

HART Fast Keys 1, 3, 2, 2, 3

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 4

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 5

LOI Key Aux. Function

HART Fast Keys 1, 4, 3, 3

LOI Key Aux. Function

HART Fast Keys 1, 1, 4

LOI Key Totalizer
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Measure Gross Total Measure gross total provides the output reading of the totalizer. This 
value is the amount of liquid or gas that has passed through the 
flowmeter since the totalizer was last reset

Start Totalizer Start totalizer starts the totalizer counting from its current value.

Stop Totalizer Stop totalizer interrupts the totalizer count until it is restarted again. 
This feature is often used during pipe cleaning or other maintenance 
operations.

Reset Totalizer Reset totalizer stops the totalizer and returns the totalizer value to zero.

NOTE
The totalizer value is saved in the EEPROM memory of the electronics 
every three minutes if the temperature is less than 131 °F (55 °C) or 
every six minutes if the temperature is greater than 131 °F (55 °C). 
Should power to the transmitter be interrupted, the totalizer value will 
start at the last saved value when power is re-applied.

Low Flow Cutoff Low flow cutoff allows you to specify the flow rate, between 0.04 and 1.0 
feet per second, below which the outputs are driven to zero flow. The 
units format for low flow cutoff cannot be changed. It is always 
displayed as feet per second regardless of the format selected. The low 
flow cutoff value applies to both forward and reverse flows. 

Coil Drive Frequency Coil drive frequency allows pulse-rate selection of the flowtube coils.

6 Hz
The standard coil pulse mode is 6 Hz, which is sufficient for nearly all 
applications. 

30 Hz
If the process fluid causes a noisy or unstable output, increase the coil 
pulse mode to 30 Hz. If the 30 Hz mode is selected, perform the auto 
zero function as described on page 4-5.

HART Fast Keys 1, 1, 4, 1

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 4

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 5

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 6

LOI Key Totalizer

HART Fast Keys 1, 4, 4, 1

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 3

LOI Key Aux. Function
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Control Status The operating mode allows the user to choose the mode of operation 
based on output stability.

Normal Mode
The normal mode uses 6 Hz coil drive mode and does not use the signal 
processing. Normal mode is usually sufficient and should be used 
whenever possible.

Filter Mode
The filter mode should be used only when the signal is noisy and gives 
an unstable output. Filter mode automatically uses 30 Hz coil drive 
mode and activates signal processing at the factory set default values.

When using filter mode, perform an auto zero, described on page 4-5 
Either of the parameters, coil drive mode, or signal processing, may still 
be changed individually.

Turning signal processing off or changing the coil pulse mode to 6 Hz 
will automatically change the operating mode from filter mode to 
normal mode.

Signal Processing Control On/Off
When ON is selected, the Model 8712C/U/H output is derived using a 
running average of the individual flow inputs. Signal processing is a 
software algorithm that examines the quality of the electrode signal 
against user-specified tolerances. This average is updated at the rate of 
12 samples per second regardless of the selected coil drive mode. The 
three parameters that make up signal processing (number of samples, 
maximum percent limit, and time limit) are described below.

Number of Samples 0 to 125 Samples
The number of samples function sets the number of previous inputs 
used to calculate the average value. Because the output stage of the 
Model 8712C/U/H circuit is updated twelve times each second, 
regardless of 6 or 30 Hz coil drive mode, the factory preset value of 90 
samples equates to 7.5 seconds. 

For example, if you select a sample number of 120, the response time of 
the system will be 10 seconds (120 samples / 12 samples per second). A 
suggested nominal number of 90 samples is a good starting point for 
most applicable process fluids.

HART Fast Keys 1, 4, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 4, 4, 5

LOI Key Aux. Function
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Maximum Percent Limit 0 to 100 Percent
The maximum percent limit is a tolerance band set up on either side of 
the running average. The percentage value refers to deviation from the 
running average. For example, if the running average is 100 gal/min, 
and a 2 percent maximum limit is selected, then the acceptable range is 
from 98 to 102 gal/min.

Values within the limit are accepted while values outside the limit are 
analyzed to determine if they are a noise spike or an actual flow change. 

Time Limit 0 to 256 Seconds
The time limit parameter forces the output and running average 
values to the new value of an actual flow rate change that is outside 
the percent limit boundaries. It thereby limits response time to flow 
changes to the time limit value rather than the length of the running 
average.

For example, if the number of samples selected is 120, then the 
response time of the system is 10 seconds. In some cases this may be 
unacceptable. By setting the time limit, you can force the Model 
8712C/U/H to clear the value of the running average and re-establish 
the output and average at the new flow rate once the time limit has 
elapsed. This parameter limits the response time added to the loop. A 
suggested time limit value of two seconds is a good starting point for 
most applicable process fluids. The selected signal processing 
configuration may be turned ON or OFF to suit your needs.

REVIEW VARIABLES The Model 8712C/U/H includes a capability that enables you to review 
the configuration variable settings.

Review The flowmeter configuration parameters set at the factory should be 
reviewed to ensure accuracy and compatibility with your particular 
application of the flowmeter. 

NOTE
If you are using the LOI to review variables, each variable must be 
accessed as if you were going to change its setting. The value displayed 
on the LOI screen is the configured value of the variable.

HART Fast Keys 1, 4, 4, 6

LOI Key Aux. Function

HART Fast Keys 1, 4, 4, 7

LOI Key Aux. Function

HART Fast Keys 1, 5
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MISCELLANEOUS
FUNCTIONS

The miscellaneous functions listed below are used in flowtube 
calibration and other procedures. The transmitter gain, flowtube gain, 
and coil current functions can be accessed only with the Model 8712U 
transmitter.

Coil Current
(Model 8712U Only)

Based on the flowtube resistance and inductance, the coil current is 
automatically set when a universal auto trim is performed.

Transmitter Gain
(Model 8712U Only)

The transmitter gain settings A, B, and C correspond to 100 percent, 50 
percent, and 25 percent of the flow input signal respectively. A coarse 
transmitter output adjustment, the transmitter gain is self-calculated 
by the Model 8712U during the universal auto trim procedure.

Flowtube Gain
(Model 8712U Only)

The flowtube gain setting represents a fine adjustment for setting the 
output of the Model 8712U Transmitter. As a percentage of flow, the 
flowtube gain is self-calculated by the Model 8712U during the 
universal auto trim routine.

Message The message variable provides an even longer user-defined variable for 
identification and other purposes. It provides 32 characters of 
information and is stored with the other configuration data.

Date Date is a user-defined variable that provides a place to save the date of 
the last revision of configuration information.

Flowtube Tag Flowtube tag is the quickest and shortest way of identifying and 
distinguishing between transmitters. Transmitters can be tagged 
according to the requirements of your application. The tag may be up to 
eight characters long.

Flowtube Serial Number The flowtube serial number is stored in the transmitter configuration 
for future reference. The number provides easy identification if the 
flowtube needs servicing or for other purposes.

HART Fast Keys 1, 4, 1, 7

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 8

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 9

LOI Key Aux. Function

HART Fast Keys 1, 4, 5, 4

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 5

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 8

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 7

LOI Key XMTR INFO
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Device Software Functions

Liner Material Liner Material enables you to select the liner material for the attached 
flowtube. This variable only needs to be changed if you have replaced 
your flowtube.

Liner Materials

• Teflon® (PTFE)

• Tefzel® (ETFE)

• Polyurethane

• Natural Rubber

• Neoprene

• Ryton®

• Other

Electrode Type Electrode Type enables you to select the electrode type for your 
magnetic transmitter system. This variable only needs to be changed if 
you have replaced electrodes in the hardware.

Electrode Types

• Standard

• Ultrasonic

• Std & Ground

• Bullet

• Other

Electrode Material Electrode Material enables you to select the electrode material for your 
magnetic transmitter system. This variable only needs to be changed if 
you have replaced electrodes in the hardware.

Electrode Materials

• 316L SST
• Hastelloy® C-276

• Tantalum

• Plat–10% Ir

• Titanium

• Ryton

• Alloy 20

• Other

HART Fast Keys N/A

LOI Key XMTR INFO

HART Fast Keys N/A

LOI Key XMTR INFO

HART Fast Keys N/A

LOI Key XMTR INFO
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MULTIDROP
COMMUNICATIONS

Multidrop configuration refers to the connection of several transmitters 
to a single communications transmission line. Communication between 
the HART Communicator and the transmitters takes place digitally 
with the analog output of the transmitters deactivated. Using the 
HART communications protocol, up to 15 transmitters can be connected 
on a single twisted pair of wires or over phone lines.

The use of a multidrop installation requires consideration of the update 
rate necessary from each transmitter, the combination of transmitter 
models, and the length of the transmission line. Multidrop installations 
are not recommended where intrinsic safety is a requirement. 
Communication with the transmitters can be accomplished with 
commercially available Bell 202 modems and a host implementing 
the HART protocol. Each transmitter is identified by a unique address 
(1-15) and responds to the commands defined in the HART 
communication protocol.

Figure 4-2 shows a typical multidrop network. This figure is not an 
installation diagram. Contact Rosemount product support with specific 
requirements for multidrop applications.

The HART Communicator can test, configure, and format a 
Model 8712C/U/H multidrop installation the same way as it can 
a Model 8712C/U/H in a standard point-to-point installation.

FIGURE 4-2. Typical Multidrop Network

RS-232-C
Bell 202
Modem

4–20 mA
Power
Supply

30
51

-0
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5 Troubleshooting

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

TROUBLESHOOTING
GUIDELINES

Problems in the magnetic flowmeter system are usually indicated by 
incorrect output readings from the system, error messages, or failed 
tests. Consider all sources in identifying a problem in your system.

If there are problems with a new magmeter installation, see 
Installation Check and Guide on page 2-16 for a quick guide to solve 
the most common installation problems.

If an existing system is experiencing problems, use the following 
procedures or call your service representative.

1. Consider symptoms for basic troubleshooting in 
Table 5-1 on page 5-2.

2. Consider symptoms for advanced troubleshooting in Table 5-2 on 
page 5-3.

3. Run the software tests, page 5-5.

4. Perform the flowtube tests to see if flowtube must be removed 
from the process line.

5. Process-generated noise can create unwanted signal instability. 
Consult Process Noise on page 5-7.

6. Verify the wire shielding between flowtube and transmitter.

7. If the problem persists, contact your sales or service 
representative.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may result in death
or serious injury. Do not perform any servicing other than that contained in the
operating instructions, unless qualified.

Mishandling products exposed to a hazardous substance may result in death or
serious injury. If the product being returned was exposed to a hazardous substance
as defined by OSHA, a copy of the required Material Safety Data Sheet (MSDS) for
each hazardous substance identified must be included with the returned goods.
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BASIC TRANSMITTER
TROUBLESHOOTING
TABLE 5-1. Basic Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action

Output at 0 mA No power to transmitter Check power source and connections to the transmitter

Blown fuse Check the fuse and replace with an appropriately rated fuse, if necessary

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Bad transformer Replace transformer

Analog output improperly
configured

Check the analog power jumper – see Hardware Jumpers/Switches on
page 2-4 for proper settings

Output at 4 mA Open coil drive circuit Check coil drive circuit connections at the flowtube and at the transmitter

Transmitter in multidrop mode Configure Poll Address to 0 to take transmitter out of multidrop mode

Low Flow Cutoff set too high Configure Low Flow Cutoff to a lower setting or increase flow to a value
above the low flow cutoff

PZR Activated Open PZR switch at terminals 9 and 10 to deactivate the PZR

Flow is in reverse direction Enable Reverse Flow function

Shorted coil Coil check – perform flowtube Test A and B on Table 5-3 on page 5-6

Empty pipe Fill pipe

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Output at 21.6 mA Transmitter not ranged properly Reset the transmitter range values – see Analog Output Zero(LRV) and
URV (Upper Range Value) on page 4-6;
Check tube size setting in transmitter and make sure it matches your
actual tube size – see Line Size on page 4-7.

Output at alarm level Electronics failure Cycle power by removing and installing the power fuse. If alarm is still
present, replace the electronics boards. See Replacing the
Electronics Module on page 5-7.

Pulse output at zero, regardless
of flow

Wiring error Check pulse output wiring at terminals 5 and 6. Refer to wiring diagram
for your flowtube and pulse output.

PZR activated Open PZR switch at terminals 9 and 10 to deactivate the PZR.

No power to transmitter Check pulse output wiring at terminals 5 and 6. Refer to wiring diagram
for your flowtube and pulse output.

Reverse flow Enable Reverse Flow function

Pulse width too wide Reset pulse width – see Pulse Width on page 4-10

Pulse width too narrow Reset pulse width – see Pulse Width on page 4-10

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7.

Communication problems with
the HART Communicator

4–20 mA output configuration Check analog power jumper (internal/external). The HART
Communicator requires a 4–20 mA output to function.

Communication interface wiring
problems

Incorrect load resistance (250 � minimum);
Check appropriate wiring diagram

Low batteries in the HART
Communicator

Replace the batteries in the HART Communicator – see the
communicator manual for instructions.

Old revision of software in the
HART Communicator

Consult your local sales office about updating to the latest revision
of software.

Error Messages on LOI or HART
Communicator

Many possible causes depending
upon the message

See the Error Messages Table for the LOI or HART Communicator
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Troubleshooting

ADVANCEDTRANSMITTER
TROUBLESHOOTING
TABLE 5-2. Advanced Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action

Does not appear to be within
rated accuracy

Transmitter, control system, or other
receiving device not configured properly

Check all configuration variables for the transmitter, flowtube,
communicator, and/or control system – see Review on page 4-15

Check these other transmitter settings:
• Flowtube calibration number
• Units
• Line size

Perform a loop test to check the integrity if the circuit – see Analog
Output Test on page 5-5

Electrode Coating Use replaceable electrodes in Model 8705;
Downsize flowtube to increase flow rate above 3 ft/s;
Periodically clean flowtube

Air in line Move the flowtube to another location in the process line to ensure
that it is full under all conditions.

Moisture problem Perform the flowtube Tests A, B, C, and D on Table 5-3 on page 5-6.

Improper wiring If electrode shield and signal wires are switched, flow indication will
be about half of what is expected. Check wiring diagrams for your
application.

Flow rate is below 1 ft/s
(specification issue)

See accuracy specification for specific transmitter and flowtube

Auto zero was not performed when the
coil drive frequency was changed from 6
Hz to 30 Hz

Perform the auto zero function – see Auto Zero Trim on page 4-5

Flowtube failure–Shorted electrode Perform the flowtube Tests C and D on Table 5-3 on page 5-6.

Flowtube failure–Shorted or open coil Perform the flowtube Tests A and B on Table 5-3 on page 5-6.

Transmitter failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Noisy Process Chemical additives upstream of
magnetic flowmeter

Complete the Noisy Process Basic procedure (page 5-7).
Move injection point downstream of magnetic flowmeter, or move
magnetic flowmeter.

Sludge flows–Mining/Coal/
Sand/Slurries (other slurries with
hard particles)

Decrease flow rate below 10 ft/s

Styrofoam or other insulating particles
in process

Complete the Noisy Process Basic procedure (page 5-7);
Consult factory

Electrode coating Use replaceable electrodes in Model 8705.
Use a smaller flowtube to increase flow rate above 3 ft/s.
Periodically clean flowtube.

Air in line Move the flowtube to another location in the process line to ensure
that it is full under all conditions.

Low conductivity fluids (below 10
micromhos/cm)

Trim electrode and coil wires – see Conduit Cables on page 2-7

Advanced Troubleshooting continued on next page
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Meter output is unstable Medium to low conductivity fluids (10–25
micromhos/cm) combined with cable
vibration or 60 Hz interference

Eliminate cable vibration:
• Integral mount
• Move cable to lower vibration run
• Tie down cable mechanically
• Trim electrode and coil wires

See Conduit Cables on page 2-7
• Route cable line away from other equipment

powered by 60 Hz

Electrode incompatibility Check the Technical Data Sheet, Magnetic Flowmeter Material
Selection Guide (document number 00816-0100-3033), for
chemical compatibility with electrode material.

Improper grounding Check ground wiring – see Mount the Transmitter on page 2-3 for
wiring and grounding procedures

High local magnetic or electric fields Move magnetic flowmeter (20–25 ft away is usually acceptable)

Control loop improperly tuned Check control loop tuning

Sticky valve (look for periodic oscillation
of meter output)

Correct valve sticking

Flowtube failure Perform the flowtube Tests A, B, C, and D on Table 5-3 on page 5-6.

Analog output loop problem Check that the 4 to 20 mA loop matches the digital value. Perform
analog output test.

TABLE 5-2. Advanced Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action
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Troubleshooting

SOFTWARE TESTING

Analog Output Test
The analog output test allows you to drive the transmitter output to a 
desired electrical current output on terminals 7 and 8. This capability 
allows you to check the entire current loop prior to start-up. On the LOI 
the test will quit after five minutes if the transmitter is not manual 
returned to normal operation.

Pulse Output Test
The pulse output test allows you to drive the frequency output at 
terminals 5 and 6 to a desired value. This capability allows you to check 
auxiliary equipment prior to start-up. On the LOI the test will quit 
after five minutes if the transmitter is not manually returned to 
normal operation.

Transmitter Test
The transmitter test initiates a series of diagnostic tests that are not 
performed continuously during normal operation. It performs the 
following tests:

• Display Test

• RAM Test

• PROM Test

During the entire test, all outputs are driven to full-scale, 20 mA and 
1,000 Hz. The test requires about ten seconds to complete. 

FLOWTUBE
TROUBLESHOOTING

The Model 8712C/U/H, Model 8732C, or Model 8742C Magnetic 
Flowmeter Transmitters perform self diagnostics on the entire 
magnetic flowmeter system: the transmitter, the flowtube, and the 
interconnecting wiring. While most of the diagnostics are related to the 
transmitter microprocessor, some tests diagnose specific 
flowtube problems.

If a problem with the flowtube is identified, the following chart (Table 
5-3 on page 5-6) can assist in troubleshooting the flowtube. 

NOTE
Before performing any of the flowtube tests, cut off power and 
disconnect all connections inside the flowtube junction box. 

Take all readings from inside the junction box with a multimeter. 
Readings taken at the transmitter terminals may provide incorrect or 
inconclusive information and should be avoided. A flowtube circuit 
diagram is provided in Figure 5-1 on page 5-7.

HART Fast Keys 1, 4, 4, 3

LOI Key Aux. Function

HART Fast Keys 1, 4, 3, 3, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 1, 1, 2

LOI Key Aux. Function
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TABLE 5-3. Flowtube
Troubleshooting

Test A–Flowtube Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1 and 2 from the transmitter.

➤ Measure the resistance across wires 1
and 2 going to the flowtube, using the
lowest ohms scale. The reading should
be between 2 and 18 �.

➤ A reading outside this range indicates
that the coils or cables may be open
or shorted.

Test B– Coil Shield to Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1, 2, and ground from the transmitter.

➤ Measure the resistance from the coil
shield (ground) to wires 1 and 2 using
the highest scale. Both readings should
be overrange.

➤ Any reading on the scale indicates that
the coils are shorted to the housing.

Test C– Electrode Shield to Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
17, 18, and 19 from the transmitter. Test
with process in the flowtube (either flow
or no flow).

➤ Measure the resistance from wire 17 to
18 and 17 to 19. This reading will
change as you hold the leads on the
wires, so use the initial reading.
These readings should both be between
1 k� and 3 M� and close to each other.

➤ A reading near 68k� or 0� indicates a
possible shorted electrode. A stable
reading indicates a shorted electrode.
A high reading indicates a possible
coated electrode, non-conductive
process, or electrode not in contact
with process.

Test D– Positive to Negative Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
18, and 19 from the transmitter. Test with
process in the flowtube (either flow or
no flow).

➤ Measure the resistance between wires
18 and 19. This reading should be in the
range between 100 k� and 2M�.

➤ An overrange reading indicates a coated
electrode, non-conductive process,
or electrode not in contact with the
process.
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Troubleshooting

FIGURE 5-1.
Flowtube Circuit Diagram

Process Noise In some circumstances, process conditions such as slurries or fluids 
with high solid contents can cause the meter output to be unstable. The 
basic procedure for addressing a noisy process situation is outlined 
below. Complete them in order. When the output attains the desired 
stability, no further steps are required.

Noisy Conditions Basic Procedure
1. Change coil drive to 30 Hz and perform the Auto Zero function 

(see page 4-5) on the transmitter.

2. Increase the analog damping to 5 seconds.

3. Activate digital signal processing.

4. Consult Rosemount Sales Representative about using a High-
Signal Magnetic Flowmeter System.

REPLACEMENT
PROCEDURES

This section includes instructions for replacing the electronics board. If 
the electronics board in the transmitter ever fails, modular construction 
makes it easy to remove and replace.

Replacing the
Electronics Module
Removing the Electronics Removal of the electronics board consists of loosening several screws 

and disconnecting several connectors. Refer to Figure 5-2 and 
Figure 5-3 for location of these screws and connectors.

1. Remove power from the transmitter by removing fuse or by 
another technique.

2. Loosen and remove the four captive screws on the sides of the 
board as shown in Figure 5-2.

3. Pull the board out of the housing about two inches to access the 
connectors on the component side of the circuit board.

4. Disconnect the cables at the Power Connector and both Terminal 
Block Connectors. See Figure 5-2 for the exact locations.

87
12

-0
00

7E
04

A

68.1k� (not applicable for flowtubes
with N0 hazardous certification
approval option code)

Flowtube Housing

68.1k�

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 562 of 1659



Model 8712C/U/H Magnetic Flowmeter Transmitters

5-8

5. Disconnect the cable at the LOI Connector as shown in 
Figure 5-2.

The power supply transformer may be left in the unit unless it is 
suspected to be faulty.

FIGURE 5-2. Model 8712C/U Captive Screws and Connectors

FIGURE 5-3. Model 8712C/U Electronics Board Connection Ports
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Installing the Electronics 1. Make sure that the large power supply transformer in the upper left 
hand corner is present. Transmitters operating by dc power do not 
have a transformer.

2. Holding the board component side down, connect the Power 
Connector and the Terminal Block Connectors.

3. Connect the LOI Connector.

4. Place the board in the housing, aligning the holes with the four 
standoffs. Insert and tighten the captive screws.

5. Make sure that the fuse is sized properly with the power 
supply transformer.

6. Restore power to the unit and reconfigure the electronics.

NOTE
Transformers are replaced with a wiring assembly for dc powered 
units (10-30 V dc).

Replacing the LOI
Electronics
Remove the LOI
Electronics Assembly

Tools for this installation

• One large Phillips head screwdriver

• One small Phillips head screwdriver

• One small flat head screwdriver

Complete the following steps to remove the LOI electronics assembly.

1. Disconnect power from the transmitter.

2. Loosen the housing cover screw and open the housing door.

3. Loosen the electronics board mounting screws and 
remove the board.

4. Unsnap the LOI connector and disconnect it from the 
LOI electronics.

5. Unsnap the LOI keypad connector and disconnect it from 
the LOI electronics.

Input Power Fuse Size

10–30 V dc
115 V ac
230 V ac

3 A
1 A
½ A
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Install the LOI
Electronics Assembly

Complete the following steps to install a new LOI electronics assembly.

1. Disconnect power from the transmitter.

2. Connect the LOI keypad connector to the LOI electronics 
assembly and snap it into place.

3. Connect the LOI connector to the LOI electronics and 
snap it into place.

4. Position the LOI electronics assembly so that the LOI display is 
shown clearly through the LOI window in the housing cover.

5. Tighten the six LOI holding screws until they are snug.

6. Close the transmitter housing cover and tighten the cover screw.

RETURN OF MATERIALS To expedite the return process outside the United States, contact the 
nearest Fisher-Rosemount representative.

The North American Response Center (1-800-654-7768) will assist you 
with any needed information or materials and is available for users 
within the United States and Canada, 24 hours a day.

The center will ask for product model and serial numbers, and will 
provide a Return Material Authorization (RMA) number. The center 
will also ask for the name of the process material the product was last 
exposed to. Mishandling products exposed to a hazardous substance 
may result in death or serious injury. A copy of the Material Safety 
Data Sheet may be required, depending on the nature of the hazardous 
substance as defined by OSHA.

The North American Response Center will provide the additional 
information and procedures necessary to return goods exposed to 
hazardous substances.

See Safety Messages on page 5-1 for complete warning information.
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6 Specifications

SPECIFICATIONS

Functional Specifications Flowtube Compatibility
Model 8712C is compatible with all Rosemount flowtubes – Model 8705, 
Model 8707, and Model 8711. The Model 8712U is also compatible with 
AC and DC powered flowtubes of other manufacturers. The Model 
8712H is only compatible with Model 8707 high-signal flowtube.

Flowtube Coil Resistance

Flow Rate Range
Capable of processing signals from fluids that are traveling between 
0.04 and 30 ft/s (0.01 to 10 m/s) for both forward and reverse flow in all 
flowtube sizes; full scale continuously adjustable between –30 and 30 
ft/s (–10 to 10 m/s)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8712C/U; process liquid must have 
a conductivity of 50 microsiemens/cm (50 micromhos/cm) for the Model 
8712H (excludes the effect of interconnecting cable length in remote 
mount transmitter installations)

Power Supply

Installation Coordination
Installation (overvoltage) Category II

Power Consumption

Ambient Temperature Limits

Operating

Model 8712C: 25 � maximum

Model 8712U: 350 � maximum

Model 8712H: 10 � maximum

Model 8712C/U: 115 or 230 V ac ±10%,
50–60 Hz or 10–30 V dc

Model 8712H: 115 V ac ±10%,
50–60 Hz

Model 8712C/U: 20 watts maximum

Model 8712H: 300 watts maximum

Model 8712C/U: –20 to 140 °F (–29 to 60 °C) 
with local operator interface

–30 to 150 °F (–34 to 66 °C) 
without local operator interface

Model 8712H: –20 to 130 °F (–29 to 54 °C) with 
or without local operator interface
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Storage
–22 to 176 °F (–30 to 80 °C)

Humidity Limits
0–100% RH at 120 °F (49 °C), decreases linearly to 10% RH at 
130 °F (54 °C)

Enclosure Ratings
NEMA 4X, CSA Enclosure Type 4X

Output Signals

Analog Output Adjustment
4–20 mA, jumper-selectable as internally or externally powered 5 to 
24 V dc; 0 to 1000 Ω load

Engineering units – lower and upper range values 
are user-selectable

Output automatically scaled to provide 4 mA at lower range value 
and 20 mA at upper range value; full scale continuously adjustable 
between -30 and 30 ft/s (-10 to 10 m/sec), 1 ft/s (0.3 m/s) 
minimum span

HART communications, digital flow signal, superimposed on 4–20 
mA signal, available for control system interface; 250 Ω required for 
HART communications

Scalable Frequency Adjustment
0-1000 Hz, externally powered at 5 to 24 V dc, translator switch 
closure up to 5.75 w; pulse value can be set to equal desired volume 
in selected engineering units; pulse width adjustable from 0.5 to 100 
m/s. 

Local operator interface automatically calculates and displays 
maximum allowable output frequency.

Auxiliary Output Function
Externally powered at 5 to 24 V dc, transistor switch closure up to 3 
W to indicate either:

Reverse Flow: Activates switch closure output when reverse flow is 
detected; reverse flow rate is displayed

Zero Flow: Activates switch closure output when flow goes to 0 ft/s

Positive Zero Return
Forces outputs of the transmitter to the zero flow rate signal level; 
activated by applying a contact closure

Software Lockout
Security lockout jumper on the electronics board can be set to 
deactivate all LOI and HART-based communicator functions to protect 
configuration variables from unwanted or accidental change

Output Testing

Analog Output Test
Transmitter may be commanded to supply a specified current 
between 3.75 and 23.25 mA
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Pulse Output Test
Transmitter may be commanded to supply a specified frequency 
between 1 and 1000 Hz

Turn-on Time
30 minutes to rated accuracy from power up,
5 seconds from power interruption

Start-up Time
0.2 seconds from zero flow

Low Flow Cutoff
Adjustable between 0.04 and 1 ft/s (0.01 and 0.3 m/s); below selected 
value, output is driven to the zero flow rate signal level

Overrange Capability
Signal output will remain linear until 110% of upper range value or 33 
ft/s; signal output will remain constant above these values; out of range 
message displayed on LOI and the HART Communicator

Damping
Adjustable between 0.2 and 256 seconds

Flowtube Compensation
Rosemount flowtubes are flow-calibrated and assigned a calibration 
factor at the factory. The calibration factor is entered into the 
transmitter, enabling interchangeability of flowtubes without 
calculations or a compromise in accuracy.
Model 8712U transmitters and other manufacturer’s flowtubes can be 
calibrated at known process conditions or at the Rosemount 
NIST-Traceable Flow Facility. Transmitters calibrated on site require a 
two-step procedure to match the known flow rate.

Hazardous Locations Certifications
N0 Factory Mutual (FM) Approval Non-incendive, non-flammable 

fluid service for Class I, Division 2 Groups A, B, C, and D; 
Dust-ignition proof for Class II/III, Division 1 Groups E, F, and G 
hazardous locations. T5 temperature level
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations

N5 Factory Mutual (FM) Approval Non-incendive, flammable fluid 
service for Class I, Division 2 Groups A, B, C, and D; Dust-ignition 
proof for Class II/III, Division 1 Groups E, F, and G hazardous 
locations. T5 temperature level

CE CE Marking

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8712C/U with Model 8705 Flowtube
System accuracy is ±0.5% of rate from 1 to 30 ft/s (0.3 to 10 m/s); 
between 0.04 and 1.0 ft/s (0.01 and 0.3 m/s), the system has an 
accuracy of ±0.005 ft/s; analog output has the same accuracy as 
frequency output plus an additional 0.01% of span
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Model 8712H with Model 8707 Flowtube
System accuracy is ±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); 
between 0.04 and 3.0 ft/s (0.01 and 0.3 m/s), the system has an 
accuracy of ±0.005 ft/s; analog output has the same accuracy as 
frequency output plus an additional 0.1% of span

Model 8712C/U with Model 8711 Flowtube
System accuracy is ±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); 
below 3 ft/s (1 m/s), the system has an accuracy of ±0.015 ft/s (0.005 
m/s); analog output has the same accuracy as frequency output plus 
an additional 0.1% of span

Model 8712U with Other Manufacturers’ Flowtubes
When calibrated in the Rosemount Flow Facility, system accuracies 
as good as 0.5% of rate can be attained. Analog output has the same 
accuracy as frequency output, plus an additional 0.05% of span.

There is no accuracy specification for other manufacturers’ 
flowtubes calibrated in the process line.

Vibration Effect
±0.1% of span per SAMA PMC 31.1, Level 2

Repeatability
±0.1% of reading

Response Time
0.2 seconds maximum response to step change in input

Stability
±0.1% of rate over six months

Ambient Temperature Effect
±1% per 100 °F (37.8 °C)

RFI Effect
Class 1, A, B, C: ±0.5% of span at 3 V/m per SAMA PMC 33.1, wires 
and conduit

Supply Voltage Effect
Transmitter meets supply voltage effect requirements of SAMA PMC 
31.1, Section 5.10.1 through 5.10.5; transmitter withstands surges in 
supply voltage as specified in IEEE 472, 1974

Physical Specifications Materials of Construction

Housing
Low-copper aluminum, NEMA 4X and IEC 529 IP65

Pollution Degree 2

Paint
Polyurethane

Cover Gasket-
Rubber
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Specifications

Electrical Connections
Three ¾–14 NPT connections provided on the base of the transmitter; 
screw terminals provided for all of the connections; power wiring 
connected to the transmitter only; remote mounted transmitters 
require only a single conduit connection to the flowtube; integrally 
mounted transmitters are factory-wired to the flowtube

Cable Requirements for Remote-Mount Transmitters
Transmitter Input Power

Remote transmitter installations require equal lengths of signal and 
coil drive cables. Integrally mounted transmitters are factory-wired and 
do not require interconnecting cables.
Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified and 
will be shipped with the flowtube. When ordering the combination 
cable, the lengths specified must be from 5 to 500 feet 
(1.5 to 150 meters).
Cable longer than 100 feet (30 meters) is not recommended for 
high-signal systems.

Line Power Fuses

115 V ac systems
1 amp, Quick-acting Bussman AGCI or equivalent

5 amp, Quick-acting Bussman AGCI or equivalent 
(Model 8712H only)

230 V ac systems
0.5 amp, Quick-acting Bussman AGCI or equivalent

10–30 V dc systems
3 amp, Quick-acting Bussman AGCI or equivalent

Transmitter Dimensions and Weight
Transmitter: approximately 9 lb (4 kg); 
Add 1 lb (0.5 kg) for local operator interface – see Figure 15.

Description P/N

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coil Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote-mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001
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ORDERING INFORMATION
NC = No Charge
NA = Not Applicable

Availability
Model Product Description C U H
8712C Magnetic Flowmeter Transmitter • NA NA
8712U Universal Magnetic Flowmeter Transmitter NA • NA
8712H High-Signal Magnetic Flowmeter Transmitter (For use with Model 8707 High-Signal Flowtube only.) NA NA •
Code Transmitter Style C U H

R Remote (2-inch pipe or surface mounting) • • •
T Integral (mounted to flowtube) • • •

Code Power Supply Voltage C U H
03 10–30 V dc • • NA
12 115 V ac, 50–60 Hz • • •
24 230 V ac, 50–60 Hz • • NA

Code Hazardous Location Certifications C U H

N0
Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;
Canadian Standards Association (CSA) Class I, Division 2 Approval • • •

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids • • •
CE CE Marking • • NA

Code Options C U H
B6 Stainless Steel 4-bolt Kit for 2-inch Pipe Mount • • •
C1 Custom Configuration (Completed CDS 00806-0100-4668 required with order) • • •
C4 Analog output levels compliant with NAMUR recommendations NE43, 18-January-1994(1)

and high alarm level • • •
CN Analog output levels compliant with NAMUR recommendations NE43, 18-January-1994(1)

and low alarm level • • •
D1 High Accuracy Calibration [0.25% of rate from 3 to 30 ft/s (0.9 to 10 m/s)] matched flowtube

and transmitter system(2)
• NA NA

M4 Local Operator Interface (LOI) • • •
T1 Battery-backed Totalizer • • NA

Typical Model Number: 8712C R 12 N 0 M 4

(1) NAUMUR-compliant operation; alarm latch operations are pre-set at the factory and can not be changed to standard operation in the field.
(2) Option Code must be ordered for both flowtube and transmitter.
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SPARE PARTS
FIGURE 6-1. Model 8712C/U Exploded View Drawing (refer to Table ?-??)

TABLE 6-1. Model 8712C/U Spare Parts (refer to Figure ?-??)
 

➈

➁

➀

➅

➄

➃
➇➆

➂

➀ Electronic Board

➁ Transformer Block Assembly

➂ Terminal Block Assembly

➃ Cover, Lower Assembly

➄ Local Operator Interface Assembly

➅ Backlit LOI Electronics Board

➆ LOI Connector Assembly

➇ Cover, Switch Assembly

➈ Housing Base Assembly

87
12

-0
17

A
H

LC

Contact factory for Model 8712H spare parts.

Drawing Reference Part Description Part Number

➀ Electronics Kits (115 V ac) with battery-backed Totalizer and Transformer
Electronics Kits (230 V ac) with battery-backed Totalizer and Transformer
Electronics Kits (10-30 V dc) with battery-backed Totalizer and Wiring Harness
Electronics Kit with battery-backed Totalizer (Replaces 08712-0507-0031)

08712-0533-0032
08712-0533-0034
08712-0533-0036
08712-0507-0032

Additional Hardware

➁

Transformer Block Assembly Kit 115 V ac
(includes block, mounting hardware, wiring diagram, and fuse)
Transformer Block Assembly 230 V ac
(includes block, mounting hardware, wiring diagram, and fuse)
Wiring Harness Assembly Kit 10 to 30 V dc
(includes harness, mounting hardware, wiring diagram, and fuse)

08712-0513-0002

08712-0516-0002

08712-0529-0002

➂ Terminal Block Assembly 08712-0044-0002

➃ Lower Compartment Cover 08712-0063-0010

➄ Complete LOI Assembly (Includes Backlit Display Kit, LOI Connector, and Cover) 08712-0015-0002

➅ Backlit Display Electronics Kit with LOI Connector Assembly 08712-0096-0001

Spare Parts continued on next page
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STANDARD
CONFIGURATION

CUSTOM
CONFIGURATION
(OPTION CODE C1)

If Option Code C1 is ordered, Configuration Data Sheet (CDS) 
00806-0100-4668 must be submitted at the time of order.

➆ LOI Connector Assembly 08712-0016-0004

➇ Switch Assembly Cover 08712-0017-0001

➈ Housing Base Assembly with Terminal Block Assembly 08712-0053-0001

– Upper Assembly Cover without LOI 08712-0058-0001

Transmitter and Flowtube Accessories

– U-bolt for 2-inch Pipe Mount Kit (includes 1 each) C098300002

–
Multi-Point Reference Calibration Standard
(for use with Model 8712C, Model 8712U, or Model 8732C Transmitters) 8714DQ4

– Flowtrol Totalizer (Kessler-Ellis) 08712-0400-0002

– Spare Model 8714D Cable (for Model 8712C or 8712U transmitters) 08714-0205-0001

– SST U-bolt for 2-inch Pipe Mount Kit C09830006

Contact factory for Model 8712H spare parts.

Drawing Reference Part Description Part Number

Engineering Units: ft/sec

4 mA (1 V dc): 0

20 mA (5 V dc): 30

Tube Size: 3-inch

Flowtube 
Calibration Number: 1000005010000000.
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A HART Communicator

INTRODUCTION Included in this appendix

• Menu tree structure

• Fast key sequence features

• Description of the HART Communicator keypad

• Connections and hardware

• Basic features

• Functions of menus

• Diagnostic messages

NOTE
This appendix provides a brief summary of the HART Communicator 
and is not meant to replace the HART Communicator manual. Please 
refer to the HART Communicator manual for detailed instructions on 
the use, features, and full capabilities of the HART Communicator.

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

Explosions can result in death or serious injury.

Do not make connections to the serial port or NiCad recharger jack in an
explosive atmosphere.

Before connecting the HART Communicator in an explosive atmosphere, make sure
the instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.
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FIGURE A-1. HART Communicator Menu Tree for Model 8712C/U/H

1 PROCESS
VARIABLE

2 DIAGNOSTICS
AND
SERVICE

3 BASIC
SETUP

4 DETAILED
SETUP

5 REVIEW

1 Tag
2 PV UNITS
3 URV
4 LRV
5 Line Size
6 Calibration Number
7 Damping

1 SELF TEST/STATUS

2 Loop Test

3 Pulse Output Test

4 CALIBRATION

1 CHARACTERIZE
METER

2 PV UNITS

3 CONFIGURE
OUTPUTS

4 SIGNAL
PROCESSING

5 DEVICE
INFORMATION

1 Flow Rate Units
2 SPECIAL UNITS

1 Flow Rate
2 Percent of Range
3 Analog Output
4 TOTALIZER
5 Pulse Output

1 Measure Gross Total
2 Measure Net Total
3 Measure Reverse Total
4 Start Totalizer
5 Stop Totalizer
6 Reset Totalizer

1 View Status
2 Test/Status

1 D/A Trim
2 Scaled D/A Trim
3 Electronics Trim
4 Auto Zero Trim
5 Universal Trim

(8712U only)

1 DEVICE
SETUP

2 PV
3 PV AO
4 PV LRV
5 PV URV

On-line
Menu

1 User Defined Vol Unit
2 Base Vol Unit
3 Conversion Number
4 Base Time Unit
5 User Defined Flow Unit

1 Line Size
2 Calibration Number
3 Coil Drive Frequency
4 Upper Sensor Limit
5 Lower Sensor Limit
6 PV Min Span
7 Coil Current (8712U only)
8 Transmitter Gain (8712U only)
9 Tube Gain (8712U only)

1 Flow Rate Units
2 Special Units

1 User Defined Vol Unit
2 Base Vol Unit
3 Conversion Number
4 Base Time Unit
5 User Defined Flow Unit

1 ANALOG OUTPUT

2 PULSE OUTPUT

3 AUXILIARY
OUTPUT

4 TOTALIZER

5 HART OUTPUT

1 URV
2 LRV
3 AOI
4 Alarm Type
5 Loop Test
6 D/A Trim
7 Scaled D/A

1 Reverse Flow Enable
2 Zero Flow Enable

1 Low Flow Cutoff
2 Damping
3 Coil Drive

Frequency
4 Control Status
5 Number of

Samples
6 Max % Limit
7 Time Limit

1 Poll
Address

2 Number
Preambles

3 Burst Mode
Control

4 Burst
Option

1 Manufacturer
2 Tag
3 Descriptor
4 Message
5 Date
6 Device ID
7 Flowtube S/N
8 Flowtube Tag
9 Write Protect
– Rev Number
– Construction Material

1 Universal Rev
2 Transmitter Rev
3 Software Rev

1 Flange Type
2 Flange Material
3 Electrode Type
4 Electrode Material
5 Liner Material

1 Measure
Gross Total

2 Measure Net
Total

3 Measure
Reverse Total

4 Start
Totalizer

5 Stop
Totalizer

6 Reset
Totalizer

1 Pulse Output Scaling
2 Pulse Width
3 Pulse Output Test
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TABLE A-1. HART Fast Key Sequences

Function HART Fast Key

Analog Output 1, 1, 3

Auto Zero Trim 1, 2, 4, 4

Auxiliary Output 1, 4, 3, 3

Base Time Unit 1, 3, 2, 2, 4

Base Vol Unit 1, 3, 2, 2, 2

Basic Setup 1, 3

Burst Mode Control 1, 4, 3, 5, 3

Burst Option 1, 4, 3, 5, 4

Calibration 1, 2, 4

Calibration Number 1, 3, 6

Coil Current
(8712U Only)

1, 4, 1, 7

Coil Drive Frequency 1, 4, 1, 3

Configure Outputs 1, 4, 3

Construction Material 1, 4, 5, –

Control Status 1, 4, 4, 4

Conversion Number 1, 3, 2, 2, 3

D/A Trim 1, 2, 4, 1

Damping 1, 3, 7

Date 1, 4, 5, 5

Descriptor 1, 4, 5, 3

Detailed Setup 1, 4

Device ID 1, 4, 5, 6

Device Information 1, 4, 5

Device Setup 1

Diagnostics and
Service

1, 2

Electronics Trim 1, 2, 4, 3

Flow Rate 1, 1, 1

Flow Rate Units 1, 3, 2, 1

Flowtube S/N 1, 4, 5, 7

Flowtube Tag 1, 4, 5, 8

Gross Total 1, 1, 4, 1

HART Output 1, 4, 3, 5

Line Size 1, 3, 5

Loop Test 1, 2, 2

Low Flow Cutoff 1, 4, 4, 1

LRV
(Lower Range Value)

1, 3, 4

LSL
(Lower Sensor Limit)

1, 4, 1, 5

Manufacturer 1, 4, 5, 1

Max % Limit 1, 4, 4, 6

Message 1, 4, 5, 4

Net Total 1, 1, 1, 2

Number of Samples 1, 4, 4, 5

Function HART Fast Key

Number Preambles 1, 4, 3, 5, 2

Percent of Range 1, 1, 2

Poll Address 1, 4, 3, 5, 1

Process Variables 1, 1

Pulse Output 1, 1, 5

Pulse Output Scaling 1, 4, 3, 2, 1

Pulse Output Test 1, 2, 3

Pulse Width 1, 4, 3, 2, 2

PV 2

PV AO 3

PV LRV 4

PV Min Span 1, 4, 1, 6

PV URV 5

PV Units 1, 3, 2

Reset Totalizer 1, 1, 4, 6

Reverse Flow Enable 1, 4, 3, 3, 1

Reverse Total 1, 1, 4, 3

Review 1, 5

Rev Number 1, 4, 5 –

Scaled D/A Trim 1, 2, 4, 2

Self Test 1, 2, 1, 2

Self Test/Status 1, 2, 1

Signal Processing 1, 4, 4

Special Units 1, 3, 2, 2

Start Totalizer 1, 1, 4, 4

Stop Totalizer 1, 1, 4, 5

Tag 1, 3, 1

Time Limit 1, 4, 4, 7

Totalizer 1, 1, 4

Transmitter Gain
(8712U Only)

1, 4, 1, 8

Tube Gain (8712U Only) 1, 4, 1, 9

Universal Trim
(8712U Only)

1, 2, 4, 5

URV
(Upper Range Value)

1, 3, 3

User Defined
Flow Unit

1, 3, 2, 2, 5

User Defined Vol Unit 1, 3, 2, 2, 1

USL
(Upper Sensor Limit)

1, 4, 1, 4

View Status 1, 2, 1, 1

Write Protect 1, 4, 5, 9

Zero Flow Enable 1, 4, 3, 3, 2
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CONNECTIONS AND
HARDWARE

The HART Communicator exchanges information with the transmitter 
from the control room, the instrument site, or any wiring termination 
point in the loop. Be sure to install the instruments in the loop in 
accordance with intrinsically safe or nonincendive field wiring 
practices. Explosions can result if connections to the serial port or 
NiCad recharger jack are made in an explosive situation. The HART 
Communicator should be connected in parallel with the transmitter. 
Use the loop connection ports on the rear panel of the HART 
Communicator (see Figure A-2). The connections are non-polarized. 

FIGURE A-2. Rear Connection Panel with Optional NiCad Recharger Jack

FIGURE A-3. Connecting the HART Communicator to a Transmitter Loop

NOTE
The HART Communicator needs a minimum of 250 ohms resistance in 
the loop to function properly. The HART Communicator does not 
measure loop current directly.

See Safety Messages on page A-1 for complete warning information.

Serial Port

27
5-

00
8A

B

Loop Connection Ports

Optional NiCad
Recharger Jack

Power
Supply

Current
Meter

RL≥250�

87
12

-8
71

2Q
11

A
Fuse
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HART Communicator

FIGURE A-4. Connecting the HART Communicator with the Optional Load Resistor

BASIC FEATURES The basic features of the HART Communicator include Action Keys, 
Function Keys, and Alphanumeric and Shift Keys.

FIGURE A-5. The HART Communicator

NOTE
Loop must be broken to insert
the optional 250 ohm resistor.

Optional 250 ohm
load resistor

Model 8712U

87
12

-8
71

2Q
11

B,
02

75
B0

1A

Fuse

Function
Keys

Alphanumeric
Keys

Action
Keys

Shift
Keys

27
5-

01
1A

B
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Action Keys The Action Keys
As shown in Figure A-5, the action keys are the six blue, white, and 
black keys located above the alphanumeric keys. The function of each 
key is described as follows:

ON/OFF Key
Use this key to power the HART Communicator. When the 
communicator is turned on, it searches for a transmitter on the 
4–20 mA loop. If a device is not found, the communicator displays 
the message, “No Device Found. Press OK.” 

If a HART-compatible device is found, the communicator displays the 
Online Menu with device ID and tag. 

Directional Keys
Use these keys to move the cursor up, down, left, or right. The right 
arrow key also selects menu options, and the left arrow key returns to 
the previous menu.

HOT Key
Use this key to quickly access important, user-defined options when
connected to a HART-compatible device. Pressing the Hot Key turns
the HART Communicator on and displays the Hot Key Menu. 
See Customizing the Hot Key Menu in the HART Communicator 
manual for more information.

Function Keys Use the four software-defined function keys, located below the LCD, to 
perform software functions. On any given menu, the label appearing 
above a function key indicates the function of that key for the current 
menu. As you move among menus, different function key labels appear 
over the four keys. For example, in menus providing access to on-line 
help, the  label may appear above the F1 key. In menus providing 
access to the Home Menu, the  label may appear above the F3 key. 
Simply press the key to activate the function. See your HART 
Communicator manual for details on specific Function Key definitions.

Alphanumeric and
Shift Keys

The Alphanumeric keys perform two functions: the fast selection of 
menu options and data entry.

FIGURE A-6. HART Communicator Alphanumeric and Shift Keys

HELP
HOME

27
5-

03
83

A
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HART Communicator

Data Entry Some menus require data entry. Use the Alphanumeric and Shift keys 
to enter all alphanumeric information into the HART Communicator. If 
you press an Alphanumeric key alone from within an edit menu, the 
bold character in the center of the key appears. These large characters 
include the numbers zero through nine, the decimal point (.), and the 
dash symbol (—).

To enter an alphabetic character, first press the Shift key that 
corresponds to the position of the letter you want on the alphanumeric 
key. Then press the alphanumeric key. For example, to enter the letter 
R, first press the right Shift key, then the “6” key (see Figure A-7). Do 
not press these keys simultaneously, but one after the other.

FIGURE A-7. Data Entry Key Sequence

HART Fast Key Feature The HART Fast Key feature provides quick on-line access to transmitter 
variables and functions. Instead of stepping your way through the menu 
structure using the Action Keys, you can press a HART Fast Key 
Sequence to move from the Online Menu to the desired variable or 
function. On-screen instructions guide you through the rest of the screens.

HART Fast Key Example The HART Fast Key sequences are made up of the series of numbers 
corresponding to the individual options in each step of the menu 
structure. For example, from the Online Menu you can change the 
Date. Following the menu structure, press 1 to reach Device Setup, 
press 4 for Detailed Setup, press 5 for Device Info, press 5 for Date. 
The corresponding HART Fast Key sequence is 1,4,5,5.

HART Fast Keys are operational only from the Online Menu. If you use 
them consistently, you will need to return to the Online Menu by 
pressing HOME (F3) when it is available. If you do not start at the 
Online Menu, the HART Fast Keys will not function properly.

Use Table A-1, an alphabetical listing of every on-line function, to find 
the corresponding HART Fast Keys. These codes are applicable only to 
the transmitter and the HART Communicator.
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MENUS AND FUNCTIONS The HART Communicator is a menu driven system. Each screen 
provides a menu of options that can be selected as outlined above, or 
provides direction for input of data, warnings, messages, or other 
instructions. 

Main Menu When the HART Communicator is turned on, one of two menus will 
appear. If the HART Communicator is connected to an operating loop, 
the communicator will find the device and display the Online Menu (see 
below). If it is not connected to a loop, the communicator will indicate 
that no device was found. When you press OK (F4), it will display the 
Main Menu.

 The Main Menu provides the following options:

• Offline–The Offline option provides access to offline configuration 
data and simulation functions.

• Online–The Online option checks for a device and if it finds one, 
brings up the Online Menu.

• Transfer–The Transfer option provides access to options for 
transferring data either from the HART Communicator (Memory) 
to the transmitter (Device) or vice versa. Transfer is used to move 
off-line data from the HART Communicator to the flowmeter, or 
to retrieve data from a flowmeter for off-line revision. 

NOTE
Online communication with the flowmeter automatically loads the 
current flowmeter data to the HART Communicator. Changes in on-line 
data are made active by pressing SEND (F2). The transfer function is 
used only for off-line data retrieval and sending.

• Frequency Device–The Frequency Device option displays the 
frequency output and corresponding pressure output of 
current-to-pressure transmitters.

• Utility–The Utility option provides access to the contrast control 
for the HART Communicator LCD screen and to the autopoll 
setting used in multidrop applications. 

Once selecting a Main Menu option, the HART Communicator provides 
the information you need to complete the operation. If further details 
are required, consult the HART Communicator manual.

Online Menu The Online Menu can be selected from the Main Menu as outlined 
above, or it may appear automatically if the HART Communicator is 
connected to an active loop and can detect an operating flowmeter. 

NOTE
The Main Menu can be accessed from the Online Menu. Press the left 
arrow action key to deactivate the on-line communication with the 
flowmeter and to activate the Main Menu options.

When configuration variables are reset in the on-line mode, the new 
settings are not activated until the data are sent to the flowmeter. 
Press SEND (F2) when it is activated to update the process variables of 
the flowmeter. 

On-line mode is used for direct evaluation of a particular meter, 
re-configuration, changing parameters, maintenance, and other 
functions. 
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HART Communicator

Diagnostic Messages The following is a list of messages used by the HART Communicator 
(HC) and their corresponding descriptions.

Variable parameters within the text of a message are indicated with 
<variable parameter>.

Reference to the name of another message is identified by 
[another message].

TABLE A-2. Diagnostic Messages
Message Description

Add item for ALL device types or only for this ONE device type Asks the user whether the hot key item being added should be added for all
device types or only for the type of device that is connected.

Command Not Implemented The connected device does not support this function.

Communication Error Either a device sends back a response indicating that the message it
received was unintelligible or the HC cannot understand the response
from the device.

Configuration memory not compatible with connected device The configuration stored in memory is incompatible with the device to which
a transfer has been requested.

Device Busy The connected device is busy performing another task.

Device Disconnected Device fails to respond to a command

Device write protected Device is in write-protect mode Data can not be written

Device write protected – do you still want to shut off? Device is in write-protect mode – press YES to turn the HC off and lose the
unsent data.

Display value of variable on hot key menu? Asks whether the value of the variable should be displayed adjacent to its
label on the hot key menu if the item being added to the hot key menu is a
variable.

Download data from configuration memory to device Prompts user to press SEND softkey to initiate a memory to device transfer.

Exceed field width Indicates that the field width for the current arithmetic variable exceeds the
device- specified description edit format

Exceed precision Indicates that the precision for the current arithmetic variable exceeds the
device- specified description edit form

Ignore next 50 occurrences of status? Asked after displaying device status – softkey answer determines whether
next 50 occurrences of device status will be ignored or displayed

Illegal character An invalid character for the variable type was entered.

Illegal date The day portion of the date is invalid.

Illegal month The month portion of the date is invalid.

Illegal year The year portion of the date is invalid.

Incomplete exponent The exponent of a scientific notation floating point variable is incomplete.

Incomplete field The value entered is not complete for the variable type.

Looking for a device Polling for multidropped devices at addresses 1–15

Mark as read only variable on hot key menu? Asks whether the user should be allowed to edit the variable from the hot key
menu if the item being added to the hot key menu is a variable

No device configuration in configuration memory There is no configuration saved in memory available to re-configure off-line
or transfer to a device.

No Device Found Poll of address zero fails to find a device, or poll of all addresses fails to find
a device if auto-poll is enabled

No hot key menu available for this device There is no menu named “hot key” defined in the device description for
this device.

No off-line devices available There are no device descriptions available to be used to configure a
device off-line.

No simulation devices available There are no device descriptions available to simulate a device.

No UPLOAD_VARIABLES in ddl for this device There is no menu named “upload_variables” defined in the device
description for this device – this menu is required for off-line configuration.

Diagnostic Messages continued on next page
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Model 8712C/U/H Magnetic Flowmeter Transmitters

A-10

No Valid Items The selected menu or edit display contains no valid items.

OFF KEY DISABLED Appears when the user attempts to turn the HC off before sending modified
data or before completing a method

On-line device disconnected with unsent data – RETRY or OK to
lose data

There is unsent data for a previously connected device. Press RETRY to
send data, or press OK to disconnect and lose unsent data.

Out of memory for hot key configuration – delete unnecessary
items

There is no more memory available to store additional hockey items.
Unnecessary items should be deleted to make space available.

Overwrite existing configuration memory Requests permission to overwrite existing configuration either by a
device-to-memory transfer or by an off-line configuration; user answers using
the softkeys

Press OK... Press the OK softkey – this message usually appears after an error message
from the application or as a result of HART communications.

Restore device value? The edited value that was sent to a device was not properly implemented.
Restoring the device value returns the variable to its original value.

Save data from device to configuration memory Prompts user to press SAVE softkey to initiate a device-to-memory transfer

Saving data to configuration memory Data is being transferred from a device to configuration memory.

Sending data to device Data is being transferred from configuration memory to a device.

There are write only variables which have not been edited.
Please edit them.

There are write-only variables which have not been set by the user. These
variables should be set or invalid values may be sent to the device.

There is unsent data. Send it before shutting off? Press YES to send unsent data and turn the HC off. Press NO to turn the HC
off and lose the unsent data.

Too few data bytes received Command returns fewer data bytes than expected as determined by the
device description

Transmitter Fault Device returns a command response indicating a fault with the
connected device

Units for <variable label> has changed – unit must be sent before
editing, or invalid data will be sent

The engineering units for this variable have been edited. Send engineering
units to the device before editing this variable.

Unsent data to on-line device – SEND or LOSE data There is unsent data for a previously connected device which must be sent
or thrown away before connecting to another device.

Use up/down arrows to change contrast. Press DONE when done. Gives direction to change the contrast of the HC display

Value out of range The user-entered value is either not within the range for the given type and
size of variable or not within the min/max specified by the device.

<message> occurred reading/writing <variable label> Either a read/write command indicates too few data bytes received,
transmitter fault, invalid response code, invalid response command, invalid
reply data field, or failed pre- or post-read method; or a response code of any
class other than SUCCESS is returned reading a particular variable.

<variable label> has an unknown value – unit must be sent before
editing, or invalid data will be sent

A variable related to this variable has been edited. Send related variable to
the device before editing this variable.

TABLE A-2. Diagnostic Messages
Message Description
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Appendix

B-1

B Wiring Diagrams

The wiring diagrams in this section illustrate the proper connections 
between the Model 8712C/U/H and most flowtubes currently on the 
market. Specific diagrams are included for most models, and where 
information for a particular model of a manufacturer is not available, a 
generic drawing pertaining to that manufacturers’ flowtubes is 
provided. If the manufacturer for your flowtube is not included, see the 
drawing for generic connections.

Rosemount Transmitter Flowtube Manufacturer Page Number

Rosemount
Model 8712C/U Model 8705, 8707, 8711 page B-2

Model 8712H Model 8707 page B-3

Model 8712U Model 8701 page B-4

Model 8712U Model 8705 page B-5

Model 8712U Model 8711 page B-6

Brooks
Model 8712U Model 5000 page B-7

Model 8712U Model 7400 page B-8

Endress and Hauser page B-9

Model 8712U Generic Wiring for Flowtube page B-9

Fischer and Porter page B-10

Model 8712U Model 10D1418 page B-10

Model 8712U Model 10D1419 page B-11

Model 8712U Model 10D1430 (Remote) page B-12

Model 8712U Model 10D1430 page B-13

Model 8712U Model 10D1465, 10D1475 (Integral) page B-14

Model 8712U Generic Wiring for Flowtubes page B-15

Foxboro
Model 8712U Series 1800 page B-16

Model 8712U Series 1800 (Version 2) page B-17

Model 8712U Series 2800 page B-18

Model 8712U Generic Wiring for Flowtubes page B-19

Kent
Model 8712U Veriflux VTC page B-20

Model 8712U Generic Wiring for Flowtubes page B-21

Krohne
Model 8712U Generic Wiring for Flowtubes page B-22

Taylor
Model 8712U Series 1100 page B-23

Model 8712U Generic Wiring for Flowtubes page B-24

Yamatake Honeywell
Model 8712U Generic Wiring for Flowtubes page B-25

Yokogawa
Model 8712U Generic Wiring for Flowtubes page B-26

Generic Manufacturer Wiring page B-27

Model 8712U Generic Wiring for Flowtubes page B-27
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-2

ROSEMOUNT
FLOWTUBES

Model 8705/8707/8711
Flowtubes to
Model 8712C/U Transmitter

Connect coil drive and electrode cables as shown in Figure B-1.

FIGURE B-1. Wiring Diagram to
Model 8712C/U/H Transmitter

87
12

-0
4A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-1. Rosemount Model
8705/8707/8711 Flowtube
Wiring Connections

Rosemount
Model 8712C/U/H

Transmitters

Rosemount Model
8705/8707/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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B-3

Wiring Diagrams

Model 8707 High-Signal
Flowtube to Model 8712H
High-Signal Transmitter

Connect coil drive and electrode cables as shown in Figure B-2.

FIGURE B-2.
Wiring Diagram to Model 8712H
High-Signal Transmitter

87
12

-0
3A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-2. Rosemount Model 8707
Flowtube Wiring Connections

Rosemount
Model 8712H
Transmitters

Rosemount Model
8707 Flowtubes

1 1

2 2

17 17

18 18

19 19
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-4

Model 8701 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-3.

FIGURE B-3. Wiring Diagram for
Rosemount Model 8701 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2O
11

A

ROSEMOUNT MODEL
8701 FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-3. Rosemount Model 8701
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8701 Flowtubes

1 1

2 2

Ground

17 17

18 18

19 19
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B-5

Wiring Diagrams

Model 8705 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-4.

FIGURE B-4. Wiring Diagram for
Rosemount 8705 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2P
11

A

ROSEMOUNT
MODEL 8705
FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

TABLE B-4. Rosemount Model 8705
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8705 Flowtubes

1 1

2 2

Ground

17 17

18 18

19 19

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-6

Model 8711 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-5.

FIGURE B-5. Wiring Diagram for
Rosemount Model 8711 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2N
11

A

ROSEMOUNT MODEL
8711 FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

TABLE B-5. Rosemount Model 8711
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8711 Flowtubes

1 Coils +

2 Coils –

Ground

17 Shield

18 Electrode +

19 Electrode –

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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B-7

Wiring Diagrams

BROOKS FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-6.

Model 5000 Flowtube to
Model 8712U Transmitter

FIGURE B-6. Wiring Diagram for
Brooks Flowtube Model 5000 and
Rosemount Model 8712U

BROOKS
MODEL 5000

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-8
71

2P
11

A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-6. Brooks Model 5000 Flowtube
Wiring Connections

Rosemount
Model 8712U

Brooks Flowtubes
Model 5000

1 1

2 2

Ground

17 17

18 18

19 19
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-8

Model 7400 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-7.

FIGURE B-7. Wiring Diagram for
Brooks Flowtube Model 7400 and
Rosemount Model 8712U

BROOKS
MODEL 7400

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-8
71

2N
11

A

TABLE B-7. Brooks Model 7400 Flowtube
Wiring Connections

Rosemount
Model 8712U

Brooks Flowtubes
Model 7400

1 Coils +

2 Coils –

Ground

17 Shield

18 Electrode +

19 Electrode –

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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B-9

Wiring Diagrams

ENDRESS AND HAUSER
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-8.

Endress and Hauser
Flowtube to
Model 8712U Transmitter

FIGURE B-8. Wiring Diagram for
Endress and Hauser Flowtubes

Electrodes
7

5

4

Coils
14

42

41

ROSEMOUNT MODEL
8712U TRANSMITTER

ENDRESS AND
HAUSER FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-8. Endress and Hauser Flowtube
Wiring Connections

Rosemount
Model 8712U

Endress and Hauser
Flowtubes

1 41

2 42

14

17 4

18 5

19 7
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-10

FISCHER AND PORTER
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-9.

Model 10D1418 Flowtube to
Model 8712U Transmitter

FIGURE B-9. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1418 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

U1

U2

G

8

6

7

L1

L2

5

3

2

1

Coil Connections 87
12

-1
00

0A
01

B

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-9. Fischer and Porter Model
10D1418 Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1418

Flowtubes

1 L1

2 L2

Chassis Ground

17 3

18 1

19 2
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B-11

Wiring Diagrams

Model 10D1419 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-10.

FIGURE B-10. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1419 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-1
00

1A

3

2

1

18

L1

L2

16

17

Electrode Connections

Coil Connections

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-10. Fischer and Porter Model
10D1419 Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1419

Flowtubes

1 L1

2 L2

3

17 3

18 1

19 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-12

Model 10D1430 Flowtube
(Remote) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-11.

FIGURE B-11. Wiring Diagram for
Fischer and Porter Flowtube
Model 10D1430 (Remote) and
Rosemount Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

1

2

3

G

L1

8

87
12

-1
00

0A
01

C

Coil Connections

Electrode Connections

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-11. Fischer and Porter
Model 10D1430 (Remote) Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1430

(Remote) Flowtubes

1 L1

2 8

G

19 3

18 1

17 2
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B-13

Wiring Diagrams

Model 10D1430 Flowtube
(Integral) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-12.

FIGURE B-12. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1430 (Integral) and Rosemount
Model 8712U

Electrode Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

To L2
(Disconnect)

To Calibration Device
(Disconnect)

1

2

3

7

6

8

L2

L1

U2

U1

1

2

3

7

6

L2

L1

U2

U1

G

TB1

TB2
Coil Connections

87
12

-1
00

0A
01

E
This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-12. Fischer and Porter
Model 10D1430 (Integral) Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1430

(Integral) Flowtubes

1 L1

2 L2

G

17 3

18 1

19 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-14

Model 10D1465 and
Model 10D1475 Flowtubes
(Integral) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-13.

FIGURE B-13. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1465 and Model 10D1475
(Integral) and Rosemount
Model 8712U

87
12

-1
00

0A
01

D

2A

2

1

5

6

16

3

CT

M2

M1

MR

Electrode Connections

Coil Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

Disconnect

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-13. Fischer and Porter
Model 10D1465 and 10D1475 Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1465 and
10D1475 Flowtubes

1 M1

2 MR

3

19 3

18 1

17 2
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B-15

Wiring Diagrams

Fischer and Porter
Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-14.

FIGURE B-14. Generic Wiring Diagram
for Fischer and Porter Flowtubes

Electrodes
2

1

3

Coils
Chassis Ground

M2

M1

ROSEMOUNT MODEL
8712U TRANSMITTER

FISCHER AND
PORTER FLOWTUBES

87
12

-8
71

2E
01

AFuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-14. Fischer and Porter Generic
Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Flowtubes

1 M1

2 M2

Chassis Ground

17 3

18 1

19 2

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 598 of 1659



Model 8712C/U/H Magnetic Flowmeter Transmitters

B-16

FOXBORO FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-15.

Series 1800 Flowtube to
Model 8712U Transmitter

FIGURE B-15. Wiring Diagram for
Foxboro Series 1800 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Coil Connections

Electrode Connections

FOXBORO SERIES
1800 FLOWTUBE

87
12

-8
71

2A
11

A

Outer Shield
White Lead
White Shield

Black Lead
Black Shield
Inner Shield

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-15. Foxboro Series 1800 Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro Series 1800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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B-17

Wiring Diagrams

Series 1800 (Version 2)
Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-16.

FIGURE B-16. Wiring Diagram for
Foxboro Series 1800 (Version 2) and
Rosemount Model 8712U

FOXBORO SERIES 1800
FLOWTUBE (VERSION 2)

ROSEMOUNT MODEL
8712U TRANSMITTER

Coil Connections

Electrode
Connections

87
12

-8
71

2E
11

A

GND L2 L1

White
Black
Shield

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-16. Foxboro Series 1800
(Version 2) Flowtube Wiring Connections

Rosemount
Model 8712U

Foxboro Series 1800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-18

Series 2800 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-17.

FIGURE B-17. Wiring Diagram for
Foxboro Series 2800 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

Coil Connections

FOXBORO SERIES 2800
FLOWTUBE

87
12

-8
71

2A
11

A

White

Black

Any Shield

Outer Shield
White Lead
White Shield

Black Lead
Black Shield
Inner Shield

GNDL2 L1

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-17. Foxboro Series 2800 Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro Series 2800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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B-19

Wiring Diagrams

Foxboro Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-18.

FIGURE B-18. Generic Wiring Diagram
for Foxboro Flowtubes

Electrodes
White

Black

Any Shield

Coils
Ground

L2

L1

ROSEMOUNT MODEL
8712U TRANSMITTER

FOXBORO
FLOWTUBE

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-18. Foxboro Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-20

KENT VERIFLUX VTC
FLOWTUBE

Connect coil drive and electrode cables as shown in Figure B-19.

Veriflux VTC Flowtube to
Model 8712U Transmitter

FIGURE B-19. Wiring Diagram for
Kent Veriflux VTC Flowtube and
Rosemount Model 8712U

Electrode Connections

Coil Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

KENT VERIFLUX VTC
FLOWTUBE

87
12

-8
71

2I
11

A

1SC
R

O
U

T
23

SIG
1

4
SIG

2
56

12–5+6
SC

R
O

U
T

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-19. Kent Veriflux VTC Flowtube
Wiring Connections

Rosemount
Model 8712U

Kent Veriflux VTC
Flowtubes

1 2

2 1

SCR OUT

17 SCR OUT

20 SIG2

19 SIG1
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B-21

Wiring Diagrams

KENT FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-20.

Kent Flowtube to
Model 8712U Transmitter

FIGURE B-20. Generic Wiring Diagram
for Kent Flowtubes

Electrodes
SIG2

SIG1

SCR OUT

Coils
SCR OUT

2

1

ROSEMOUNT MODEL
8712U TRANSMITTER

KENT
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-20. Kent Flowtube
Wiring Connections

Rosemount
Model 8712U

Kent
Flowtubes

1 1

2 2

SCR OUT

17 SCR OUT

18 SIG1

19 SIG2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-22

KROHNE FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-21.

Krohne Flowtube to
Model 8712U Transmitter

FIGURE B-21. Generic Wiring Diagram
for Krohne Flowtubes

Electrodes
3

2

Electrode Shield

Coils
Coil Shield

7

8

ROSEMOUNT MODEL
8712U TRANSMITTER

KROHNE
FLOWTUBES

87
12

-8
71

2E
01

AFuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-21. Krohne Flowtube
Wiring Connections

Rosemount
Model 8712U

Krohne
Flowtubes

1 8

2 7

Coil Shield

17 Electrode Shield

18 2

19 3
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B-23

Wiring Diagrams

TAYLOR FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-22.

Series 1100 Flowtube to
Model 8712U Transmitter

FIGURE B-22. Wiring Diagram for
Taylor Series 1100 Flowtubes and
Rosemount Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

Coil Connections

TAYLOR SERIES 1100
FLOWTUBE

87
12

-8
71

2J
11

A

L N G 1 2 3 4

C
L
A
R

E22
E21
E12
E12
S2
E2
E1
S1
GND

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-22. Taylor Series 1100 Flowtube
Wiring Connections

Rosemount
Model 8712U

Taylor Series 1100
Flowtubes

1 Black

2 White

Green

17 S1 and S2

18 E1

19 E2
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B-24

Taylor Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-23.

FIGURE B-23. Generic Wiring Diagram
for Taylor Flowtubes

Electrodes
E2

E1

S1 and S2

Coils
Green

White

Black

ROSEMOUNT MODEL
8712U TRANSMITTER

TAYLOR
FLOWTUBE

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-23. Taylor Flowtube
Wiring Connections

Rosemount
Model 8712U

Taylor
Flowtubes

1 Black

2 White

Green

17 S1 and S2

18 E1

19 E2
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B-25

Wiring Diagrams

YAMATAKE HONEYWELL
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-24.

Yamatake Honeywell
Flowtube to
Model 8712U Transmitter

FIGURE B-24. Generic Wiring Diagram
for Yamatake Honeywell Flowtubes

Electrodes
A

B

C

Coils
Chassis Ground

Y

X

ROSEMOUNT MODEL
8712U TRANSMITTER

YAMATAKE HONEYWELL
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-24. Yamatake Honeywell Flowtube
Wiring Connections

Rosemount
Model 8712U

Yamatake
Honeywell
Flowtubes

1 X

2 Y

Chassis Ground

17 C

18 B

19 A
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-26

YOKOGAWA FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-25.

Yokogawa Flowtube to
Model 8712U Transmitter

FIGURE B-25. Generic Wiring Diagram
for Yokogawa Flowtubes

Electrodes
A

B

C

Coils
Chassis Ground

EX2

EX1

ROSEMOUNT MODEL
8712U TRANSMITTER

YOKOGAWA
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-25. Yokogawa Flowtube
Wiring Connections

Rosemount
Model 8712U

Yokogawa
Flowtubes

1 EX1

2 EX2

Chassis Ground

17 C

18 B

19 A
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B-27

Wiring Diagrams

GENERIC
MANUFACTURER
FLOWTUBES

Generic Manufacturer
Flowtube to
Model 8712U Transmitter

Identify the Terminals First check the flowtube manufacturer’s manual to identify the 
appropriate terminals. Otherwise, perform the following procedure.

Identify coil and electrode terminals
1. Select a terminal and touch an ohmmeter probe to it.

2. Touch the second probe to each of the other terminals and record 
the results for each terminal.

3. Repeat the process and record the results for every terminal.

Coil terminals will have a resistance of approximately 3-300 ohms.

Electrode terminals will have an open circuit.

Identify a chassis ground
1. Touch one probe of an ohmmeter to the flowtube chassis.

2. Touch the other probe to the each flowtube terminal and the 
record the results for each terminal.

The chassis ground will have a resistance value of one ohm or less.

Wiring Connections Connect the electrode terminals to Model 8712U terminals 
18 and 19. The electrode shield should be connected to terminal 17.

Connect the coil terminals to Model 8712U terminals 1, 2, and .

If the Model 8712U Transmitter indicates a reverse flow condition, 
switch the coil wires connected to terminals 18 and 19.

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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1 About this document
1.1 Function
This operating instructions manual has all the information you
need for quick setup and safe operation. Please read this
manual before you start setup.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or
malfunctions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 Indicating and adjustment module PLICSCOM

About this document

27835-EN-060720
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 624 of 1659



2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator. For safety and warranty reasons,
any internal work on the instruments must be carried out only
by personnel authorised by the manufacturer.

2.2 Appropriate use
PLICSCOM is a pluggable indicating and adjustment module
for VEGA level and pressure sensors.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
PLICSCOM is a high-tech instrument requiring the strict
observance of standard regulations and guidelines. The user
must take note of the safety instructions in this operating
instructions manual, the country-specific installation standards
(e.g. the VDE regulations in Germany) as well as all prevailing
safety regulations and accident prevention rules.

2.5 CE conformity
The indicating and adjustment module is in CE conformity to
EMC (89/336/EWG) and NSR (73/23/EWG).
Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 61326: 1997
- Susceptibility EN 61326: 1997 + A1:1998

l LVD: EN 61010-1: 2001

2.6 Compatibility according to NAMUR NE 53
PLICSCOM meets NAMUR recommendation NE 53.
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The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.
You can view all software histories on our website www.vega.
com.Make use of this advantage and get registered for update
information via e-mail.

2.7 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.8 Functional range of approved instruments
Instruments with StEx, WHG or ship approval as well as
national approvals such as according to FM or CSA are partly
supplied with a previous hardware or software version. For
approval-technical reasons, some functions for these instru-
ments will be only available at a later date.
You will find corresponding instructions in the description of
the individual functions in this operating instructions manual.

2.9 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Storage and transport"
l Chapter "Disposal"

6 Indicating and adjustment module PLICSCOM
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment module
l Documentation

- this operating instructions manual
- Supplementary instructions manual "Heating for indi-

cating and adjustment module PLICSCOM" (optional)

The indicating and adjustment module is equipped with a
display with full dot matrix as well as four keys for adjustment.
Depending on the respective version of the indicating and
adjustment module as well as the sensor electronics, an
integrated background lighting can be switched via the
adjustment menu.
The display can be optionally equipped with heating to ensure
good readability at low temperatures down to -40°C (-40°F).

1

2

Fig. 1: Indicating and adjustment module
1 Display
2 Keys

Scope of delivery

Equipment
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1

2

Fig. 2: Rear of the indicating/adjustment module
1 Integrated seal ring
2 Gold-plated contact paths

3.2 Principle of operation
The indicating and adjustment module is used for measured
value indication, adjustment, and diagnostics for the following
VEGA plics® sensors:
l VEGAPULS series 60
l VEGAFLEX series 60
l VEGASON series 60
l VEGABAR series 50 and 60
l VEGACAL series 60
The indicating and adjustment module is integrated in the
respective sensor housing or in the external indicating and
adjustment unit VEGADIS 61. After mounting, the sensor and
the indicating and adjustment module are splash-proof also
without housing cover.
The operation of two indicating and adjustment modules in
parallel in the sensor and in VEGADIS 61 is not supported.
Power is supplied directly by the respective sensor or by
VEGADIS 61. An additional connection is not necessary.
The backlight is also powered by the sensor or via VEGADIS
61. Prerequisite for this is a supply voltage at a certain level.
The exact voltage specifications can be found in the operating
instructions manual of the respective sensor.

Area of application

Power supply

8 Indicating and adjustment module PLICSCOM
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This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.
The optional heating requires its own power supply. You can
find further details in the supplementary instructions manual
"Heating for indicating and adjustment module PLICSCOM".

3.3 Operation
The adjustment is carried out via the integrated keys. The
entered parameters are generally saved in the respective
sensor. A copy function enables loading of the parameters into
the indicating and adjustment module.

3.4 Storage and transport
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

l Storage and transport temperature see "Supplement -
Technical data - Ambient conditions"

l Relative humidity 20 … 85 %

Packaging

Storage and transport tem-
perature
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4 Mounting
4.1 Mounting steps
PLICSCOM can be mounted or dismounted at any time. It is
not necessary to interrupt the power supply.
To mount proceed as follows:
1 Unscrew the housing cover
2 Place PLICSCOM in the required position to the electronics
Information:
Four different positions are possible, each displaced by 90°.

Fig. 3: Installation of PLICSCOM

3 Press PLICSCOM lightly onto the electronics and turn it to
the right until it snaps in

4 Screw housing cover with inspection window tightly back
on

Note:
If you intend to retrofit the sensor with a PLICSCOM for
continuous measured value indication, a higher cover with an
inspection glass is required.

Dismounting is carried out in reverse order.

Insert/remove PLICSCOM

10 Indicating and adjustment module PLICSCOM
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5 Set up
5.1 Adjustment system

1.1

2

3

1

Fig. 4: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- move to the menu overview
- confirm selected menu
- edit parameter
- save value

l [->] key to select:
- menu change
- list entry
- editing position

l [+] key:
- modify value of a parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual
menu items. The functions of the individual keys are shown in
the above illustration. Approx. 10 minutes after the last
pressing of a key, an automatic reset to measured value

Key functions

Adjustment system
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indication is triggered. Any values not confirmed with [OK] will
not be saved.

5.2 Overview
Continuously measuring sensors for level and pressure have
various functions. Hence they can be adapted in an optimum
way to the respective application. The functions are structured
in a clear menu form (see section "Menu schematics").
The following functions are described in this operating
instructions manual:
l General functions
l Functions for 4 … 20 mA/HART
l Functions for Profibus PA
l Functions for Foundation Fieldbus
Further, sensor-specific functions are described in the
operating instructions manual of the respective sensor.

5.3 General functions
The general functions are described in this paragraph. The
functions of the indicating/adjustment module are determined
by the sensor and correspond to the respective software
version of the sensor.

Information:
The respective menu item number differs depending on the
sensor type and signal output.

The following presentations are available in the measured
value display:
l Level as digital value, sensor TAG
l Level as digital value and bar graph, sensor TAG
l Only with pressure transmitters: Level or pressure as

digital value, temperature value
With [->] you select the different presentations of the
measured value. You can reach the menu overview from any
presentation with [OK]. With [ESC] you return from the menu
overview to the measured value display.
In the menu overview you select the appropriate menu with [->]
and open it with [OK]. Then the individual menu items are
available.

Measured value indication

Menu overview

12 Indicating and adjustment module PLICSCOM
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▶ Basic adjustment 1
Display
Diagnostics
Service
Info

Menu section, basic adjustment
To damp process-dependent measured value fluctuations, you
have to set an integration time of 0 … 999 s in this menu item.
Factory setting is 0 s.

Damping

In this menu item you select the linearization curve:
l linear
l Cylindrical tank
l Spherical tank
l User programmable
User programmable means: Switching on a linearization curve
programmed via PC and PACTware™
The linearization curve creates a correlation between height
and volume. It takes into account the vessel geometry for the
displayed measured value and current output.
Factory setting is linear.

Linearisation curve

linear

In the menu item "Sensor TAG" you edit a 12-digit measure-
ment loop designation. The character set comprises:
l Letters from A … Z
l Numbers from 0 … 9
l Special characters +, -, /, -
Factory setting is "Sensor".

Damping

Linearisation curve

Edit sensor TAG
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Sensor-TAG

Sensor

Menu section, display
An integrated background lighting can be switched via the
adjustment menu. The following version is necessary:
l Indicating and adjustment module …- 01 or higher
l Sensor electronics 4 … 20 mA …- 01 or higher
l Sensor electronics pressure transmitter 4 … 20 mA …- 02

or higher
l Sensor electronics Profibus PA or Foundation Fieldbus…-

03 or higher
The version is stated on the type label of the indicating and
adjustment module or the sensor electronics. The function
depends also on the height of the supply voltage, see
operating instructions manual of the respective sensor.

Information:
This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.

In the default setting, the lightning is deactivated.
Menu section, diagnostics
Min. and max. measured values are saved in the sensor. The
values are displayed in the menu item "Peak values".
l Min. and max. distance in m(d): Radar, guided microwave,

ultrasonic sensors
l Min. and max. pressure: pressure transmitter1)
l Min. and max. temperature: ultrasonic sensors, pressure

transmitters
Pointer

When non-contact level sensors are used, the measurement
can be influenced by the respective process conditions. In this
menu item, the measurement reliability of the level echo is
1) Pressure: -50 … +150 % of the nominal pressure range; temperature:

-50 … +150 °C.

Lighting

Pointer

Meas. reliability
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displayed as dB value. The measurement reliability equals
signal strength minus noise. The higher the value, the more
reliable the measurement.
In this menu item, the device status is displayed. If the sensor
detects a fault, "OK" will be displayed. If a fault is detected, a
flashing failure message is outputted sensor-specifically, e.g.
"E013". The fault is also displayed in clear text, e.g. "No
measurement value".

Information:
The fault message as well as the clear text indication are also
carried out in the measured value display.

Meas. reliability

Sensor status

With ultrasonic and radar sensors as well as sensors with
guided microwave, the "Echo curve" represents the signal
strength of the echoes over the measuring range. The units of
the signal strength are "dB" (ultrasonic and radar) and "Volt"
(guided microwave). The signal strength enables the assess-
ment of the quality of the measurement.
With ultrasonic and radar sensors, the "False echo curve"
represents the saved false echoes (see menu "Service") of the
empty vessel with signal strength in "dB" over the measuring
range.
With all plics® sensors, up to 3000 measured values
(depending on the sensor) are recorded when starting a
"Trend curve". Then the values can be displayed over a
timeline. The oldest measured values are always deleted.
In the menu item "Choose curve", the respective curve is
selected.

Curve selection

Sensor status

Curve selection
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Information:
The trend recording is not activated when being shipped. It
must be started by the user via the menu item "Start trend
curve".

A comparison of echo and false echo curve allows a more
detailled specification on the measurement reliability. The
selected curve is updated permanently. With the [OK] key, a
submenu with zoom functions is opened.
The following functions are available with "Echo and false
echo curve":
l "X-Zoom": Zoom function for the meas. distance
l "Y-Zoom": 1, 2, 5 and 10-times signal magnification in "dB"
l "Unzoom": Reset the presentation to the nominal measur-

ing range with single magnification
In the menu item "Trend curve" the following are available:
l "X-Zoom": Resolution

- 1 minute
- 1 hour
- 1 day

l "Stop/Start": Interrupt a recording or start a new recording
l "Unzoom": Reset the resolution to minutes
As default setting, the recording pattern has 1 minute. With the
adjustment software PACTware™, this pattern can be also set
to 1 hour or 1 day.

Echo curve

Menu section, service
In this menu item you simulate a user-defined level or pressure
value via the current output. This allows you to test the signal
path, e.g. through connected indicating instruments or the
input card of the control system.
The following simulation variables are available:
l Percent
l Current
l Pressure (with pressure transmitters)
l Distance (with radar and guided microwave)

Curve presentation

Simulation of meas-
ured values
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With Profibus PA sensors, the selection of the simulated value
is made via the "Channel" in the menu "Basic adjustments".
How to start the simulation:
1 Push [OK]
2 Select the requested simulation variable with [->] and

confirm with [OK]
3 Set the requested value with [+] and [->].
4 Push [OK]
The simulation is now running, with 4 … 20 mA/HART a
current is outputted and with Profibus PA or Foundation
Fieldbus a digital value.
How to interrupt the simulation:
à Push [ESC]
Information:
The simulation is terminated automatically 10 minutes after the
last key has been pushed.

Simulation

Start simulation?

With the reset function, modified values are reset. Three
subfunctions are available:
l Basic adjustment

- Reset the values modified with the indicating and
adjustment module to the sensor-specific basic setting

l Factory setting
- As basic adjustment, but also reset of special

parameters to the default values2)
l Peak values measured value and temperature3)

- Reset of the min./max. values of pressure, level and
temperature to the current values

2) Special parameters are parameters which are set customer-specifically on
the service level with the adjustment software PACTware™.

3) Temperature only with pressure transmitters and ultrasonic sensors.

Reset
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Information:
Because the reset values are nearly sensor-specifc, they are
listed in the operating instructions manual of the respective
sensor.

Reset

Reset?

In this menu item you select the internal arithmetic unit of the
sensor.
With radar, guided microwave and ultrasonic sensors this is
m(d) or ft(d).
For pressure transmitters more comprehensive units are
available. They are described in the operating instructions
manual of the respective sensor in the menu "Basic adjust-
ments".

Adjustment unit

m(d)

The sensor is already set to the ordered national language. In
this menu item you can change the language. The following
languages are available:
l Deutsch
l English
l Français
l Espanõl
l Pycckuu
l Japanese
l Chinese

Language

Deutsch

With this function
l Load parameter adjustment data from the sensor into the

indicating and adjustment module

Adjustment unit

Language

Copy sensor data
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l Write parameter adjustment data from the indicating and
adjustment module into the sensor

The data are permanently saved in an EEPROM memory in
the indicating and adjustment module and remain there even in
case of power failure. From there, they can be written in one or
several sensors or kept as backup for a probable sensor
exchange.
Kind and volume of the copied data depend on the respective
sensor.

Information:
Before writing the data into the sensor, it is checked if the data
fit the sensor. If data do not fit, a fault signal is triggered or the
function is blocked. When writing data into the sensor, you will
see from which instrument type the data originate and which
TAG-no. this sensor had.

The following items are checked:
l Software version
l WHG approval
l SIL activated
l Measuring principle
l Radar C-band/K-band
l Radar measuring range <30 m or >30 m
l Signal output
l Pressure measuring range

Copy sensor data

In this menu item, the PIN is activated/deactivated perma-
nently. Entering a 4-digit PIN protects the sensor data against
unauthorized access and unintentional modifications. If the PIN
is activated permanently, it can be deactivated temporarily (i.e.
for approx. 60 min.) in any menu item. The instrument is
delivered with the PIN set to 0000.

PIN

Disable permanently?

Only the following functions are permitted with activated PIN:

PIN
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l Select menu items and show data
l Read data from the sensor into the indicating/adjustment

module.
Menu section, info
In this menu item the most important sensor information can be
displayed:
l Sensor type
l Serial number: 8-digit number, e.g. 12345678

Sensor type

Serial number

l Date of manufacture: Date of the factory calibration, e.g.
16. March 2006

l Software version: Edition of the sensor software, e.g. 3.32
Cal. date

Software revision

l Date of last change using PC: Date of the last change of
sensor parameters via PC, e.g. 16. March 2006

Date of last change using PC

l Sensor details, e.g. approval, process fitting, seal, meas-
uring cell, measuring range, electronics, housing, cable
entry, plug, cable length etc.

Sensor characteristics

5.4 Functions - 4 … 20 mA/HART
The 4 … 20 mA/HART special functions are briefly described
in this paragraph. The respective range of functions of the
indicating and adjustment module is determined by the sensor
and the sensor software revision.

Info

Introduction
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In the menu item "Display" you can define how the measured
value should be presented on the display.
The following indication values are available:
l Height
l Pressure (only with pressure transmitters)
l Distance (only with radar, guided microwave, ultrasonics)
l Current
l Scaled
l Percent
l Lin. percent
l Temperature (only with pressure transmitters).
The selection "scaled" opens the menu items "Display unit"
and "Scaling". In "Display unit" there are the following options:
l Height
l Mass
l Flow
l Volume
l Without unit
Depending on selection, the different units are in turn
available.
In the menu item "Scaling", the requested numerical value with
decimal point is entered for 0 % and 100 % of the measured
value.
There is the following relation between the indication value in
the menu "Display" and the adjustment unit in the menu "Basic
adjustment":
l With radar, guided microwave and ultrasonics, displayed

value "Distance" means: presentation of the measured
value in the selected adjustment unit, e.g. m(d)

l With pressure, displayed value "Pressure" or "Height"
means: presentation of the measured value in the selected
adjustment unit, e.g. bar or m.

Displayed value

Scaled

Display unit

Volume
l

Display
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Scaling

0 % = 0.0 l
100 % = 100.0 l

Menu section, service
In the menu item "Current output" you determine the behaviour
of the current output during operation and in case of failure.
The following options are available:
Current output
Characteristics 4 … 20 mA

20 … 4 mA
Failure mode4) Hold value

20.5 mA
22.0 mA
<3.6 mA

Min. current5) 3.8 mA
4 mA

Max. current6) 20 mA
20.5 mA

The values in bold font represent the data of the factory setting.
In HART multidrop mode, the current is constantly 4 mA. This
value does not change even in case of failure.

Current output

Output mode: 4-20 mA
Failure mode: 22 mA
Min. curr. 3.8 mA

Certain sensors are suitable for use acc. to IEC 61508. For this
use, you have to activate the menu item "SIL". This influences
the following menu items:
l Menu items "Current output" in "Failure mode", "Hold

value" and "20.5 mA" blocked
l "HART mode", "Multidrop" blocked
The default setting for "SIL" is "deactivated".

4) Value of the current output in case of failure, e.g. if no valid measured value
is delivered.

5) This value is not decreased during operation.
6) This value is not exceeded during operation.

Current output

Functional safety (SIL)
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Note:
For such applications, you have to take note of the additional
instructions manual "Functional safety - Safety Manual".

HART offers standard and multidrop mode
The mode standard with the fixed address 0 means output of
the measured value as 4 … 20 mA signal.
In Multidrop mode, up to 15 sensors can be operated on one
two-wire cable. An address between 1 and 126 must be
assigned to each sensor.7)
In this menu item you determine the HARTmode and enter the
address for multidrop.

HART mode

Standard
Address 0

The default setting is standard with address 0.

5.5 Functions - Profibus PA
The Profibus PA special functions are briefly described in this
paragraph. The respective range of functions of the indicating
and adjustment module is determined by the sensor and the
sensor software revision.
Menu section, basic adjustment
Level and pressure sensors operate as slaves on the Profibus
PA. To be identified as a bus participant, each sensor must
have a unique address. Each instrument is delivered with
address 126. With this address, it can at first be connected to
an existing bus. However, the address must be changed. This
can be done in this menu item.

Sensor address

126

7) The 4 … 20 mA signal of the HART sensor is switched off. The sensor
consumes a constant current of 4 mA. The measuring signal is transmitted
exclusively as digital HART signal.

HART mode

Introduction

Sensor address
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The channel is the input selector switch for function block (FB)
of the sensor. Within the function block, additional scalings
(Out-Scale) are carried out. In this menu item, the value fir the
function block is selected:
l SV1 (Secondary Value 1):

- Percent with radar, guided microwave and ultrasonic
sensors

- Pressure or height with pressure transmitters
l SV2 (Secondary Value 2):

- Distance with radar, guided microwave and ultrasonic
sensors

- Percent with pressure transmitters
l PV (Primary Value):

- Linearised percentage value
Channel

PV lin. value

Menu section, display
Radar, guided microwave and ultrasonic sensors deliver the
following measured values:
l SV1 (Secondary Value 1): Percentage value after the

adjustment
l SV2 (Secondary Value 2): Distance value before the

adjustment
l PV (Primary Value): Linearised percentage value
l PA-Out (value after passing the function block): PA output
A pressure transmitter delivers the following measured values:
l SV1 (Secondary Value 1): Pressure or height value before

adjustment
l SV2 (Secondary Value 2): Percentage value after the

adjustment
l PV (Primary Value): Linearised percentage value
l PA-Out (value after passing the function block): PA output
l Temperature
In the menu item "Display" you can define which measured
value should be presented on the display.

Channel

Display
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Displayed value

PA-Out

Menu section, service
Profibus transmits two values cyclically. The first value is
determined in the menu item "Channel". The selection of the
additional cyclical value is made in the menu item "Additional
PA value".
With radar, guided microwave and ultrasonic sensors the
following values are available:
l SV1 (Secondary Value 1): Percentage value after the

adjustment
l SV2 (Secondary Value 2): Distance value before the

adjustment
l PV (Primary Value): Linearised percentage value
With pressure transmitters the following values are available:
l SV1 (Secondary Value 1): Pressure or height value before

adjustment
l SV2 (Secondary Value 2): Percentage value after the

adjustment
l PV (Primary Value): Linearised percentage value

Additional PA value

Here, you determine the unit and scaling for PA-Out. These
settings also apply to the values displayed on the indicating
and adjustment module if in the menu item "Displayed value"
PA-Out was selected.
The following displayed values are available in "Out-Scale
unit":
l Pressure (only with pressure transmitters)
l Height
l Mass
l Flow
l Volume
l Others (no unit, %, mA)

Additional PA value

Determine Out-Scale
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In the menu item "PV-Out-Scale", the requested numerical
value with decimal point is entered for 0 % and 100 % of the
measured value.

Out-Scale-Unit

PV-Out-Scale

5.6 Saving the parameter adjustment data
It is recommended noting the adjusted data, e.g. in this
operating instructions manual and archive them afterwards.
They are hence available for multiple use or service purposes.
Alternatively the data can be loaded from the sensor into the
indicating and adjustment module. The procedure is described
in the menu item "Copy sensor data". The data remain there
even the power supply fails.
If it is necessary to exchange the sensor, the indicating and
adjustment module is inserted into the replacement instrument
and the data are written into the sensor under the menu item
"Copy sensor data".
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5.7 Menu schematic for a 4 … 20 mA/HART sensor
(example: VEGAPULS 61)

Information:
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Min. adjustment
0.00 %
=
10.000 m(d)

8.000 m(d)

1.2Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1.3Medium
Liquid
Water based
(DK>10)

1.4Vessel form

Storage tank

1.5Damping

0 s

1.6Linearisation curve

linear

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Scaled

2.2Display unit

Volume
m³

2.3Scaling

0 % = 0.0 m³
100 % = 100 m³

2.4Lighting

Switched off▼

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info
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3.1Pointer

Distance-min.: 0.234 m(d)
Distance-max.: 5.385 m(d)

3.2Meas. reliability
8 db

Sensor status
OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Gating out of false signals

Change now?

4.2Extended setting

None

4.3Current output

Output mode: 4-20 mA
Fail.mode <3.6 mA
Min. curr. 3.8 mA

4.4Simulation

Start simulation?

4.6Reset

Reset?

4.7Adjustment unit

m(d)
select?

4.8Language

Deutsch

4.9SIL

Not activated▼

4.10HART mode

Standard
Address 0

4.11Copy sensor data

Copy sensor data?

4.12PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Sensor type
VEGAPULS 6x

Serial number
12345678

5.2Date of manufacture
14. December 2005
Software version
3.30

5.3Date of last change using PC

14. December 2005

5.4Sensor characteristics

Display now?

Set up

28 Indicating and adjustment module PLICSCOM

27835-EN-060720
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 648 of 1659



5.8 Menu schematic for a Profibus PA sensor
(example: VEGAFLEX 61)

Information:
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Sensor address

000

1.2Min. adjustment
0.00 %
=
10.000 m(d)
8.000 m(d)

1.3Max. adjustment
100.00 %
=
1.000 m(d)
2.000 m(d)

1.4Linearisation curve

linear

1.5Channel

PV lin. value

1.6Damping

0 s

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Primary value

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info

Set up
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3.1Pointer

Dist.-min: 0.580 m(d)
Distance max: 16.785 m(d)

3.2Sensor status

OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Sensor length

5 m

4.3Additional PA value

Secondary Value 1

4.4Out-Scale-Unit

Volume
hl

4.5PV-Out-Scale

0 % = 0.0 m³
100 % = 100 m³

4.2Simulation

Start simulation?

4.3Reset

Reset?

4.4Adjustment unit

m(d)
select?

4.5Language

Deutsch

4.6Copy sensor data

Copy sensor data?

4.7PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.2Sensor type
VEGAFLEX 6x

Serial number
12345678

5.2Date of manufacture
12. Dec. 2005
Software version
3.22.00

5.3Date of last change using PC

14. December 2005

5.5Sensor characteristics

Display now?

Set up
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5.9 Menu schematic for a Foundation Fieldbus
sensor (example: VEGABAR 52)

Information:
Menu schematic for a Foundation Fieldbus sensor (example:
VEGABAR 52)
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Adjustment unit

bar

1.2Position correction
Offset

P=
+0000 mbar
53 mbar

1.3Zero
000.0 %

P=
000 mbar

53 mbar

1.4Range
100.00 %

P=
1000 mbar

53 mbar

1.5Damping

1 s

1.6Linearisation curve

linear

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Al-Out

2.4Lighting

Switched off▼

Set up

Indicating and adjustment module PLICSCOM 31

27
83

5-E
N-

06
07

20
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 651 of 1659



Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info

3.1Pointer
Tmin.: -12.5 °C
Tmax.: +85.5 °C
p-min.: -0.58 bar
p-max.: 16.765 bar

3.2Sensor status

OK

3.3Trend recording

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Simulation

Start simulation?

4.2Reset

Reset?

4.3Language

Deutsch

4.4Copy sensor data

Copy sensor data?

4.5PIN

Enable?

4.6Application

Process pressure

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Device-ID

Sensor-TAG

5.2Sensor type
VEGABAR 5x

Serial number
12345678

5.2Date of manufacture
16. March 2006
Software version
3.32.00

5.3Date of last change using PC

16. March 2006

5.5Sensor characteristics

Display now?

Set up
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6 Maintenance and fault rectification
6.1 Maintenance
When used as directed in normal condition, the indicating and
adjustment module is maintenance-free.

6.2 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) in the Internet from
our homepage www.vega.com under: "Downloads - Forms
and Certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and possibly also a safety data

sheet to the instrument
l Please contact the agency serving you for the address of

the return shipment

Maintenance and fault rectification
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7 Dismounting
7.1 Dismounting procedure
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

7.2 Disposal
The indicating and adjustment module consists of materials
which can recycled by specialised recycling companies. We
have purposely designed the components to be easily
separable.
WEEE directive 2002/96/EG
This indicating and adjustment module is not subject to the
WEEE directive 2002/96/EG and the respective national laws
(in Germany, e.g. ElektroG). Pass the indicating and adjust-
ment module directly on to a specialised recycling company
and do not use the municipal collecting points. They may only
be used for privately used products according to the WEEE
directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

Dismounting
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8 Supplement
8.1 Technical data
General data
Weight approx. 150 g

Ambient conditions
Ambient temperature -15 … +70 °C (+5 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Indicating and adjustment module
Power supply and data transmission through sensor via gold-plated sliding contacts

(I²C bus)
Display LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into the sensor without

cover
IP 40

Materials
- Housing ABS
- Inspection window Polyester foil

Display light
Power supply through the sensor, voltage range see sensor

operating instructions manual
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8.2 Dimensions

PLICSCOM
27

,6
m

m
(1

3 /
32

")

ø6
6,

3m
m

(2
39

/ 6
4"

)

45,1mm 
(1 25/32")

9,7mm 
(3/8")

Fig. 5: PLICSCOM
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8.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.
Further information see http://www.vega.com.
Only in U.S.A.: Further information see patent label at the sensor housing.
VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.
Nähere Informationen unter http://www.vega.com.
Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com.
VEGA lineas de productos están protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor información revise la pagina web http://www.vega.com.
Линии продукции фирмы ВЕГА защищаются по всему миру правами на
интеллектуальную собственность.
Дальнейшую информацию смотрите на сайте http://www.vega.com.
德（VEGA）系列品在全球享有知保 。
一步信息网站<http://www.vega.com>。
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.
© VEGA Grieshaber KG, Schiltach/Germany 2006
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1 About this document
1.1 Function
This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 12
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.
During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use
VEGADIS 12 is an adjustment and indicating unit for VEGA
pressure transmitters.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.
The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.
During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips
The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity
VEGADIS 12 is in CE conformity with EMC (89/336/EWG) and
LVD (73/23/EWG) and fulfills NAMUR recommendationNE 21.

VEGADIS 12 5
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Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 50081
- Susceptibility EN 50082

l LVD: EN 61010

2.7 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.8 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

6 VEGADIS 12
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment unit VEGADIS 12
l Documentation

- this operating instructions manual
- Ex-specific "Safety instructions" (with Ex-versions)
- if necessary, further certificates

VEGADIS 12 consists of the following components:
l Housing with adjustment elements
l Housing cover with integrated indicating module

TRANSMITTER
+

4...20mA
+ - -

VEGADIS 12

NOT USED

i

TRANSMITTER

SPAN

ZERO
t

OPERATE

3

2
1

4

Fig. 1: VEGADIS 12 without display
1 Adjustment insert
2 Cover
3 Housing
4 Breather facility

Scope of delivery

Components
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TRANSMITTER
+

4...20mA
+ - -

VEGADIS 12

DISPLAY

i

OPERATE

POINT

DISPLAY

OPERATE
t

ZERO
SPAN

TRANSMITTER

END
ZERO

1 2

4

3

5

Fig. 2: VEGADIS 12 with display
1 Adjustment insert
2 Indication
3 Cover
4 Housing
5 Breather facility

3.2 Principle of operation
VEGADIS 12 is an adjustment and indicating unit for the
following VEGA pressure transmitters:
l VEGAWELL 72 4 … 20 mA/HART
l VEGABAR 74 4 … 20 mA/HART
l VEGABAR 75 4 … 20 mA/HART
VEGADIS 12 has the following functions:
l atmospheric pressure compensation for the pressure

transmitter
l Adjustment of the pressure transmitter
l Indication of the measured value (optional)
VEGADIS 12 is looped in the supply and signal circuit of the
pressure transmitter and requires no separate external energy.
Connection is carried out via screw terminals in the housing.

3.3 Operation
As a standard feature, VEGADIS 12 is equipped with an
adjustment module for the pressure transmitter. The optional
indication is located in the housing cover and is equipped with
a bargraf and a digital indication. In this version, the additional
adjustment elements for scaling of the indication are inte-
grated.

Area of application

Functional principle

Supply

8 VEGADIS 12

Product description

20591-EN-071128
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 668 of 1659



3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.
Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.
The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.
Unless otherwise indicated, the packages must be stored only
under the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

VEGADIS 12 9
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4 Mounting
4.1 General instructions
VEGADIS 12 can be mounted in any position. However,
vertical mounting is recommended. This avoids pollution of the
breather facility and moisture penetration.

Note:
There must be the same atmospheric pressure on the breather
facility as well as on the measurement loop. Otherwise the
measured value can be adulterated.

Use the recommended cables (see chapter "Connecting to
power supply") and tighten the cable gland.

4.2 Mounting instructions
VEGADIS 12 can be mounted as follows:
l on carrier rail 35 x 7.5 according to EN 50022
l on mounting plate or on the wall

Installation position

Moisture

Mounting versions

10 VEGADIS 12
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGABOX 01 or VEGADIS 12 is connected with standard two-
wire cable without screen.An outer cable diameter of 5… 9mm
ensures the seal effect of the cable entry. If electromagnetic
interference is expected which is above the test values of
EN 61326 for industrial areas, we recommend the use of
screened cable.

Fig. 3: Connection of VEGADIS 12 to the sensor

Note safety instructions

Take note of safety
instructions for Ex
applications

Selecting connection cable

VEGADIS 12 11
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Take note of the corresponding installation regulations for Ex
applications.

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In VEGABOX 01 or in
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal outside on the
housing must be connected to the potential equalisation.
If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e. g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.
In Ex applications, one-sided grounding on the sensor is
recommended, see EN 60079-14.

5.2 Connection procedure
Proceed as follows:
1 Unscrew the housing cover
2 Loosen compression nut of the cable entry
3 Remove approx. 10 cm of the cable mantle, strip approx.

1 cm insulation from the individual wires
4 Insert the cable into VEGADIS 12 through the cable entry
5 Loosen screw terminals with a screwdriver
6 Insert the wire ends into the open terminals according to

the wiring plan
7 Tighten screw terminals again
8 Check the hold of the wires in the terminals by lightly

pulling on them
9 Connect the screen to the ground terminal
10 Connect the ground terminal outside on the housing

according to specification (low impedance)
11 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
12 Screw the housing cover on
The electrical connection is finished.

Select connection
cable for Ex applica-
tions
Cable screening and ground-
ing

Cable screen and grounding
for Ex applications

12 VEGADIS 12
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5.3 Wiring plan

5
1
2
3

4

Fig. 4: Wire assignment, connection cable
1 brown (+): to power supply or to the processing system
2 blue (-): to power supply or to the processing system
3 yellow: for adjustment information of VEGADIS 12
4 Screen
5 Breather capillaries with filter element

+ 

– 

+ 

– 

VEGADIS 12 

TRANSMITTER 
+ 

4...20mA 
+ 

NOT USED

8 7 6 5 12 11 10 1 2 3 
- 

OPERATE 

ti 

ZERO 

SPAN 

TRANSMITTER 

3 

4 5 

1 

2 

Fig. 5: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 … 20 mA measurement)
3 Screen1)

4 Breather capillaries
5 Suspension cable

1) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Wire assignment, connection
cable pressure transmitter

Connection of VEGADIS 12
without display
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Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

+ 

– 

+ 

– 

VEGADIS 12 

TRANSMITTER 
+ 

4...20mA 
+ 

DUSPLAY

8 7 6 5 12 11 10 1 2 3 
- 

3 

4 5 

1 

2 6

i

OPERATE

POINT

DISPLAY

OPERATE
t

ZERO

SPAN

TRANSMITTER

END

ZERO

Fig. 6: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 … 20 mA measurement)
3 Screen2)

4 Breather capillaries
5 Suspension cable
6 for indication

Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

2) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection of VEGADIS 12
with display

14 VEGADIS 12
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Wire number Wire colour Terminal VEGADIS
12

5 Red 5
6 White 6
7 Violet 7
8 Orange 8

VEGADIS 12 15
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6 Set up
6.1 Adjustment of the pressure transmitter
l zero - measuring range begin
l span - measuring range end
l ti - Integration time

1
2

3

VEGADIS 12

TRANSMITTER
+

4...20mA
+

not used

8765 1211101 2 3
- -

OPERATE

ti

ZERO

SPAN

TRANSMITTER

Fig. 7: Adjustment elements of VEGADIS 12 without display
1 Rotary switch: choose the requested function
2 [+] key, change value (rising)
3 [-] key, change value (falling)

VEGADIS 12

TRANSMITTER
+

4...20mA
+

DISPLAY

8765 1211101 2 3
- -

OPERATE

ti

ZERO

SPAN

TRANSMITTER
OPERATE

ZERO

END

POINT

DISPLAY

1

2 4

5

6
3

Fig. 8: Adjustment elements of VEGADIS 12 with display
1 Rotary switch pressure transmitter: Select requested function
2 [+] key, change adjustment value (rising)
3 [-] key, change adjustment value (falling)
4 Rotary switch indication: choose the requested function
5 [+] key, change scaling (rising)
6 [-] key, change scaling (falling)

Adjustment volume

Adjustment elements

16 VEGADIS 12
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l The requested function is selected with the rotary switches
l With the [+] and [-] keys the signal current or the

integration time is set or the indication is scaled
l The respective rotary switch is finally set to position

"OPERATE"
The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.
Proceed as follows for adjustment with VEGADIS 12:
1 Open housing cover
2 Connect hand multimeter to terminals 10 and 12
3 Meas. range begin: Set rotary switch to "zero"
4 Empty the vessel or reduce process pressure
5 Set a current of 4 mA with the [+] and [-] keys
6 Meas. range end: Set rotary switch to "span"
7 Fill the vessel or increase process pressure
8 Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"
10 Close the housing cover
The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level or pressure.

Information:
The corresponding current values must be calculated and set
respectively for adjustment with part fillings or emptyings.
Example: For a part emptying of 25 %, a current of 4 mA +
4 mA = 8 mA must be set, for a part filling of 75 %, a current of
4 mA + 12 mA = 16 mA. VEGADIS 12 then calculates the
values for full and empty.

Proceed as follows for the adjustment of the integration time
with VEGADIS 12:
1 Open housing cover
2 Set rotary switch to "ti"
3 Make sure that the integration time is set to 0 sec by

pressing the [-] key 10 times.
4 For every 1 sec. requested integration time, push the [+]

key once.

Adjustment system

Adjustment steps, adjustment

Adjustment steps, integration
time

VEGADIS 12 17
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5 The integration time is the time required by the output
current signal to reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close the housing cover

6.2 Indication scaling

1

2

3

Fig. 9: Indicating elements of VEGADIS 12
1 Bar graph
2 Tendency indication
3 Digital value

l four positions as well as signa and decimal point
l individual scaling between -9999 … +9999

The display outputs the current 4 … 20 mA as bar graph and
digital value.
With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.
You can scale the digital value to any value between -9999 …
+9999 via the adjustment module.
To scale, proceed as follows:
1 Open housing cover
2 Initial value: Set rotary switch to "zero"
3 Set the requested value, e.g. 0 with the [+] and [-] keys
4 Final value: Set the rotary switch to "span"
5 Set the requested value, e.g. 1000 with the [+] and [-] keys
6 Decimal point: Set the rotary switch to "point"
7 With the [+] and [-] keys you can adjust the requested

value, e.g. 8888 (no decimal point)
8 Set rotary switch to "OPERATE"
9 Close the housing cover

Indicating elements

Adjustment steps, scaling

18 VEGADIS 12
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The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level.

VEGADIS 12 19
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7 Maintenance and fault rectification
7.1 Maintenance
When used as directed in normal operation, VEGADIS 12 is
completely maintenance free.

7.2 Remove interferences
The operator of the system is responsible for taken suitable
measures to remove interferences.
VEGADIS 12 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:
l Sensor
l Process
l Supply
l Signal processing
The first measure to take is to check the output signal as well
as the atmospheric pressure compensation. The procedure is
described below. Further comprehensive diagnostics can be
carried out on a PC with the software PACTware™ and the
suitableDTM. In many cases, the causes can be determined in
this way and faults can be rectified.
However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.
The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.
First of all open the housing cover. The indicated measured
value must not change. However, if the indicated value
changes nevertheless, the compensation of the atmospheric
pressure is not ensured. Check the breather facility on the
housing and the capillaries in the special cable.
Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.

Reaction in case of failures

Causes of malfunction

Fault rectification

24 hour service hotline

Check pressure compensa-
tion

Checking the 4 … 20 mA sig-
nal

20 VEGADIS 12
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? 4 … 20 mA signal not stable
l Level fluctuations
à Adjust integration time via PACTware™
l no atmospheric pressure compensation
à Check the capillaries and cut them clean
à Check the pressure compensation in the housing and

clean the filter element, if necessary

? 4 … 20 mA signal missing
l Wrong connection to power supply
à Check connection according to chapter "Connection

steps" and if necessary, correct according to chapter
"Wiring plan"

l No voltage supply
à Check cables for breaks; repair if necessary
l supply voltage too low or load resistance too high
à Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
l electronics module or measuring cell defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

7.3 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof

Reaction after fault rectifica-
tion
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l Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

l Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"

22 VEGADIS 12
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws. Pass the instrument
directly on to a specialised recycling company and do not use
the municipal collecting points. These may be used only for
privately used products according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT
- Ground terminal 316Ti/316L
- Inspection window of the indication
Weight approx. 0.5 kg (1.102 lbs)

Ambient conditions
Ambient temperature
- without display -40 … +85 °C (-40 … +185 °F)
- with display -20 … +70 °C (-40 … +158 °F)
Storage and transport temperature -40 … +85 °C (-40 … +185 °F)

Electromechanical data
Cable gland 2 x cable entry M20 x 1.5 (cable-ø 5 … 9 mm)
Screw terminals for wire cross-section up to 2.5 mm² (AWG 14)

Indicating and adjustment elements
Adjustment elements 2 x 2 keys, 2 x 1 rotary switch
Adjustment elements with display 2 keys, 1 rotary switch
Display (optional) LC multiple function display with bar graph (20

segments, digital value 4-digit), tendency in-
dicator for rising or falling values

Adjustment circuit
Connection to VEGAWELL 72 4 … 20 mA/HART, VEGABAR

74, VEGABAR 75
Connection cable to the sensor VEGA special cable with breather capillaries
Cable length max. 200 m

Voltage supply
Supply voltage
- without display 12 … 36 V DC
- with display 17 … 36 V DC

24 VEGADIS 12
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Load without display see diagram in the operating instructions
manual of the respective sensor

Electrical protective measures
Protection IP 65
Overvoltage category III
Protection class III

Approvals3)

ATEX ia ATEX II 2G EEx ia IIC T6

3) Deviating data in Ex applications: see separate safety instructions.
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9.2 Dimensions

VEGADIS 12 without display
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Fig. 10: VEGADIS 12 without display (protective cover optional)

VEGADIS 12 with display
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Fig. 11: VEGADIS 12 with display
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des droits de

propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos en el campo de la

propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру правами на

интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.4 Trademark
All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2007
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 Probe Installation & Troubleshooting 
 

 

 

 

1 Correct Probe Installation 

1.1 Important Notes 

  Hang probe in turbulent area of wet well 

  Do not install the probe in a stagnant area or corner where grease and debris may collect.  Stilling wells are not 
suggested. 

  Ensure a minimum of 300 mm (12 inches) clearance from any surface 

  Ensure bottom of probe is 12.5 mm (½ inch) above minimum pumping level 

  Do not use the bottom sensor as earth or ground 

  The Probe cable must be buried (outside the well) in a separate metal conduit and shielded for correct operation 
of the level-sensing device 

  Most pits are adequately earthed or grounded and do not require any reference rods, however PVC or Fibre 
Glass Tanks without pumps or metallic grounded pipe require reference rods 

2 Probe Location 

The MultiTrode probe is designed to 
be supported on its control cable (see 
Fig.1) from the Suspension/ Cleaning 
bracket supplied with the probe.  It is 
desirable for the probe to be located 
near the inflow in a reasonably 
turbulent area of the wet well. 

The inflow should not be allowed to run 
directly on to the probe, but the surface 
agitation of the inflow area is beneficial 
in keeping the probe clean.  Before 
deciding on the probe location, the wet 
well should be pumped down as far as 
possible and the probe suspended 
from its approximate position to ensure 
that adequate clearance exists from 
objects in the pit. 

A minimum of 300 mm (12 inches) 
clearance should be maintained from 
any conductive surfaces. 

Probe sensor points are numbered 
from 1 to x with 1 being the sensor 
closest to the cabled end of the probe, 
and where x is the total number of 
sensor points. 

Figure 1 - Locating the probe in the vessel 

3 Mounting 
Fix the Suspension/Cleaning Bracket MTAK1 in Fig.1, (not supplied with single-sensor probes) on to the inside of the 
wet well, ensuring the clearance form covers and the ladder access.  To mount the probe, first thread the cable 
through the stainless steel hook provided.  Place the hook onto the mounting bracket or eyeball and adjust the cable 
length until the bottom of the probe is 12.5 mm (½") above the minimum liquid level.  Fasten the cable to the hook 
using cable ties.  Draw the loose end through the conduit to the control panel. 

4 Cleaning 
Provide sufficient slack in the cable to allow the probe to be drawn through the cleaning bracket (Fig.1), or taken out 
of the well for cleaning.  MultiTrode systems are designed so that the need for probe cleaning is greatly reduced or 
eliminated.  This is achieved by correctly, positioning the probe and selecting sensitivity on the level controller. 
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 Probe Installation & Troubleshooting 
 

 

 

 

5 Accessories 

5.1 MTAK 2 Extended Mounting Bracket 
The MTAK-2 (Fig.2) is an optional extra.  It is made from 2.5mm (1/8”) 316 stainless steel and can be used with all 
multi-sensored probes to give a greater, free-swinging area.  It has an in-built squeegee blade style probe cleaner 
and includes stainless steel hook and cable ties. 

 
Figure 2 - MTAK 2 Extended 
Mounting Bracket Kit Figure 3 - How the probe works 

6 How the MultiTrode Probe Works 
As the level rises and contacts the probes sensor/s a circuit is completed.  See Figure 3. 

7 Probe Theory 
The probe is manufactured from uPVX moulded Housing incorporating 2 sensor points of Avesta 254 SMO high-
grade stainless alloy. 

The probe has no moving parts and no electronic components inside; the probe utilizes the conductive state of the 
liquid to complete a circuit. 

If tank is PVC or fibreglass and has no metal grounded objects such as pumps, then the system will need a ground 
reference rod.  Suggest 6mm stainless steel rod suspended in liquid, then grounded. 

8 Trouble Shooting 

Controller fails to activate 

(when expected) 

  Remove probe connection from controller 

  Short circuit the probe inputs on the controller to ground, start with p10 working your 
way down to p1 

Does the controller activate? 

  No, Setup problem or actual faults on controller - go to trouble shooting guide or the 
product manual 

  Yes, This means controller functional - while the probe (or probe segment) is 

immersed measure the resistance to ground of that sensor with a high   resistance 

meter. 

  Is it-opened circuit? 

  Yes - end of issue – wires faulty – check for damages cables 

  No – Check grounding on earth rod in pit, and grounding on Controller, check for 
earth continuity across installation 

Note: External contamination such as excess oil can insulate probe in areas such as 
wash down plants and workshops for diesel motors. 

Pumps activate prematurely 
  Check sensitivity setting on controller. Set to next lowest setting. 
Note: This is caused by external contaminates of sticky composition, and also very 

conductive – can cause premature activation in some industrial applications. 

Excessive fat build-up on probes   Move probe to a more turbulent area of pit, preferably close to inflow 

Probe works erratically 
  Check any junctions in probe cable, especially where moisture can penetrate. 
Note: Running the probe cable in the same conduit as pump power cables can cause 

inductance into probe cable and give false readings. 

High alarm activates after some 

delay when sensor is immersed 

  Check build-up on sensor – clean 
Note: This may be caused by some areas containing heavy sludge such as finals of 

treatment plants, the sludge can, over extended time, dry out over sensor.  A 
delay of 20 to 60 seconds can be experienced due to moisture slowly 
penetrating build-up.  Increasing sensitivity will also remedy the problem. 

 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 692 of 1659



Page 1 of 2MultiTrode - Tech Spec

13/08/2008http://www.multitrode.com.au/products/probe/tech_spec.cfm?

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 693 of 1659



 

Page 2 of 2MultiTrode - Tech Spec

13/08/2008http://www.multitrode.com.au/products/probe/tech_spec.cfm?

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 694 of 1659



MultiTrode Level Sensing  
Standard Control & Backup Systems
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MultiTrode is a world leader in pump station 

management systems, with customers in the USA, 

Australia, Asia, South America and Europe. 

MultiTrode has installed more than 12,000 pump 

controllers and station supervisors in pump 

stations worldwide, and probes in more than 

100,000 pump stations. With offices in the USA 

and Australia, the company has provided water 

and wastewater solutions to municipal authorities 

throughout the world for almost 20 years.

MultiTrode level sensors and control systems are 

used in a variety of municipal, commercial and 

industrial applications.

Product applications
Sewer wet well – primary control
MultiTrode probes used in conjunction with a choice of control 

systems have proven to be the most reliable and cost effective 

liquid level control solution available. 

Relay & probe backup system
The EPA encourages authorities to install backup systems in 

case the main system fails. The MTR together with a single 

sensor probe provides a highly reliable backup alarming 

solution. The MTRA and three-sensor probe can keep a pump 

station operating as well as provide an alarm.

Sewer wet well – backup level sensing 
The MT2PC can handle an existing 4-20mA device such as a 

pressure transducer or ultrasonic sensor as well as the high 

reliability MultiTrode probe as a backup. If the existing 4-20mA 

device fails the probe takes over.

Slaughterhouse – level sensing,  
agitation & pumping
Even in the worst conditions of fat, grease, debris and foam, the 

MultiTrode probe handles effluent extremely well. The MT2PC 

controls an agitator and a pump.

Sump Pits – level sensing and control
The MT2PC and probe provide reliable level sensing and 

control. The level indicator on the MT2PC removes the need for 

building managers to open the well cover.

Fire trucks 
Fire trucks carry one tank for water and one for concentrated 

liquid foam. Monitoring foam levels is unreliable using pressure 

transducers, floats and conductivity devices. The MultiTrode 

probe has proved to be the only reliable answer and has 

become first choice for monitoring of foaming liquid.
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The MultiTrode Probe
MultiTrode probes are 

unsurpassed for rugged 

reliability, cost effectiveness  

and simplicity. Designed  

for the tough, turbulent 

conditions found in water, 

sewage and industrial tanks 

and sumps, the probes can  

be found in the simplest and 

the most complex water  

and wastewater management  

systems around the world.   

 Low maintenance  

 Simple installation

 Excellent in turbulence  

 Short & long term cost savings

 Environmentally friendly

 Safe, low sensing voltage

 Unaffected by fat, grease,  
 debris and foam

 Positive pump cut-out 

 Safe – MTISB Barrier

Reliable in all conditions

Operation is unaffected by build up of fat,  

grease debris and foam, which causes other 

systems such as floats, bubblers, pressure and 

ultrasonic transducers to fail.  Turbulence does not affect the 

probe operation. The rugged, streamlined design eliminates 

tangling and is ideal for confined spaces. 

Positive pump cut-out
Operational consistency is important to longevity, low 

maintenance and cost control. The positive pump cut-out 

ensures pumps are turned off at the same level every time.  

This avoids damage due to pump over run and the cost of 

additional control equipment.

Safe for people and environment 
The extra low sensing voltage ensures operators and 

maintenance staff are protected. All MultiTrode products  

are environmentally safe, containing no mercury or other 

harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 

makes MultiTrode one of the most efficient level control 

systems available. Plus robust construction and longevity 

ensures continued cost savings when compared to other 

systems on the market.

Standard and custom probes
MultiTrode manufactures a wide range of standard probes, 

from a single sensor (200mm) to a ten-sensor probe (1000mm 

increasing to a maximum of nine metres). Custom probes can 

be manufactured to suit your requirements.

Installation
Installation is straightforward. Probes are easy to install 

without entering the wet area. The probe is simply lowered 

in from the top and suspended by its own cable, using the 

mounting kit supplied.

MTAK-1 Mounting Kit (Supplied)

MTAK-2 Mounting Kit (Optional extra)

This extended bracket 

provides up to 300mm 

extra wall clearance. 

This bracket is not 

included as standard 

with probes.

Ordering Examples and Information
  Probe Sensor Cable 
 Model Length  Separation  Length* Number of
 Code (m/in) (mm/in) (m/ft) Sensors 

 0.2/1-10 0.2/8 N/A 10/33 1

 0.5/3-10 0.5/16 150/6 10/33 3

 1.0/10-10 1/40 100/4 10/33 10

 1.5/10-30 1.5/60 150/6 30/100 10

 2.0/10-30 2/80 200/8 30/100 10

 2.5/10-30 2.5/96 250/10 30/100 10

 3.0/10-30 3/115 300/12 30/100 10

 6.0/10-30 6/224 600/24 30/100 10
 9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft

  Probe Length Sensor Cable Length

  (meters) Points (meters)

  2.5 10 10

The mounting bracket is a standard  

accessory supplied with all  

multi-sensor probes (not  

standard with 0.2/1-xx  

single sensor probe). 
 

The MTAK-1 mounting bracket has  

an integral cleaning device. All metal  

components are stainless steel.
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MTR Level Relay

The MTR level relay has proven itself to be 

simple and extremely reliable in pump stations 

everywhere. The MTR controls one pump or 

one alarm. The MTRA controls one pump and 

one alarm. 

 Safe
 The extra low sensing voltage ensures maintenance staff  
 and operators are protected at all times. 

 Four sensitivities
 Allows the relay to operate effectively in a wide range  
 of conductive liquids.

 Activation delays
 Each output can have a different time delay to overcome   
 wave action and turbulence.

 LED indication 
 High intensity LED indicators ensure clear signals.  
 Power On (green). Alarm On (red). Pump On (yellow).

 Dipswitch programmable
 All settings are easily selectable from the front panel.

 Proven reliability
 The proven design and performance of the relay ensures   
 long-term reliability of the MultiTrode system.

 I.S application
 Perfect for I.S application when used with an MTISB.

 Unique two-sensor operation (MTRA only)
 Pump and alarm can be controlled using two or three  
 sensors. Two-sensor operation is ideal for budget    
 applications or where space is limited.

 DIN rail or screw mounting

 Low installed cost

Mode of operation:
 MTR Mode Charge/Discharge (Fill or Empty)
 MTRA Mode Discharge ONLY

Probe Inputs: 
 Sensor inputs MTR : 2 / MTRA : 3 
 Sensor voltage 10/12VAC Nominal
 Sensor current  0.8mA max. (per sensor)
 Sensitivity  1k, 4k, 20k, 80k 

Relay Outputs:  
 MTR relay output 2 contact sets : 1 N/O & 1 C/O
 MTR Output delay 0, 2.5, 5, 10, 20, 40, 80, 160 sec

 MTRA relay output 2 relays : both N/O
 MTRA Output delay Pump: 0.5, 10; Alarm: 0.5, 15 sec  

 Relay contact rating 250 VAC  
   5A Resistive,  2A Inductive
 Relay contact life 105 Operations
 Terminal size 2 x 13 AWG /  2.5mm2

Display
 LEDs: Power On Pump Alarm
 MTR  Green Red
 MTRA Green Yellow Red

Physical Product:  
 Dimensions  2.7/8H x 1.3/4W x 4.1/2D (Inches)   
   72Hx45Wx114D (mm)
 Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
 Enclosure Makrolon (self-extinguishing)  
 

 

Power Supply:  
 Supply Voltage AC 24, 110,  240, 415VAC*  -  50/60Hz
 Power Consumption 3.5 Watts max         *(MTR only)
 Supply Voltage DC 12 or 24VDC,  
 Power Consumption 3 Watts max  

Environmental Range: 
 Centigrade  - 100  to +600C
 Fahrenheit  +140  to +1400F

Available Models & Ordering Information
 415VAC MTR-1 n/a 
 240VAC MTR-2 MTRA-2 
 110VAC MTR-3 MTRA-3 
 24VAC MTR-4  MTRA-4 
 24VDC MTR-5  MTRA-5 
 12VDC MTR-6  MTRA-6 

Specifications
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Mode of Operation:  

 Charge/ Discharge (Fill or Empty) Selectable via function switch 

 Pump Alternation Auto or Fixed: Selectable via Keypad

Level Sensing Probe Inputs: 

 Number of inputs 10

 Output voltage 2.5VAC Nominal (open circuit)

 Output current 0.8mA max (per sensor)

 Sensitivity settings 1k, 4k, 20k and 80k Ohm   Via function switch

 Max cable length Probe cable capacitance     

  compensation up to 3281ft (1km)  

Buttons: 

 Pump Mode  (Auto / Off / Manual)

 Fault Resets Pump 1, 2 and Alarms

  Level settings and simulation (see manual)  

  Pump mode selection and alternation  

 Fault Input:  Critical (Lockout) or Operated by voltage  

  Non-Critical (Auto Reset) free contact  

  (Selectable via function switch)  

  One fault input per pump  

Relay Outputs:   

 No. of relay outputs 2 pump N/O, 2 alarm (steady or flash) N/O

  1 common alarm N/O

 Relay contact rating 250VAC 5A Resistive, 2A Inductive

 Relay contact life 300,000 @ 2A Operations

Display:  

 LEDS Hi intensity (Red & Green)

Physical Product: 

 Controller

 Dimensions 3 ¾”Hx3 ¾”Wx5 11/16”D (Inches)

  95hx95wx145d (mm)

 Material Aluminium and Polycarb

 Mounting DIN Rail Mounted

 Terminal size 2 x 13 AWG /  2.5mm2

 IP Rating IP 20

 Keypad

 Dimensions 4 1/8”Hx6 7/8”Wx1”D / 105Hx175Wx24D 

 Material Polycarbonate

 Mounting Panel Mounted

 IP Rating IP 66 (when correctly mounted with gasket)

Power Supply:

 Supply voltage AC MTDPC 3  110VAC nom.  50/60Hz

  MTDPC 2  240VAC nom.  50/60Hz  

 Power Consumption 6VA max 

Environmental Range:   

 Operating Temp.   -10o to +60oC

  +14o to +140oF

 Humidity 90% non condensing

SpecificationsMTDPC / MTPC
- Basic Two Pump Controller

The MTDPC integrates all basic control functions 

into one panel – with setpoints for two pumps 

with alternation, a single fault input for each 

pump, liquid level simulation – so you can check 

pump and alarm operation without waiting 

for the well to fill and a display and operator 

interface showing pump status at a glance.   

The MTDPC pump controller was designed for small sullage pits 

or water pumps where basic control is required. Simple and low 

cost, the MTDPC has a variety of applications in effluent and 

stormwater pits, sullage pits, water tanks, car park pits, wash 

down pits and basement sumps. 

Anywhere you require simple to use, one off control, the 

MTDPC will do the job efficiently and reliably at a price that 

matches the need.

The MTDPC simplifies and reduces the cost and size of control 

panels, yet still delivers a host of functions that are easy to use:

 Level, pump and fault status indication

 Pump mode selection and alternation

 Flashing alarm outputs (selectable)

 Level simulator to test the system

 Flashing and static alarm output

 Sensitivities for a wide range of liquids

 Simple level configuration via the keypad

 Charge and discharge modes

 Operates with multi-sensor or  
 single probe and ball floats

Outside the USA the product is called the MTPC
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Available Models & Ordering Information

240VAC MTIC2 MTRIC2

110VAC MTIC3 MTRIC3

24VDC MTIC5

12VDC MTIC6

MTIC Rear

www.multitrode.com
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The MTIC was designed for applications 

where liquid level display, pump control 

and analogue output are needed. The unit 

provides level indication and ten N/O or  

N/C control relay outputs.   

Simple installation and operation procedures make this unit 

one of the easiest retrofit level control devices in the MultiTrode 

range for use when upgrading from ball floats.

Combining the MTIC with a ten-sensor probe offers the ultimate 

in low cost reliability. The MTIC is used where level indication or 

control of multiple pumps and/or alarms is required. 

The 4-20mA and 0-10v analogue outputs can operate chart 

recorders, variable speed drives, telemetry and other control 

devices. The MTIC can be connected to the MTRIC,  

MT2PC or MT3PC via its 4-20mA output, providing full 

multiple pump control.

Our customers use the MTIC for many applications, such as 

water reservoirs with remote pump stations or water tanks in 

high-rise buildings with basement pumps

MTIC Indicator Controller

Mode of Operation:

 Mode Charge or Discharge (Fill or Empty)

Probe Inputs:   MTIC ONLY

 Sensor Inputs  10

 Sensor Voltage  10VAC Nominal

 Sensor Current 0.8mA max (per sensor)

 Sensitivity  1k, 4k, 20k, 80k Ohms

Relay Outputs:  MTIC & MTRIC 

 No of relay outputs  10 N/O or N/C 

 Selectable Delays 0, 5, 10, 15 sec

 Relay contact rating  250VAC 5A Resistive,  2A Inductive

 Relay contact life  105 Operations

 Terminal size 2 x 2 x 13 AWG /  2.5mm2

Other Inputs:  MTRIC ONLY 

 Analog 4-20mA, 0-10VDC Note: The MTRIC is designed   

  to operate only with other MultiTrode devices   

  in conjunction with a Multitrode Probe. 

Other Outputs:  MTIC ONLY

 Analog  4-20mA RLoad < 940 Ohms

Display:

 LEDs 10 LED bargraph & Power On

Physical Product:

 Dimensions   3.78
 
h x 3.78

 
w 

 
x  5.12d (Inches)

  96h x 96w x 130d (mm)

 Mounting  Panel mounted through 

  cut-out (brackets supplied)

 Enclosure  Extruded alumium

Power Supply:

 Supply Voltage AC 24, 110,  240, 415VAC  -  50/60Hz

 Power Consumption 16VA max

 Supply Voltage DC 12 or 24VDC,  

 Power Consumption 10 watts max

Environmental Range: 

 Centigrade -10o to +60oC 

 Fahrenheit -14o to +140oF

Specifications

MTIC via 4-20mA to an MTRIC and/

or MT2PC is an ideal low-cost  

solution to remote water tanks
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MultiSmart Pump Controller & RTU 
This innovative product provides “out of the box” pump 

control for water and sewer pump stations. It combines ease 

of use with advanced functionality for up to 9 pumps. Open 

protocols and a high speed RTU ensures easy connection to 

any SCADA system.

Control Panels (USA only) 

MultiTrode supplies a complete range of panels built to 

customer specification for the water and wastewater industry. 

All panels are built in a UL approved control panel shop.

Intrinsically Safe Barrier
The MTISB is used between MultiTrode probes and control 

equipment. It eliminates the risk of dangerous energy entering 

the explosive environment where the level probe is located.  

5-channel and 10-channel barriers available.

Radios 
MultiTrode supplies a range 

of radios, antennas and trickle 

chargers for implementing a 

SCADA network.

Also from MultiTrode

PumpView 
PumpView is a web based SCADA system that allows full 

monitoring and control of pump stations over the Internet. 

So you can carry out many of the functions of traditional 

telemetry without any of the risks - and for a much lower cost. 

Outpost 2 SCADA 
MultiTrode Outpost 2 combines an open SCADA platform 

with a pre-built project including all the features of the 

MultiTrode field hardware. Low lifetime cost with operations 

staff able to expand the 

system themselves, and 

significant cost savings in 

reducing site visits.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 701 of 1659



MultiTrode Inc · USA
Suite 3, 990 South Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
Brisbane Technology Park   18 Brandl Street
PO Box 4633   Eight Mile Plains   Qld 4113

Tel: +61 7 3340 7000   Fax: +61 7 3340 7077
sales@multitrode.com.au

www.multitrode.com

“ MultiTrode products continue to set the standard for pump-station 
management systems. It is our aim to become the world leader 
in pump controls and pump-station management systems while 
providing total customer satisfaction.”
Craig Parkinson, Founder & Chairman, MultiTrode.

MTCAT7.1

MULTITRODE® and MULTISMART® are registered trademarks of MultiTrode Pty Ltd in Australia, USA and many countries 
worldwide.  PUMPVIEW® is a registered trademark of MultiTrode Pty Ltd in Australia.  Design registration is pending for the 
MultiSmart Pump Controller Remote and Base Modules in Australia, USA and many countries worldwide.  Patents pending in 
Australia, USA and many countries worldwide.

©2006 MultiTrode Pty Ltd.  This publication is protected by copyright.  No part of this publication may be reproduced by any 
process, electronic or otherwise, without the express written permission of MultiTrode Pty Ltd.
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Technical specification
ENM-10 Level regulator
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PRODUCT DESCRIPTION
The simplest possible method for level control! A
mechanical switch in a plastic casing, freely suspended
at the desired height from its own cable. When the liquid
level reaches the regulator, the casing will tilt and the
mechanical switch will close or break the circuit, thereby
starting or stopping a pump or actuating an alarm device.
No wear, no maintenance! In sewage pumping stations,
for ground water and drainage pumping — in fact, for
most level control applications — the ENM-10 is the ideal
solution.
The regulator casing is made of polypropylene and the
cable is sheathed with a special PVC compound. The
plastic components are welded and screwed together.
Adhesive is never used. Impurities and deposits will not
adhere to the smooth casing.
This level regulator is available in different versions,
depending upon the medium in which it is to be used. As
standard, the regulator can be obtained with 6, 13, 20, 30
or 50 metres (20, 42, 65, 100 or 167 feet) of cable for liquids
with specific density between 0.95 and 1.10 g/cm3; for
other specific densities, the regulator is only available with
20 metres (65 ft) of cable. The regulator can withstand up
to 60°C (140°F).

Technical data
Liquid temperature: min. 0°C (32°F)

max. 60°C (140°F)
Liquid density: min. 0.65 g/cm3

max. 1.5 g/cm3

Degree of protection: IP68, 20 m (65 ft)
Interrupting capacity AC, resistive load, 250V 10A
of micro switch: AC, inductive load, 250V 3A

cos ϕ = 0.5
DC, 30V 5A

Note that local regulations may limit the voltage.

Approvals: CSA, SEMKO, NEMKO,
CE
Approved according to
EN61058

Weight: approx. 2 kg (4.5 lb) for a
standard density regulator
with 20 m cable.

Materials
Body: polypropylene
Bending relief: EPDM rubber
Cable: special compound PVC or

chlorinated polyethylene CPE
rubber

Blue Blue

Brown Brown

Black Black

Dimensions
For density Hauteur du Diameter
g/cm3 régulateur en mm (in)

0.65—0.80 194 (7110/161) 100  (4)
0.80—0.95 177 (719/  161) 100  (4)
0.95—1.10 162 (613/861 ) 100  (4)
1.05—1.20 142 (519/161 ) 100  (4)
1.20—1.30 133 (511/461 ) 100  (4)
1.30—1.40 130 (512/161 ) 100  (4)
1.40—1.50 126 (519/16  1) 100  (4)

Regulator
length
mm (in)

Colour code
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3

CHEMICAL RESISTANCE LIST

0 = No effect, 1 = Minor to moderate, 2 = Severe effect. — = No information available.

The liquid in which level regulation is practiced most
frequently is, of course, water. Of the millions of re-
gulators in use all over the world today, it is estima-
ted that nine out of ten work in water.
However, with a float body of polypropylene, a cable
of PVC or CPE and a bending relief of EPDM rubber,
the ENM-10 is virtually insensitive to many aggressive
liquids.
The table shows how resistant the ENM-10 equipped
with either PVC or CPE cable, is to different chemicals
at two different temperatures. The classification is
broken down into the following categories:

0 = No effect, 1 = Minor to moderate and 2 = Severe
effect. The sign — means that information is not avai-
lable.
Keep in mind also that the density of the liquid deter-
mines the bouyancy of the regulator. The ENM-10 is
made for seven different densities. See page 2.

PVC cable CPE cable PVC cable CPE cable Solvents and PVC cable CPE cable

Acids Salts miscellaneous
20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C

(68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F)

Acetic Acid 50% 1 2 0 0
Acetic Acid 75% 2 2 0 0
Benzoic Acid 2 2 0 0
Boric Acid 5% 0 — 0 0
Butyric Acid 2 2 2 2

Chromic Acid 10% 0 2 2 2
Citric Acid 0 1 0 0
Hydrobromic
Acid 5% 1 2 0 0
Hydrochloric
Acid 10% 0 1 0 1
Hydrochloric
Acid 37% 1 2 0 2

Hydrocyanic
Acid 10% 0 0 1 2
Hydrofluoric
Acid 5% 0 2 0 1
Hypochloric Acid 1 2 2 2
Maleic Acid 2 2 2 2
Nitric Acid 5% 1 1 1 1

Nitric Acid 65% 2 2 2 2
Oleic Acid 1 2 2 2
Oxalic Acid 50% 1 1 1 2
Phosphoric
Acid 25% 0 0 1 2
Phosphoric
Acid 85% 0 0 1 2

Sulphuric Acid 10% 1 2 1 2
Sulphuric Acid 78% 2 2 2 2
Tannic Acid 0 0 0 0
Tartaric Acid 1 1 1 1

Bases

Ammonium
Hydroxide 0 — 0 0
Calcium Hydroxide 0 0 0 0
Potassium
Hydroxide 1 2 0 0
Sodium Hydroxide 1 2 0 0

Aluminium Chloride 0 0 0 0
Calcium Sulphate 0 0 0 0
Calcium Chloride 0 0 0 0
Calcium Nitrate 0 0 0 0
Copper Chloride 0 0 0 0

Copper Sulphate 0 0 0 0
Ferric Chloride 0 0 0 0
Ferrous Sulphate 0 0 0 0
Magnesium Chloride 0 0 0 0
Potassium Sulphate 0 0 0 0

Potassium Nitrate 0 0 0 0
Potassium
Carbonate 1 1 1 1
Potassium
Bicarbonate 0 0 0 0

Sodium Sulphate 0 0 0 0
Sodium Chloride 0 0 0 0
Sodium Nitrate 0 0 0 0
Sodium Bicarbonate 0 0 0 0
Sodium Carbonate 0 0 0 0

Tin Chloride 1 1 1 1
Zinc Sulphate 0 0 0 0
Zinc Chloride 0 0 0 0

Oils

Castor Oil 1 1 1 1
Cocoanut Oil 0 — 0 2
Corn Oil 2 2 2 2
Diesel Oil 2 2 2 2

Linseed Oil 2 2 2 2
Mineral Oils 2 2 2 2
Olive Oil 1 1 1 1
Silicone Oils 0 0 0 0

Aceton 2 2 2 2
Aniline 2 2 1 2
Benzene 2 2 2 2
Butyl Alcohol 2 2 0 1
Carbon
Tetrachloride 2 2 2 2

Chlorobenzene 2 2 2 2
Chloroform 2 2 2 2
Ethyl Alcohol 2 2 0 1
Ethyl Ether 2 2 2 2
Ethyl Acetate 2 2 2 2

Ethylene Dichloride 2 2 2 2
Ethylene Chloride 2 2 2 2
Formaldehyde 37% 1 2 0 0
Gasoline 2 2 2 2
Kerosene 2 2 2 2

Methyl Alcohol 2 2 0 0
Methyl Ethyl Ketone 2 2 2 2
Methylene Chloride 2 2 2 2
Nitrobenzene 2 2 2 2
Phenol 2 2 2 2

Toluene 2 2 2 2
Trichlorethylene 2 2 2 2
Turpentine 2 2 2 2
Xylene 2 2 2 2

Gases

Carbon Dioxide 0 0 0 0
Carbon Monoxide 0 0 0 0
Chlorine (wet) 2 2 2 2
Hydrogen Sulphide 0 0 1 1
Sulphur Dioxide
(wet) 1 1 2 2

Always observe local regulations:
Take particular note of:
• risk of fire/explosion
• hygiene requirements
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Wiring alternative
To conform to local regulations,
the level regulators are normally
connected through a transformer
to a low-tension control circuit.
Two regu-lators are used — one
for starting and one for stopping. A
third regulator can be connected if
an alarm is required at a given
level. Identical regulators can be
used for all functions.

Let the level drop . . . . . . to the lowest permissible
point.

The regulator will then
react . . .

. . . so the process is
reversed.

At the highest permissible
point . . .

. . . level regulator II
reacts . . .

. . . in the opposite fashion.

A. Connected for emptying
Connect the blue and black leads.
Insulate the brown lead.

B. Connected for filling
Connect the blue and brown leads.
Insulate the black lead.

The manufacturers reserve the right to alter
performance specification or design without notice.
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Flygt

The well-balanced design of ENM-10 makes 
it hang immersed with its cable stretched, 
preventing it from tangling with other level 
regulators. Immersion also counteracts the build-
up of deposits.

Polypropylene ‘non-stick’ casing. Bouyancy 
ratings  for most applications.

ENM-10 level regulator

The simplest possible method for level control In sewage pumping 
stations, for ground water and drainage pumping - in fact, for 
most level control applications – the ENM-10 is the most obvious 
solution. 
When the liquid level reaches the regulator, the casing tilts, 
activating the internal micro switch, thereby starting or stopping a 
pump or tripping an alarm device.
The regulator casing is made of polypropylene, a nonstick material 
resistant to most aggressive liquids. The cable is sheathed with PVC 
or rubber to avoid the build up of impurities and deposits.
This ensures reliable operation and a minimum of maintenance.
Rather than fl oating on the surface, ENM-10 hangs immersed in 
the liquid. This prevents the cables from tangling when several 
regulators are used.
In a two-pump station, four level regulators are generally used. 
One is positioned at the stop level, one at each of the pumps start 
levels, and the fourth regulator is used to trigger a high level alarm.
The ENM-10 is a reliable and environmentally friendly level 
regulator for use in a variety of applications. No toxic materials 
(such as lead or mercury) are used in its manufacture. The plastic 
components are welded and screwed together. Adhesive is never 
used.
To meet the needs of the large varity of applications ENM-10 is 
available in both CE and CSA compliant versions. Several versions 
are available to meet the various market needs. Different lengths of 
cable can be obtained as standard with the normal density version. 
The operating temperature range is 0º C up to 60º C.
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When the level drops, the micro 
switch is activated and pumping 
stops

The level begins to rise... When it reaches the highest 
permissible point, the second 
regulator reacts...

and pumping resumes until the 
micro switch is activaded.

Typically four regulators are used 
in a two-pump station.

Basic principle

This level regulator is available in different versions, depending upon the medium in 
which it is to be used.

Dimensions
For density, g/cm3 Regulator length, mm Diameter, mm
0.65 – 0.80 194 100
0.80 – 0.95 177 100
0.95 – 1.10 162 100
1.05 – 1.20 142 100
1.20 – 1.30 133 100
1.30 – 1.40 130 100
1.40 – 1.50 126 100

Materials
Body Polypropylene
Bending relief EPDM rubber
Cable Special compound PVC or chloroprene rubber

Technical data
Liquid temperature min. 0° C, max. 60° C
Liquid density min. 0.65 g/cm3, max. 1.5 g/cm3

Degree of protection IP68, 20 m

Micro switch data
Interrupting capacity, 
AC

250 V/ 10 A resistive load
250 V/ 3 A inductive load at cosφ= 0,5

Bending relief 30 V/ 5 A, 250 V/ 0,05 A
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Operating Instructions
VEGABAR 74
4 … 20 mA/HART

Process pressure/
Hydrostatic

p
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Supplementary documentation
Information:
Depending on the ordered version, supplementary documen-
tation belongs to the scope of delivery. You find this
documentation in chapter "Product description".

Instructions manuals for accessories and replacement
parts
Tip:
To ensure reliable setup and operation of your VEGABAR 74,
we offer accessories and replacement parts. The associated
documents are:
l Supplementary instructions manual 32036 "Welded socket

and seals"
l Operating instructions manual 32798 "Breather housing

VEGABOX 02"
l Operating instructions manual 20591 "External indicating

and adjustment unit VEGADIS 12"

VEGABAR 74 - 4 … 20 mA/HART 3
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1 About this document
1.1 Function
This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGABAR 74 - 4 … 20 mA/HART
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.
During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use
VEGABAR 74 is a pressure transmitter for measurement of
gauge pressure, absolute pressure and vacuum.
You can find detailed information on the application range in
chapter "Product description".
Operational reliability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.
Due to safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.
The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

VEGABAR 74 - 4 … 20 mA/HART 5
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During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips
The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity
VEGABAR 74 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendationNE 21 and is in CE conformity
with LVD (73/23/EWG).
Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 61326: 2004 (class B)
- Susceptibility EN 61326: 2004 including supplement A

l LVD: EN 61010-1: 2001
VEGABAR 74 is not subject to the pressure device guideline.1)

2.7 Fulfilling NAMUR recommendations
VEGABAR 74 fulfills the following NAMUR recommendations:
l NE 21 (interference resistane and emitted interference)
l NE 43 (signal level for failure information)
l NE 53 (compatibility sensor and indicating/adjustment

components)
VEGA instruments are generally upward and downward
compatible:
l Sensor software to DTM VEGABAR 74 HART
l DTM VEGABAR 74 for adjustment software PACTware™
The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.
The software version of VEGABAR 74 HART can be read out
via PACTware™.

1) Due to the flush diaphragm, no own pressure compartment is formed.

6 VEGABAR 74 - 4 … 20 mA/HART
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You can view all software histories on our website www.vega.
com.Make use of this advantage and get registered for update
information via e-mail.

2.8 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

VEGABAR 74 - 4 … 20 mA/HART 7
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l VEGABAR 74 pressure transmitter
l Documentation

- this operating instructions manual
- Test certificate for pressure transmitters
- Ex-specific "Safety instructions" (with Ex-versions)
- if necessary, further certificates

VEGABAR 74 consists of the following components:
l Process fitting with measuring cell
l Housing with electronics
l Connection cable (direct cable outlet)
The components are available in different versions.

1

2

3

Fig. 1: Example of a VEGABAR 74 with process fitting G1½ A
1 Connection cable
2 Housing with electronics
3 Process fitting with measuring cell

Scope of delivery

Components

8 VEGABAR 74 - 4 … 20 mA/HART
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3.2 Principle of operation
VEGABAR 74 is a pressure transmitter for use in the paper,
food processing and pharmaceutical industry. Thanks to the
high protection class IP 68/IP 69K it is particularly suitable for
use in humid environment. Depending on the version, it is used
for level, gauge pressure, absolute pressure or vacuum
measurements. Measured products are gases, vapours and
liquids, also with abrasive contents.
The sensor element is the CERTEC® measuring cell with
flush, abrasion resistant ceramic diaphragm. The hydrostatic
pressure of the medium or the process pressure causes a
capacitance change in the measuring cell via the diaphragm.
This change is converted into an appropriate output signal and
outputted as measured value.
The CERTEC® measuring cell is also equipped with a
temperature sensor. The temperature value can be processed
via the signal output.
Two-wire electronics 4 … 20 mA/HART for power supply and
measured value transmission over the same cable.
The supply voltage range can differ depending on the
instrument version.
The data for power supply are stated in chapter "Technical
data" in the "Supplement".

3.3 Operation
VEGABAR 74 4… 20mA/HART can be adjusted with different
adjustment media:
l with external adjustment/indication VEGADIS 12
l an adjustment software according to FDT/DTM standard,

e.g. PACTware™ and PC
l with a HART handheld
The kind of adjustment and the adjustment options depend on
the selected adjustment component. The entered parameters
are generally saved in the respecitive sensor, when adjusting
with PACTware™ and PC optionally also in the PC.

Area of application

Functional principle

Supply

VEGABAR 74 - 4 … 20 mA/HART 9
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3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.
Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.
The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.
Unless otherwise indicated, the packages must be stored only
under the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

10 VEGABAR 74 - 4 … 20 mA/HART
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4 Mounting
4.1 General instructions
Make sure that the wetted parts of VEGABAR 74, especially
the seal and process fitting, are suitable for the existing
process conditions such as pressure, temperature etc. as well
as the chemical properties of the medium.
You can find the specifications in chapter "Technical data" in
the "Supplement".
Higher process temperatures often mean also higher ambient
temperatures. Make sure that the upper temperature limits
stated in chapter "Technical data" for the environment of the
electronics housing and connection cable are not exceeded.

1

2

Fig. 2: Temperature ranges
1 Process temperature
2 Ambient temperature

l The connection cable has a capillary for atmospheric
pressure compensation

à Lead the cable end into a dry space or into a suitable
terminal housing.

Information:
VEGA recommends the breather housing VEGABOX 02 or the
indication/adjustment VEGADIS 12. Both contain terminals
and a ventilation filter for pressure compensation. For
mounting outdoors, a suitable protective cover is available.

Materials, wetted parts

Temperature limits

Connection

VEGABAR 74 - 4 … 20 mA/HART 11
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4.2 Mounting steps
Seal the thread with teflon, hemp or a similar resistant seal
material on the process fitting thread 1½ NPT.
à Screw VEGABAR 74 into the welded socket. Tighten the

hexagon on the process fitting with a suitable wrench.
Wrench size, see chapter "Dimensions".

Seal the flange connections according to DIN/ANSI with a
suitable, resistant seal and mount VEGABAR 74 with suitable
screws.
Use the seal suitable for the respective process fitting. You can
find the components in the line of VEGA accessories in the
supplementary instructions manual "Welded socket and
seals".

Sealing/Screwing in threaded
versions

Sealing/Screwing in flange
versions

Sealing/Screwing in hygienic
fittings

12 VEGABAR 74 - 4 … 20 mA/HART
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltage surges are expected, versions with inte-

grated overvoltage arresters should be used or external
overvoltage arresters should be installed

Tip:
We recommend the version of VEGABAR 74 with integrated
overvoltage arrester or VEGA type ÜSB62-36G.X as external
overvoltage arreaster.

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

Power supply and current signal are carried on the same two-
wire cable. The voltage supply range can differ depending on
the instrument version.
The data for power supply are stated in chapter "Technical
data" in the "Supplement".
Provide a reliable separation of the supply circuit from the
mains circuits according to DIN VDE 0106 part 101.
VEGA power supply units VEGATRENN 149AEx, VEGASTAB
690, VEGADIS 371 as well as all VEGAMETs meet this
requirement. When using one of these instruments, protection
class III is ensured for VEGABAR 74.
Bear in mind the following factors regarding supply voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5 mA or 22 mA in
case of fault message)

l Influence of additional instruments in the circuit (see load
values in chapter "Technical data")

VEGABAR 74 is connected with standard two-wire cable
without screen. An outer cable diameter of 5 … 9 mm ensures
the seal effect of the cable gland when connecting via
VEGABOX 02 or VEGADIS 12. If electromagnetic interference
is expected which is above the test values of EN 61326 for

Note safety instructions

Take note of safety
instructions for Ex
applications

Select power supply

Selecting connection cable
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industrial areas, screened cable should be used. For HART
multidrop operation we recommend as standard practice the
use of screened cable.

1

2

Fig. 3: Connection of VEGABAR 74
1 Direct connection
2 Connection via VEGABOX 02 or VEGADIS 12

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In the VEGABOX 02 or
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal on the outside of
the housing must be connected to the potential equalisation
(low impedance).
If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e.g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.
Take note of the corresponding installation regulations for Ex
applications. In particular, make sure that no potential equal-
isation currents flow over the cable screen. In case of
grounding on both sides this can be achieved by the use of a
capacitor or a separate potential equalisation.

Cable screening and ground-
ing

Select connection
cable for Ex applica-
tions
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5.2 Connection procedure
Proceed as follows:
1 Wire the connection cable up to the connection compart-

ment. The bending radius must be at least 25 mm.2)
2 Connect the wire ends to the screw terminals according to

the wiring plan
Proceed as follows:
1 Snap connection housing onto the carrier rail or screw it to

the mounting plate
2 Loosen the cover screws and remove the cover
3 Insert the cable through the cable entry into the connection

housing housing
4 Loosen the screws with a screwdriver
5 Insert the wire ends into the open terminals according to

the wiring plan
6 Tighten the screws with a screwdriver
7 Check the hold of the wires in the terminals by lightly

pulling on them
8 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
9 Connect the supply cable according to steps 3 to 8
10 Screw the housing cover back on
The electrical connection is finished.

2) The connection cable is already preconfectioned. After shortening the ca-
ble, fasten the type plate with support again to the cable.

Direct connection

Via VEGABOX 01 or VEGADIS
12
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5.3 Wiring plan

5
1
2
3

4

Fig. 4: Wire assignment, connection cable
1 brown (+): to power supply or to the processing system
2 blue (-): to power supply or to the processing system
3 yellow: is only required with VEGADIS 12, otherwise connect to minus or

with VEGABOX 01 to terminal 33)

4 Screen
5 Breather capillaries with filter element

1
2

+1
2

3
4

5
6

1
2

3
4

5
6

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the processing system
2 Screen4)

Wire number Wire colour/Polarity VEGABAR 74 terminal
1 brown (+) 1
2 blue (-) 2
3 Yellow 2

Screen Ground

3) For customer-specific versions already connected with blue (-) when being
shipped.

4) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Direct connection

Connection via VEGABOX 02
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+ 

– 

+ 

– 

VEGADIS 12 

TRANSMITTER 
+ 

4...20mA 
+ 

NOT USED

8 7 6 5 12 11 10 1 2 3 
- 

OPERATE 

ti 

ZERO 

SPAN 

TRANSMITTER 

3 

4 5 

1 

2 

Fig. 6: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 … 20 mA measurement)
3 Screen5)

4 Breather capillaries
5 Suspension cable

Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

5) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection via VEGADIS 12
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6 Set up
6.1 Setup steps without VEGADIS 12
After mounting and electrical connection, VEGABAR 74 is
ready for operation.
à Switch on voltage
The electronics now carries out a self-check for approx. 2
seconds. Then VEGABAR 74 delivers a current of 4 … 20 mA
according to the actual level.

6.2 Setup steps with VEGADIS 12
l zero - measuring range begin
l span - measuring range end
l ti - Integration time

VEGADIS 12

TRANSMITTER
+

4...20mA

+
not used

8765 1211101 2 3
- -

OPERATE

ti

ZERO

SPAN

TRANSMITTER

1
2

3

Fig. 7: Adjustment elements of VEGADIS 12
1 Rotary switch: choose the requested function
2 [+] key, change value (rising)
3 [-] key, change value (falling)

l With the rotary switch the requested function is selected
l With the [+] and [-] keys, the signal current or the

integration time are adjusted
l Finally the rotary switch is set to position "OPERATE"
The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.
Proceed as follows for adjustment with VEGADIS 12:
1 Open housing cover
2 Connect hand multimeter to terminals 10 and 12
3 Meas. range begin: Set rotary switch to "zero"

Adjustment volume

Adjustment system

Adjustment steps, adjustment

18 VEGABAR 74 - 4 … 20 mA/HART
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4 Empty the vessel or reduce process pressure
5 Set a current of 4 mA with the [+] and [-] keys
6 Meas. range end: Set rotary switch to "span"
7 Fill the vessel or increase process pressure
8 Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"
10 Close housing cover
The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level.
Proceed as follows for the adjustment of the integration time
with VEGADIS 12:
1 Open housing cover
2 Set rotary switch to "ti"
3 By pushing the [-] key 10-times, make sure that the

integration time is set to 0 sec.
4 For every 1 sec. requested integration time, push the [+]

key once.
5 The integration time is the time required by the output

current signal to reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close housing cover
The display outputs the current 4 … 20 mA as bar graph and
digital value.
With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.
You can scale the digital value to any value between -9999 …
+9999 via the adjustment module.
Proceed as follows for scaling the indication of VEGADIS 12:
1 Open housing cover
2 Initial value: Set rotary switch to "zero"
3 Set the requested value, e.g. 0 with the [+] and [-] keys
4 Final value: Set the rotary switch to "span"
5 Set the requested value, e.g. 1000 with the [+] and [-] keys
6 Decimal point: Set the rotary switch to "point"
7 With the [+] and [-] keys you can adjust the requested

value, e.g. 8888 (no decimal point)

Adjustment steps, integration
time

Adjustment steps, scaling
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8 Set rotary switch to "OPERATE"
9 Close housing cover
The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level.

20 VEGABAR 74 - 4 … 20 mA/HART
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7 Setup with PACTware™
7.1 Connect the PC with VEGACONNECT 3

~

=

2
3

1

4

Power supply

VEGACONNECT 3

PACTware    /TM

Fig. 8: Connecting the PC to the signal cable
1 RS232 connection (with VEGACONNECT 3) or USB connection (with

VEGACONNECT 4)
2 VEGABAR 74
3 HART adapter cable
4 HART resistance 250 Ohm (optional depending on the processing)

Necessary components:
l VEGABAR 74
l PC with PACTware™ and suitable VEGA DTM
l VEGACONNECT 3 or 4 with HART adapter cable (art. no.

2.25397)
l HART resistance approx. 250 Ohm
l Power supply unit
Note:
With power supply units with integrated HART resistance
(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary (e.g. VEGATRENN 149A, VEGA-
DIS 371, VEGAMET 381/624/625, VEGASCAN 693). In such
cases, VEGACONNECT 3 can be connected parallel to the
4 … 20 mA cable.

Connecting the PC to the
signal cable
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7.2 Connect the PC with VEGACONNECT 4

2 4

31 O
PE

N

T
W
IS
T

U
S
B

LO
CK

Fig. 9: Connecting the PC via HART to the signal cable
1 VEGABAR 74
2 HART resistance 250 Ohm (optional depending on the processing)
3 Connection cable with 2 mm pins and terminals
4 Processing system/PLC/Voltage supply

Necessary components:
l VEGABAR 74
l PC with PACTware™ and suitable VEGA DTM
l VEGACONNECT 4
l HART resistance 250 Ohm (optional depending on the

processing)
l Power supply unit or processing system
Note:
With power supply units with integrated HART resistance
(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary. This applies, e.g. to the VEGA
instruments VEGATRENN 149A, VEGADIS 371, VEGAMET
381). Also usual Ex separators are most of the time equipped
with a sufficient current limitation resistor. In such cases,
VEGACONNECT4 can be connectedparallel to the 4… 20mA
cable.

Connection via HART
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7.3 Parameter adjustment with PACTware™
Further setup steps are described in the operating instructions
manual "DTM Collection/PACTware™" attached to each CD
and which can also be downloaded from our homepage. A
detailed description is available in the online help of
PACTware™ and the VEGA DTMs.

Note:
Keep in mind that for setup of VEGABAR 74, DTM-Collection
in the actual version must be used.
All currently available VEGA DTMs are provided in the DTM
Collection on CD and can be obtained from the responsible
VEGA agency for a token fee. This CD includes also the up-to-
date PACTware™ version. The basic version of this DTM
Collection incl. PACTware™ is also available as a free-of-
charge download from the Internet.

Go via www.vega.com and "Downloads" to the item "Soft-
ware".

7.4 Parameter adjustment with AMS™ and PDM
For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and
PDM, a free-of-charge download is available via Internet.
Go via www.vega.com and "Downloads" to the item "Soft-
ware".

7.5 Saving the parameter adjustment data
It is recommended to document or save the parameter
adjustment data. They are hence available for multiple use or
service purposes.
The VEGA DTM Collection and PACTware™ in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

VEGABAR 74 - 4 … 20 mA/HART 23

Setup with PACTware™

28
43

2-E
N-

07
07

18
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 731 of 1659



8 Maintenance and fault rectification
8.1 Maintenance
When used as directed in normal operation, VEGABAR 74 is
completely maintenance free.

8.2 Fault clearance
The operator of the system is responsible for taken suitable
measures to remove interferences.
VEGABAR 74 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:
l Sensor
l Process
l Supply
l Signal processing
The first measures to be taken are to check the output signals
as well as to evaluate the error messages via the indicating
and adjustment module. The procedure is described below.
Further comprehensive diagnostics can be carried out on a PC
with the software PACTware™ and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.
However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.
The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.
Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.
? 4 … 20 mA signal not stable

l Level fluctuations
à Adjust integration time via PACTware™
l no atmospheric pressure compensation
à Check the capillaries and cut them clean

Reaction in case of failures

Causes of malfunction

Fault rectification

24 hour service hotline

Checking the 4 … 20 mA sig-
nal
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à Check the pressure compensation in the housing and
clean the filter element, if necessary

? 4 … 20 mA signal missing
l Wrong connection to power supply
à Check connection according to chapter "Connection

steps" and if necessary, correct according to chapter
"Wiring plan"

l No voltage supply
à Check cables for breaks; repair if necessary
l supply voltage too low or load resistance too high
à Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
l electronics module or measuring cell defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

8.3 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety

data sheet outside on the packaging
l Please ask the agency serving you for the address of your

return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"

Reaction after fault rectifica-
tion
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9 Dismounting
9.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

9.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws (in Germany, e.g.
ElektroG). Pass the instrument directly on to a specialised
recycling company and do not use the municipal collecting
points. These may be used only for privately used products
according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.
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10 Supplement
10.1 Technical data
General data
Manufacturer VEGA Grieshaber KG, D-77761 Schiltach
Type name VEGABAR 74
Parameter, pressure Gauge pressure, absolute pressure, vacuum
Measuring principle Ceramic-capacitive, dry measuring cell
Communication interface None

Materials and weights
Material 316L corresponds to 1.4404 or 1.4435
Materials, wetted parts
- Process fitting 316L
- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)
- Seal FKM (e.g. Viton), Kalrez 6375, EPDM, Chem-

raz 535
- Seal process fitting thread G½ A,

G1½ A
Klingersil C-4400

Materials, non-wetted parts
- Housing 316L
- Ground terminal 316Ti/316L
- Connection cable PUR, FEP, PE
- type label support on cable PE-HART
Weight 0.8 … 8 kg (1.8 … 17.6 lbs), depending on

process fitting

Output variable
Output signal 4 … 20 mA/HART
Failure signal 22 mA (3.6 mA), adjustable
Max. output current 22.5 mA
Damping (63 % of the input variable) 0 … 10 s, adjustable
Step response or adjustment time 70 ms (ti: 0 s, 0 … 63 %)
Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature
Processing is made via HART-Multidrop
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Range -50 … +150 °C (-58 … +302 °F)
Resolution 1 °C (1.8 °F)
Accuracy
- in the range of 0 … +100°C

(+32 … +212 °F)
±3 K

- in the range of -50 … 0 °C
(-58… +32 °F) and +100… +150 °C
(+212 … +302 °F)

typ. ±4 K

Input variable
Adjustment
Zero adjustable -20 … +95 % of the nominal measuring range
Span adjustable 3.3 … +120 % of the nominal measuring range
Recommended max. turn down 10:1
Nominal measuring ranges and overload resistance
Nominal range Overload, max. pressure6) Overload, min. pressure
Gauge pressure
0 … 0.1 bar/0 … 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa
0 … 0.2 bar/0 … 20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa
0 … 0.4 bar/0 … 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa
0 … 60 bar/0 … 6000 kPa 200 bar/20000 kPa -1 bar/-100 kPa
-1 … 0 bar/-100 … 0 kPa 35 bar/3500 kPa -1 bar/-100 kPa
-1 … 1.5 bar/-100 … 150 kPa 50 bar/5000 kPa -1 bar/-100 kPa
-1 … 5 bar/-100 … 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa
-1 … 10 bar/-100 … 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa
-1 … 25 bar/-100 … 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa
-1 … 60 bar/-100 … 6000 kPa 300 bar/30000 kPa -1 bar/-100 kPa
-0.05 … 0.05 bar/-5 … 5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa
-0.1 … 0.1 bar/-10 … 10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa

6) Limited to 200 bar according to the pressure device directive.

Supplement
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Nominal range Overload, max. pres-
sure6)

Overload, min. pressure

-0.2 … 0.2 bar/-20 … 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
-0.5 … 0.5 bar/-50 … 50 kPa 35 bar/3500 kPa -1 bar/-100 kPa
Absolute pressure
0 … 0.1 bar/0 … 10 kPa 15 bar/1500 kPa
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa
0 … 60 bar/0 … 6000 kPa 200 bar/20000 kPa

Reference conditions and influencing variables (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1
- Temperature +15 … +25 °C (+59 … +77 °F)
- Relative humidity 45 … 75 %
- Air pressure 860 … 1060 mbar/86 … 106 kPa

(12.5 … 15.4 psi)
Determination of characteristics Limit point adjustment according to

IEC 61298-2
Characteristics linear
Reference installation position upright, diaphragm points downward
Influence of the installation position <0.2 mbar/20 Pa (0.003 psi)

Deviation determined according to the limit point method according to IEC 607707)

Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.
Deviation
- Turn down 1:1 up to 5:1 <0.075 %
- Turn down up to 10:1 <0.015 % x TD
Deviation with absolutely flush process fittings EV, FT
- Turn down 1:1 up to 5:1 <0.05 %
- Turn down up to 10:1 <0.01 % x TD

7) Incl. non-linearity, hysteresis and non-repeatability.

Supplement
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Deviation with absolute pressure measuring range 0.1 bar
- Turn down 1:1 up to 5:1 <0.25 % x TD
- Turn down up to 10:1 <0.05 % x TD

Influence of the product or ambient temperature
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.
Average temperature coefficient of the zero signal
In the compensated temperature range of 0 … +100 °C (+212 °F), reference temperature
20 °C (68 °F):
Average temperature coefficient of the zero signal
- Turn down 1:1 <0.05 %/10 K
- Turn down 1:1 up to 5:1 <0.1 %/10 K
- Turn down up to 10:1 <0.15 %/10 K
Outside the compensated temperature range:
Average temperature coefficient of the zero signal
- Turn down 1:1 typ. <0.05 %/10 K
Thermal change of the current output
Applies also to the analogue 4 … 20 mA current output and refers to the set span.
Thermal change, current output <0.15 % at -40 … +80 °C (-40 … +176 °F)

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.
Long-term drift of the zero signal <(0.1 % x TD)/1 year

Total deviation (similar to DIN 16086)
The total deviation (max. practical deviation) is the sum of basic accuracy and long-term
stability:
Ftotal= Fperf + Fstab
Fperf = √((FT)2 + (FKl)2)
With
- Ftotal: Total deviation
- Fperf: Basic accuracy
- Fstab: Long-term drift
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- FT: Temperature coefficient (influ-
ence of medium or ambient tem-
perature)

- FKl: Deviation

Ambient conditions
Ambient, storage and transport temperature
- Connection cable PE -40 … +60 °C (-40 … +140 °F)
- Connection cable PUR, FEP -40 … +85 °C (-40 … +185 °F)

Process conditions
The specifications of the pressure stage are used as an overview. The specifications on the
type plate are applicable.
Pressure stage, process fitting
- Thread 316L PN 60
- Thread Alu PN 25
- Hygienic fittings 316L PN 10, PN 16, PN 25, PN 40
- Flange 316L, flange with extension

316L
PN 40 or 150 lbs, 300 lbs

Product temperature depending on the measuring cell seal
- FKM (e.g. Viton) -20 … +100 °C (-4 … +212 °F)
- EPDM -40 … +100 °C (-40 … +212 °F), 1 h: 140 °C/

284 °F cleaning temperature
- Kalrez 6375 (FFKM) -10 … +100 °C (+14 … +212 °F)
- Chemraz 535 -30 … +100 °C (-22 … +212 °F)
Vibration resistance mechanical vibrations with 4 g and 5… 100Hz8)
Shock resistance Acceleration 100 g/6 ms9)

Electromechanical data
Connection cable
- Configuration four wires, one suspension cable, one breather

capillary, screen braiding, metal foil, mantle
- Wire cross-section 0.5 mm² (AWG no. 20)
- wire resistance <0.036 Ohm/m (0.011 Ohm/ft)
- Standard length 6 m (19.685 ft)
- max. length with VEGADIS 12 200 m (656.168 ft)

8) Tested according to the regulations of German Lloyd, GL directive 2.
9) Tested according to EN 60068-2-27.
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- Min. bending radius at 25 °C/77 °F 25 mm (0.985 in)
- Diameter approx. 8 mm (0.315 in)
- Colour - standard PE Black
- Colour - standard PUR Blue
- Colour - Ex-version Blue

Voltage supply
Supply voltage
- Non-Ex instrument 12 … 36 V DC
- EEx ia instrument 12 … 29 V DC
Permissible residual ripple
- <100 Hz Uss <1 V
- 100 Hz … 10 kHz Uss <10 mV
Load see diagram

1000
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250

12 181614 20 22 24 26 28 29 30 32 34 36

Ω

V

1

4

2

3

Fig. 10: Voltage diagram VEGABAR 74
1 HART load
2 Voltage limit Ex instrument
3 Voltage limit non-Ex instrument
4 Voltage supply

Load in conjunction with VEGADIS 12 see diagram
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Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12
1 HART load
2 Voltage limit Ex instrument
3 Voltage limit non-Ex instrument
4 Voltage supply

Integrated overvoltage protection
Nominal leakage current (8/20 µs) 10 kA
Min. response time <25 ns

Electrical protective measures
Protection IP 68 (25 bar)/IP 69K
Overvoltage category III
Protection class III

Approvals10)

ATEX ia ATEX II 1G EEx ia IIC T6; ATEX II 2G
EEx ia IIC T6

Ship approvals GL, LRS, ABS, CCS, RINA, DNV
Others WHG

10) Deviating data in Ex applications: see separate safety instructions.
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10.2 Dimensions

VEGABAR 74 - threaded fitting
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Fig. 12: VEGABAR 74 threaded fitting: GV = G½ A manometer connection EN 837, GI = G½ A inner G¼ A, GG = G1½ A,
GN = 1½ NPT, GM = G1½ A 70 mm, GR = ½ NPT inner ¼ NPT
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VEGABAR 74 - hygienic fitting 1
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Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 1½", CA = Tri-Clamp 2", LA = hygienic fitting with compression nut
F40, TA = TuchenhagenVarivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to
DIN 11851
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VEGABAR 74 - hygienic fitting 2
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Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Anderson 3" long/short fitting
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VEGABAR 74 - flange connection
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Fig. 15: VEGABAR 74 - flange connection
1 Flange connection according to DIN 2501
2 Flange fitting according to ANSI B16.5
3 Flange with extension
4 Order-specific
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VEGABAR 74 - threaded fitting for paper industry
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Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = M44x1.25

Supplement

38 VEGABAR 74 - 4 … 20 mA/HART

28432-EN-070718
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 746 of 1659



VEGABAR 74 - extension fitting for paper industry
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Fig. 17: VEGABAR 74 - extension fitting for paper industry: EV/FT = absolutely flush for pulper (EV 2-times flattened), EG =
extension for ball valve fitting (L = order-specific)
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10.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des droits de

propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos en el campo de la

propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру правами на

интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

10.4 Trademark
All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.
© VEGA Grieshaber KG, Schiltach/Germany 2007

Subject to change without prior notice 28432-EN-070718

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 752 of 1659



Operating Instructions
VEGADIS 62

Document ID:
36469

Indication
and adjustment

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 753 of 1659



Contents
1 About this document

1.1 Function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2 Target group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.3 Symbolism used . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2 For your safety
2.1 Authorised personnel . . . . . . . . . . . . . . . . . . . . . . . . 5
2.2 Appropriate use . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.3 Warning about misuse . . . . . . . . . . . . . . . . . . . . . . . 5
2.4 General safety instructions . . . . . . . . . . . . . . . . . . . . 5
2.5 CE conformity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.6 Fulfillment of NAMUR recommendations . . . . . . . . . . 6
2.7 Environmental instructions. . . . . . . . . . . . . . . . . . . . . 6

3 Product description
3.1 Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2 Principle of operation . . . . . . . . . . . . . . . . . . . . . . . . 8
3.3 Packaging, transport and storage . . . . . . . . . . . . . . . 9

4 Mounting
4.1 General instructions . . . . . . . . . . . . . . . . . . . . . . . . . 10
4.2 Mounting instructions . . . . . . . . . . . . . . . . . . . . . . . . 10

5 Connecting to power supply
5.1 Preparing the connection . . . . . . . . . . . . . . . . . . . . . 12
5.2 Connection technology and steps . . . . . . . . . . . . . . . 13
5.3 Wiring plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
5.4 Installation HART standard . . . . . . . . . . . . . . . . . . . . 16
5.5 Installation HART multidrop . . . . . . . . . . . . . . . . . . . . 17
5.6 Switch on phase. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

6 Set up
6.1 Adjustment system . . . . . . . . . . . . . . . . . . . . . . . . . . 20
6.2 Mode HART standard . . . . . . . . . . . . . . . . . . . . . . . . 21
6.3 HART multidrop mode . . . . . . . . . . . . . . . . . . . . . . . 22
6.4 Parameter adjustment . . . . . . . . . . . . . . . . . . . . . . . . 22

7 Diagnosis and service
7.1 Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
7.2 Error messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
7.3 Rectify malfunctions . . . . . . . . . . . . . . . . . . . . . . . . . 32
7.4 How to proceed in case of repair. . . . . . . . . . . . . . . . 33

8 Dismounting
8.1 Dismounting steps . . . . . . . . . . . . . . . . . . . . . . . . . . 35
8.2 Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

2 VEGADIS 62

Contents
36469-EN-100514

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 754 of 1659



9 Supplement
9.1 Technical data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
9.2 HART communication . . . . . . . . . . . . . . . . . . . . . . . . 38
9.3 Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Safety instructions for Ex areas
Please note the Ex-specific safety information for installation and
operation in Ex areas. These safety instructions are part of the
operating instructions manual and come with the Ex-approved
instruments.
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1 About this document
1.1 Function
This operating instructions manual provides all the information you
need for mounting, connection and setup as well as important
instructions for maintenance and fault rectification. Please read this
information before putting the instrument into operation and keep this
manual accessible in the immediate vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained qualified
personnel. The contents of this manual should be made available to
these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunctions can
result.
Warning: If this warning is ignored, injury to persons and/or serious
damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons and/or
destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 62
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual must be
carried out only by trained specialist personnel authorised by the plant
operator.
During work on and with the device the required personal protective
equipment must always be worn.

2.2 Appropriate use
The VEGADIS 62 is an indicating and adjustmnt unit without external
energy for looping into 4 … 20 mA/HART circuits.
You can find detailed information on the application range in chapter
"Product description".
Operational reliability is ensured only if the instrument is properly used
according to the specifications in the operating instructions manual as
well as possible supplementary instructions.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to system
components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a state-of-the-art instrument complying with all prevailing
regulations and guidelines. The instrument must only be operated in a
technically flawless and reliable condition. The operator is responsible
for the trouble-free operation of the instrument.
During the entire duration of use, the user is obliged to determine the
compliance of the required occupational safety measures with the
current valid rules and regulations and also take note of new
regulations.
The safety instructions in this operating instructions manual, the
national installation standards as well as the valid safety regulations
and accident prevention rules must be observed by the user.
For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by the manufacturer. Arbitrary
conversions or modifications are explicitly forbidden.
The safety approval markings and safety tips on the device must also
be observed.
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2.5 CE conformity
The device fulfills the legal requirements of the applicable EC
guidelines. By attaching the CE mark, VEGA provides a confirmation
of successful testing. You can find the CE conformity declaration in the
download area of www.vega.com.

2.6 Fulfillment of NAMUR recommendations
The device fulfils the requirements of the concerned NAMUR
recommendation. You can find detailed information in the download
section under www.vega.com.

2.7 Environmental instructions
Protection of the environment is one of our most important duties. That
is why we have introduced an environment management system with
the goal of continuously improving company environmental protection.
The environment management system is certified according to DIN
EN ISO 14001.
Please help us fulfil this obligation by observing the environmental
instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

6 VEGADIS 62
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3 Product description
3.1 Structure
The VEGADIS 62 consists of a housing with an integrated indicating
and adjustment module as well as a terminal insert with two terminal
blocks. Another constituent part of the housing is the mounting adapter
for wall, carrier rail or tube mounting.

The type label on the housing contains the most important data for
identification and use of the instrument:

2
1

8

7

3
4
5

6

Fig. 1: Configuration of the type label
1 Instrument type
2 Product code
3 Voltage supply/Signal output
4 Protection rating
5 Ambient temperature
6 Order number
7 Serial number of the instrument
8 Document ID
The serial number on the type label of the instrument allows you to
have the order data, operating instructions manuals, sensor data for
the service DTM as well as the test certificate (depending on the
instrument) displayed via www.vega.com, "VEGA Tools" and "serial
number search".

The scope of delivery encompasses:
l Indicating and adjustment unit
l Documentation

- this operating instructions manual
- Ex-specific "Safety instructions" (with Ex versions)
- if necessary, further certificates

Constituent parts

Type label

Serial number

Scope of delivery
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3.2 Principle of operation
The VEGADIS 62 is an external indicating and adjustment unit without
external energy for 4 … 20 mA/HART sensors. The instrument is used
for remote measured value indication and adjustment. It is looped in
any position directly into the signal cable.

Fig. 2: Connection of VEGADIS 62 to the sensor

Basc mode: when used in a 4 … 20 mA signal cable, the VEGADIS
62 operates as a pure indicating instrument. It measues the current in
the current loop and displays it as digital value as well as via bargraph.
All settings of VEGADIS 62 are carried out manually by means of the
keys in the front. It is pure manually configured operation.
HART standard: when used with a 4 … 20 mA/HART sensor, the
VEGADIS 62 operates as automatic indicating and HART adjustment
instrument. The VEGADIS 62 powered via the current loop listens
continuously to the HART communication of the control system with
the sensor. Changes of unit and/or measuring range are adapted
automatically.
The parameter adjustment of the sensor is carried out via HART
communication. During the parameter adjustment, the VEGADIS 62
operates as Secondary Master against the sensor. With VEGA
sensors, the function volume described in chapter "Parameter
adjustment" is available. For sensors from other manufacturers, the
function volume is restricted to the functions zero, span and damping.

Application area

Modes

8 VEGADIS 62
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HART multidrop: The VEGADIS 62 can also be used as indicator for
a bus participant on a HART multidrop system. For this purpose, it is
looped into the bus and the address of the participant is set in the
VEGADIS 62. The instrument reads out the measured values with unit
via the HART signal and displays them.

3.3 Packaging, transport and storage
Your instrument was protected by packaging during transport. Its
capacity to handle normal loads during transport is assured by a test
according to DIN EN 24180.
The packaging of standard instruments consists of environment-
friendly, recyclable cardboard. For special versions, PE foam or PE foil
is also used. Dispose of the packaging material via specialised
recycling companies.

Transport must be carried out under consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or
concealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.
Unless otherwise indicated, the packages must be stored only under
the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see chapter "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Packaging

Transport

Transport inspection

Storage

Storage and transport
temperature

VEGADIS 62 9

3 Product description
36

46
9-E

N-
10

05
14

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 761 of 1659



4 Mounting
4.1 General instructions
Use the recommended cables (see chapter "Connecting to power
supply") and tighten the cable gland.
You can give your instrument additional protection against moisture
penetration by leading the connection cable downward in front of the
cable entry. Rain and condensation water can thus drain off. This
applies mainly to outdoor mounting as well as installation in areas
where high humidity is expected (e.g. through cleaning processes) or
on cooled or heated vessels.

4.2 Mounting instructions
VEGADIS 62 for wall mounting is supplied with a mounting socket.

 62 mm
 (2.44")

12 mm
(0.47")

 7
 m

m
(0

.2
8"

)

85 mm (3.35")

Fig. 3: VEGADIS 62 for wall mounting, bottom view of mounting plate.
1 Drilling dimensions

VEGADIS 62 for mounting on carrier rail is supplied with a mounting
adapter.

1 32

Fig. 4: VEGADIS 62 for carrier rail mounting
1 Adapter plate
2 Screw M4 x 6
3 Carrier rail

Moisture

Wall mounting

Carrier rail mounting

10 VEGADIS 62
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VEGADIS 62 for tube mounting is supplied with a meas. instrument
holder and four screws M5 x 12 as mounting accessory. The meas.
instrument holder is mounted to the socket of VEGADIS 62.

1

3

2

Fig. 5: VEGADIS 62 for tube mounting
1 4 screws M5 x 12
2 Measuring instrument holder
3 Tube

Tube mounting
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltages are expected, install overvoltage arresters

Power supply and current signal are carried on the same two-wire
cable. The voltage supply range can differ depending on the sensor.
The data for power supply are specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and the mains
circuits according to DIN VDE 0106 part 101.
Keep in mind the following additional influences on the operating
voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5mA or 22mA in case of
fault message)

l Influence of additional instruments in the circuit (see load values in
chapter "Technical data")

Operation of VEGADIS 62 in a HART multidrop system with the signal
conditioning instruments VEGAMET 625 or VEGASCAN 693 is not
supported.

The instrument is connected with standard two-wire cable without
screen. If electromagnetic interference is expected which is above the
test values of EN 61326 for industrial areas, screened cable should be
used.
Use cable with roundcross-section.A cable outer diameter of 5… 9mm
(0.2 … 0.35 in) ensures the seal effect of the cable gland. If you are
using cable with a different diameter or cross-section, exchange the
seal or use a suitable cable gland.
We generally recommend the use of screened cable for HART
multidrop mode.

With plastic housing, the NPT cable gland or the Conduit steel tube
must be screwed without grease into the threaded insert.
Max. torque for all housings see chapter "Technical data"

Safety instructions

Voltage supply

Connection cable

Cable gland ½ NPT

12 VEGADIS 62
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If screened cable is necessary, connect the cable screen on both ends
to ground potential. In the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on the
outside of the housing must be connected to the potential equalisation
(low impedance).

If potential equalisation currents are expected, the connection on the
processing side must be made via a ceramic capacitor (e. g. 1 nF,
1500 V). The low frequency potential equalisation currents are thus
suppressed, but the protective effect against high frequency interfer-
ence signals remains.

Warning:
Within galvanic plants as well as vessels with cathodic corrosion
protection there are considerable potential differences. Considerably
equalisation currents can be caused via the cable scrren when the
screen is earthed on both ends. To avoid this, the cable screen must
only connected to ground potential on one side of the switching
cabinet in such applications. The cable screen must not be connected
to the internal ground terminal in the sensor and the outer ground
terminal on the housing not to the potential equalisation!

Information:
The metal parts of the instrument (antenna, transmitter, concentric
tube, etc.) are conductive connected with the inner and outer ground
terminal on the housing. This connection exists either directly metallic
or with instruments with external electronics via the screen of the
special connection cable. You can find specifications to the potential
connections within the instrument in chapter "Technical data".

5.2 Connection technology and steps
The connection of the signal cable is carried out via spring-loaded
terminals in the housing.
The indicating and adjustment module is connected via a cable with
coupling to the housing.

Proceed as follows:
1 Unscrew the housing cover

Cable screening and
grounding

Connection technology

Connection procedure

VEGADIS 62 13
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2 Remove the indicating and adjustment module by turning it slightly
to the left

Fig. 6: Dismounting of the indicating and adjustment module

3 Loosen compression nut of the cable glands
4 Remove approx. 10 cm (4 in) of the signal cable mantle, strip

approx. 1 cm (0.4 in) insulation from the ends of the individual
wires

14 VEGADIS 62
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5 Insert the cable into the sensor through the cable entry

Fig. 7: Connection steps 5 and 6

6 Insert the wire ends into the terminals according to the wiring plan
Note:
Solid cores as well as flexible cores with cable end sleeves are
inserted directly into the terminal openings. In case of flexible cores
without end sleeves, press the terminal with a small screwdriver; the
terminal opening is freed. When the screwdriver is released, the
terminal closes again.

7 Check the hold of the wires in the terminals by lightly pulling on
them

8 Connect the screen to the internal ground terminal, connect the
outer ground terminal to potential equalisation

9 Attach the indicating and adjustment module again and turn it
slightly to the right

10 Tighten the compression nut of the cable glands. The seal ring
must completely encircle the cable

11 Screw the housing cover on
The electrical connection is finished.

Note:
The terminal block is pluggable and can be removed from the
electronics. For this purpose, lift the terminal block with a small
screwdriver and pull it out. When inserting the terminal block again,
you should hear it snap in.

VEGADIS 62 15
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5.3 Wiring plan

1 2+(  ) (-) 3 4+(  ) (-)

1 2

3

Fig. 8: Wiring plan VEGADIS 62
1 To the sensor
2 For power supply
3 Coupling for the connection cable to the indicating and adjustment module

5.4 Installation HART standard
The following illustrations show in a simplified way the use of
VEGADIS 62 in conjunction with a HART sensor. The HART
communication resistance in the signal cable is always required for a
low impedance power supply. It is absolutely necessary to install it
between voltage supply and the VEGADIS 62.

Note:
If the instrument is powered via a VEGAMET signal conditioning
instrument, then the communication resistor is already included in the
signal conditioning instrument. A communication resistor in the signal
cable must not be installed.

~
=

1
2

43

Fig. 9: VEGADIS 62 in conjunction with an individual sensor
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

Overview
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1 2+(  ) (-) 3 4+(  ) (-)

1
2

4

3

Fig. 10: Connection of VEGADIS 62 with low impedance power supply
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω
4 Voltage supply/Processing

5.5 Installation HART multidrop
The following illustrations show in a simplified way the use of
VEGADIS 62 in conjunction with a HART sensor. The HART
communication resistance in the signal cable is always required for a
low impedance power supply. It is absolutely necessary to install it
between voltage supply and the VEGADIS 62.

Note:
If the instrument is powered via a VEGAMET signal conditioning
instrument, then the communication resistor is already included in the
signal conditioning instrument. A communication resistor in the signal
cable must not be installed.

Connection with low im-
pedance power supply
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~
=

1
2

43

Fig. 11: Installation example with one VEGADIS 62 per sensor in a Multidrop
system
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

~
=

1
2

43

Fig. 12: Installation example with one VEGADIS 62 for several sensors in a
Multidrop system
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

Overview

18 VEGADIS 62
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1 2+(  ) (-) 3 4+(  ) (-)

1
2

4

3

Fig. 13: Connection of VEGADIS 62 with low impedance power supply
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω
4 Voltage supply/Processing

5.6 Switch on phase
During the start-up process, the VEGADIS 62 tries automatically to get
in contact with the connected HART sensor and to accept the settings
(unit, damping and adjustment) of this sensor. During connection, the
status line displays "No HART".
If a HART sensor is identified, then the HART symbol is displayed. The
VEGADIS 62 switches to HART mode and and starts operation with
the settings accepted from the sensor.
This procedure is repeated whenever the voltage supply is connected.
If during the start process an individual key is pressure or if the
instrument has not identified within approx. 70 seconds a HART
sensor, then the digital indication switches to basic mode and starts
operation with the default settings.
If the HART address is modified during operation, a new connection is
established, however, the sensor must answer immediately so that the
connection can be realised.

Connection with low im-
pedance power supply

VEGADIS 62 19
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6 Set up
6.1 Adjustment system

1

2

3

4

5

Fig. 14: Indicating and adjustment elements
1 Status information (HART mode, unit lock, warning or error information)
2 Unit and information line
3 Digital measured value indication
4 Bar graph for quasianalogue measured value indication
5 Adjustment keys

You adjust VEGADIS 62 via the four front keys. The individual menu
items are displayed on the LC display. The individual keys have the
following functions:
l [↑] key:

- One menu item upward in the menu system
- Increase actual value (increment)

l [ESC] key:
- interrupt input
- jump to the next higher menu

l [OK] key:
- Move to the menu overview
- Confirm selected menu
- Edit parameter
- Save value

l [↓] key:
- One menu item downward in the menu system
- Reduce actual value (decrement)

Approx. 10 minutes after the last pressing of a key, an automatic reset
to measured value indication is triggered. Any values not confirmed
with [OK] will not be saved.

Key functions

20 VEGADIS 62
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By pushng the [OK] key, the parameter adjustment mode will be
started. The parameter adjustment is carried out via an adjustment
menu. The same menu window is opened from which the parameter
adjustment mode is quit during the last parameter adjustment. Single
points in the menu can be selected with the [↑] and [↓] keys. The
branching to the next submenu is carried out by pushing the [OK] key
again.

In a submenu you change with [OK] to the editing function, this means
the displayed settings can be changed. If the indication is in the editing
mode, then the edited value flashes. Editing is carried out with the [↑]
and [↓] keys.
In the editing mode, you jump to the range end when you hold the [↑]
or [↓] key by pushing [ESC]. by pushing [OK] you jump to the range
start. When holding the [↑] keyand by pushing the [↓] key (and vice
versa), then the value zero is adjusted, When increasing a value at the
end of the adjustment range, you jump to the range start and vice
versa.
The editing function and be quit with [ESC] (without accepting the
modifications) and with [OK] (accepting the modifications).

6.2 Mode HART standard
The VEGADIS 62 monitors the current loop constantly during
operation for a HART communication between control system and
sensor. In case of changes of unit or adjustment of the connected
sensor by the control system, the unit and the corresponding indicating
range are automatically adapted in VEGADIS 62. The prerequisite
however is that the unit set in the sensor must be stored in VEGADIS
62.
There is no automatic changeover of the digital indication if the unit
"USER" is used.

Note:
The VEGADIS 62 reacts only to standard HART commands 15 and 35.
If a connected HART sensor is configured via other commands, the
automatic setting of the insturment is not possible! The applies to
settings carried out on the sensor via other adjustment units such as
for example an indicating and adjustment module or PACTware.

The VEGADIS 62 enables also that measuring range and unit of the
connected HART sensor can be modified. For doing this, no additional
instruments or devices are necessary. Further changes on the
configuration of the sensor cannot be carried out.
The displays shows a flashing heart symbol as long as a HART
communication takes place for the first time and the digital indicaton is
hence set in the HART mode (safe mode). The heart symbol is
permanently displayed if the HART communication is finished and the

Start parameter adjust-
ment

Edit values

VEGADIS 62 21
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digital indication is configured according to the measuring range and
the unit of the connected sensor. After interrupting the power supply or
if the digital indication was set manually, then the heart symbol
extinguishes.
As long as a HART communication takes place from the control room,
then the heart symbol flashes in the display.
The heart symbol is not displayed during operation in basic mode.

6.3 HART multidrop mode
Operation of the VEGADIS 62 in Multidrop mode is possible. In this
specially defined operating status for HART sensors, the current signal
is fixed at 4 mA and the measurement information is only transmitted
via HART communication to the control room. To enable the indication
of the measured value of a transmitter, the address of the requested
transmitter must be set in the menu item "Adresse".
The VEGADIS 62 shows the measured values of the primary variable
transmitted via HART to the control system. The display reacts
passive, this means that the transmission of the measured values must
be requested by the control system.

6.4 Parameter adjustment
With the parameter adjustment, the instrument is adapted to the
application conditions. The parameter adjustment is carried out via an
adjustment menu.
The main menu is divided into three areas with the following functions:

Measurement: Contains for example unit, measuring range, live
adjustment, damping, HART address
Indication: Contains for example unit, unit locking, display format,
filter, alarms min./max. storage
Configuration: Contains for example language, contrast, reset, user
unit, min./max. failure message, firmware version

Menu section measurement
Adjustment of the unit of the measuring range of the connected
transmitter
l Electrical measured variable: V, mA, Ohm
l Pressure: bar, mbar, PSI, hPa, kPa, mmH2O, mH2O, inHG

Measurement/U-
nit

22 VEGADIS 62
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l Temperature: °C, °F, K
l Others: %
In addition to the fixed stored units, also the unit "USER" can be
programmed individually by the user (see "Configuration/USER unit").

Adjustment of the beginning value of the measuring range of the
connected sensor (for example 0 bar with a measuring range of
-1 … 5 bar). The measuring range beginning value is first of all taken
on by the sensor when starting with connected sensor. The measuring
range beginning value of the sensor can then be modified here.
This is a min. adjustment to which 0 % of the current output are
assigned. The value entered here does not change the measuring
range end value.
Adjustment range: -9999 … 99999

Adjustment of the end value of the measuring range of the connected
transmitter (for example 4 bar with a measuring range of -1 … 5 bar).
The measuring range end value is first of all taken on by the sensor
when starting with connected sensor. The measuring range end value
of the sensor can then be changed here.
This is a max. adjustment to which 100 % of the current output is
assigned. The value entered here does not change the measuring
range beginning value.
Adjustment range: -9999 … 99999

Measurement/Measu-
ring range begin

Measurement/Measu-
ring range end

VEGADIS 62 23

6 Set up
36

46
9-E

N-
10

05
14

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 775 of 1659



Adjustment of the decimal point for the measuring range of the
connected transmitter.
Adjustment range: 0, 0.0, 0.00, 0.000, 0.0000

In this menu item, the actual measured value is accepted as span
setting for the sensor.
This is a span adjustment to which 100 % of the current output are
assigned. The value accepted here, does not change the zero point.
Live adjustment span is only active if a transmitter is connected which
does support HART.

In this menu item, the actual measured value is accepted as min.
setting for the sensor.
This is a zero adjustment to which 0 % of the current output are
assigned. The value accepted hier, shifts the measuring range end!
The difference between measuring range begin and end however
remains.

Live adjustment zero point is not active if a transmitter is connected
which does not support HART.

In this menu item, the integration time for damping the measured value
is entered.
Adjustment range: 0.0 … 999 s

Measurement/Measu-
ring range decimal point

Measurement/Live ad-
justment span

Measurement/Live ad-
justment zero point

Measurement/Damping

24 VEGADIS 62

6 Set up
36469-EN-100514

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 776 of 1659



 
Adjustment of the HART address of the assigned transmitter in
Multidrop mode. With standard current loop operation, this address
must always be set to 0.
Adjustment range: 0 … 15

Menu section display
Adjustment of the unit for the indication of the digital display. A unit
deviating from the unit from the measuring range of the connected
transmitter. The measured values are automatically converted into
deviating units. However, only units from the same unit group as the
selected unit of the measuring range can be selected.
Adjustment range: bar, mbar, PSI, MPa, hPa, kPa, mmH2O, mH2O,
mHg, °C, °F, K, V, Ohm, USER

By activating the unit locking, the adjusted indicating unit will be locked
against modifications, the display shows "GESP/LoC".Modifications of
the measuring range are converted automatically. The unit locking
functions only if the units from measuring range and indication are from
the same unit group.
When connecting a transmitter and its configuration via HART with a
unit from another unit group, then the unit locking will be deactivated.
For this purpose, the indicating unit is adjusted according to the
configured measuring range unit.
Adjustment range:
l nGESP/UnLoC

Measurement/Address

Indication/Unit

Indication/Unit locking

VEGADIS 62 25

6 Set up
36

46
9-E

N-
10

05
14

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 777 of 1659



l GESP/LoC

Adjustment of the decimal point for the indication area of the digital
indication
Adjustment range: 0, 0.0, 0.00, 0.000, 0.0000
l nGESP/UnLoC
l GESP or LoC

Activation of the digital filter 1. order.
Adjustment range: 0 … 10

From this menu item you jump to the alarm configuration by pushing
OK.

Switching on or switching off the alarm function. If an adjusted alarm
limit is exceeded or decreased, the warning symbol is displayed in the
indication and the measured value begins to flash.
Adjustment range: Off/On

Indication/Indication de-
cimal point

Indication/Digital filter

Indication/Alarm

Indication/Alarm On/Off
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Adjustment of the value that triggers the alarm function if underrun.
Adjustment range: Initial value of the indicating range up to the
adjusted value of the max. alarm

Adjustment of the value that triggers the alarm function if exceeded.
Adjustment range: adjusted value of the min. alarm up to the final value
of the indicating range.

From this menu item you jump to the min./max. value storage by
pushing "[OK]".
Adjustment range: adjusted value of the min. alarm up to the final value
of the indicating range.

Function to delete the max. value memory. By pushing the OK key
twice, the max. value memories will be deleted.

Indication/Min. alarm

Indication/Max. alarm

Indication/Min./Max. sto-
rage

Indication/Delete min./
max.
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Activation of the min./max. value indication. If the min./max. value
indication is switched on, the indication switches over cyclically
between the actual measured value (indication period 5 s), the min.
value and the max. value (indication period each 2 s). With the
presentation of the max. values the displayed unit is replaced by the
min. or max. value.
Adjustment range: On, Off

Menu section configuration
Language setting
Adjustment range: dEU (German), EnG (English)

Adjustment of the display contrast
Adjustment range: 0 … 4

Indication/Min. value,
max. value

Configuration/L-
anguage

Configuration/Contrast
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In a reset, all settings of the digital indication are reset to default. To
activate the reset, the "SELECT" key must be pressed 2 times. After
the key is pressed once, the indication "RESET" begins to flash, after
the key is pressed a second time, the indication is faded out
completely and the reset is carried out.

The following table shows the default values:

Menu section Menu item Default value
Measurement Unit ??? (if no HART adjustment was

carried out)
Measuring range
begin

4.000

Measuring range
end

20.000

Measuring range
decimal point

0.000

Damping 2
Address 0

Indication Unit mA
Unit locking nGESP
Indication range
decimal point

0.000

Filter 0
Alarm -
Alarm On/Off Off
Min. alarm 4.000
Max. alarm 20.000
Min./Max. value
memory

-

Delete min./max. dEL
Min./Max. On/Off Off

Configuration Language EnG
Contrast 2

Configuration/Reset
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Menu section Menu item Default value
Reset -
USER unit USER
Min. failure mes-
sage

3.6

Max. failure mes-
sage

21.0

A 6-digit user unit can be programmed individually by the user. The 6
characters can be selected from an alphanumerical character set. By
pushing the [OK] key, the first position is selected and begins to flash.
With the arrow keys, the requested character can be selected. By
pushing the [OK] key again, the character is confirmed and switched
over to the next position.

Adjustment of the current value that triggers the min. failure message
when it is reached or underrun. The min. failure message is shown in
the display with 5 underlines ( _ _ _ _ _ ) and the message "AUSMIN"
(or "OUTMIN").
Adjustment range: 3.5 … 3.9

Adjustment of the current value that triggers the max. failure message
when it is reached or exceeded. The max. failure message is shown in
the display with 5 overlines ( ¯ ¯ ¯ ¯ ¯ ) and the message "AUSMAX" (or
"OUTMAX").
Adjustment range: 20.1 … 21.5

Configuration/USER unit

Configuration/Min. failu-
re message

Configuration/Max. failu-
re message
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The number of the firmware used is displayed.Configuration/Firmware
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7 Diagnosis and service
7.1 Maintenance
When the device is used correctly, no maintenance is required in
normal operation.

7.2 Error messages
HART communication errors are signalled with numerical codes 1 - 9.
An error message is carried out if a transaction was not successful
after multiple repetition.
An error message is only displayed if an error occurs due to a
transmitted command, this means only if the error is caused by an
adjustment of the user. Errors in the communication between control
system and sensor are detected but not displayed.
The measured value line shows "Error“, the status line "HART n“
whereby "n" represents the numerical error code. The error message
is displayed up to the next key pressing.
The following table shows the error codes and gives information on the
failure reason and removal.

Error code Description Cause
1 Transmitter does not answer
2 Communication error l Parity, checksum, package

length faulty during recep-
tion

l Transmitter signals receipt
error

3 Command not implemented Command is not supported by
the transmitter.

4 Range error l Value not within the range
supported by the sensor

l Requested measuring unit
is not supported

5 Error of the transmitter is not
specified in detail

Sensor signals an error in the
status byte which was not
itemized.

7.3 Rectify malfunctions
The operator of the system is responsible for taking suitable measures
to remove interferences.

Reaction when malfunc-
tions occur
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Connect a handmultimeter in the suitable measuring range according
to the wiring plan. The following table describes possible errors in the
current signal and helps to remove them:

Error Cause Removal
4 … 20 mA signal
not stable

Level fluctuations Set damping via the indicating and
adjustment module

4 … 20 mA signal
missing

Electrical con-
nection faulty

Check connection according to chap-
ter "Connection steps" and if ne-
cessary, correct according to chapter
"Wiring plan"

Voltage supply
missing

Check cables for breaks; repair if
necessary

Operating voltage
too low or load
resistance too
high

Check, adapt if necessary

Current signal
greater than22mA
or less than
3.6 mA

Oscillator in the
sensor defective

Exchange the instrument or send it in
for repair

Depending on the failure reason and measures taken, the steps
described in chapter "Set up" must be carried out again, if necessary.

However, should these measures not be successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805 858550.
The hotline is available to you 7 days a week round-the-clock. Since
we offer this service world-wide, the support is only available in the
English language. The service is free of charge, only the standard
telephone costs will be charged.

7.4 How to proceed in case of repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet homepage
www.vega.com under: "Downloads - Forms and certificates - Repair
form".
By doing this you help us carry out the repair quickly and without
having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety data

sheet outside on the packaging

Checking the 4 … 20 mA
signal

Reaction after fault rec-
tification

24 hour service hotline
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l Please ask the agency serving you for the address of your return
shipment. You can find the competent agency on our website
www.vega.com.
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process conditions such
as e.g. pressure in the vessel, high temperatures, corrosive or toxic
products etc.

Take note of chapters "Mounting" and "Connecting to power supply"
and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials and
have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/EG and
the respective national laws. Pass the instrument directly on to a
specialised recycling company and do not use the municipal collecting
points. These may be used only for privately used products according
to the WEEE directive.
Correct disposal avoids negative effects to persons and environment
and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no way to dispose of the old instrument properly, please
contact us concerning return and disposal.
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT, Alu die-casting, 316L
- Inspection window in housing cover for

indicating and adjustment module
Polycarbonate (UL-746-C listed)

- Ground terminal 316Ti/316L
Weight 0.35 kg (0.772 lbs)

Supply circuit
Voltage supply and data transmission via the signal circuit
Voltage loss
- at 4 mA approx. 3 V
- at 20 mA approx. 2 V
Current range 3.5 … 22.5 mA1)

Current increase with command/enquiry of
the VEGADIS 62 to the sensor

≤ 500 µA for approximately 20 ms, decay after e-
function

Overcurrent resistance 100 mA
Interpolation protection available, max. current 100 mA

Current measurement
Measuring range loop current 3.5 … 22.5 mA2)

Deviation3) ±0.05 % of the span
Temperature coefficient4) ±0.1 % of the span/10 K
Interval 250 ms

Indicating and adjustment module
Display
- Principle LCD
- Measured value presentation 7 segments, 5-digit, height of digits 9mm (0.354 in),

indication range -99999 … 99999
- Bar graph 20 segments
- Info line 14 segments, 6-digit, height of digits 5.5 mm

(0.217 in)

1) The indication remains dark if the loop current is not sufficient for operation.
2) For measured values outside the measuring range, an instructions is dis-

played instead of the measured value.
3) with reference temperature 20 °C
4) with reference temperature 20 °C
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Adjustment elements 4 keys
Protection rating
- unassembled IP 20
- mounted into VEGADIS 62 without cover IP 40
Materials
- Housing ABS
- Inspection window Polyester foil

Ambient conditions
Ambient temperature -20 … +70 °C (-4 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Electromechanical data
Cable gland 2 x cable entry M20 x 1.5 (cable: ø 5 … 9 mm)
Spring-loaded terminals for wire cross-section
- Massive wire, cord 0.2 … 2.5 mm² (AWG 24 … 14)
- Cord with cable end sleeve 0.2 … 1.5 mm² (AWG 24 … 16)

Electrical protective measures
Protection rating
- Housing plastic IP 66/IP 67
- Housing Aluminium, stainless steel IP 66/IP 68 (0.2 bar)
Overvoltage category III
Protection class II
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9.2 HART communication
The HART protocol operates with the technology of the frequency shift keying (FSK = frequency shift
keying) based on the data communication standard Bell 202. The digital signal is generated out of the
frequencies 1200 and 2200 Hz representing each the bit information 1 and 0. Sinus curves with these
frequencies are superimposed to the direct current in the wire pair of the field device. The average
value of the superimposed signal is zero. Hence the 4 … 20 mA signal is not influenced by the digital
data transmission.

Commands when transmitting
During transmission, only the long address format is used which is supported by all sensors as of
HART revision 5.

Command no. Command name Description
0 Read UID For determination of the UID from the polling address
15 Read output information To update the scaling of the display after ZERO or

SPAN
34 Write damping value -
35 Write range values Adjustment of the transmitter scaling
36 Set upper range value SPAN button
37 Set lower range value zero button
44 Write PV units Adjustment of the transmitter unit
54 Read Transmitter Variable

Information
To read out the adjusted damping

Command during reception
Only messages are received the return address of which correspond with adjusted polling address or
the determined UID.

Command no. Command name Description
1 Read primary variable To check the adjusted measuring unit
3 Read current & 4 vars To check the adjusted measuring unit
15 Read output information Accept transmitter scaling
35 Write range values Transmitter scaling by control room

38 VEGADIS 62

9 Supplement
36469-EN-100514

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 790 of 1659



9.3 Dimensions
VEGADIS 62 housing

1 2 3

4

12
3 

m
m

 (4
.8

4"
)

12
8 

m
m

 (5
.0

4"
)

11
2 

m
m

 (4
.4

1"
)

12
5 

m
m

 (4
.9

2"
)

~ 69 mm
(2.72") ø 77 mm

(3.03")

~ 69 mm
(2.72")

~ 59 mm
(2.32")

~ 116 mm (4.57")

ø 77 mm
(3.03")

ø 80 mm
(3.15")

ø 84 mm (3.31")

M20x1,5

M20x1,5/ 
½ NPT 

M20x1,5/ 
½ NPT 

M20x1,5/
½ NPT

M20x1,5/
½ NPT

Fig. 15: VEGADIS 62 housing versions
1 Plastic housing
2 Stainless steel housing - precision casting
3 Stainless steel housing, electropolished
4 Aluminium housing
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Mounting adapter VEGADIS 62
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Fig. 16: Mounting adapter VEGADIS 62
1 Mounting plate for wall mounting
2 Clip for carrier rail mounting
3 Strap for tube mounting
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9.4 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor

housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche

Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des

droits de propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.

com.

VEGA lineas de productos están protegidas por los derechos en el

campo de la propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру

правами на интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.5 Trademark
All brand names as well as trade and company names used are
property of their lawful proprietor/originator.
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1 About this document
1.1 Function
This operating instructions manual has all the information you
need for quick setup and safe operation. Please read this
manual before you start setup.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or
malfunctions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 61
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator. For safety and warranty reasons,
any internal work on the instruments must be carried out only
by personnel authorised by the manufacturer.

2.2 Appropriate use
VEGADIS 61 is an external indicating and adjustment unit for
VEGA plics® sensors.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
VEGADIS 61 is a high-tech instrument requiring the strict
observance of standard regulations and guidelines. The user
must take note of the safety instructions in this operating
instructions manual, the country-specific installation standards
(e.g. the VDE regulations in Germany) as well as all prevailing
safety regulations and accident prevention rules.

2.5 CE conformity
VEGADIS 61 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendationNE 21 and is in CE conformity
with LVD (73/23/EWG).
Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 61326: 1997 (class B)
- Susceptibility EN 61326: 1997/A1:1998

l LVD: EN 61010: 2001

VEGADIS 61 5
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2.6 Safety information for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.7 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Storage and transport"
l Chapter "Disposal"

6 VEGADIS 61
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment unit VEGADIS 61
l Cable entry M20x1 for the sensor
l Documentation

- this operating instructions manual
- Operating instructions manual "Indicating and adjust-

ment module PLICSCOM"
- Supplementary instructions manual "Heating for indi-

cating and adjustment module PLICSCOM" (optional)
- Ex specific safety instructions (with Ex versions), if

necessary further certificates

VEGADIS 61 consists of the following components:
l Mounting element (acc. to the order specification mounting

plate for wall mounting, clip for carrier rail mounting or strap
for tube mounting)

l Housing with electronics
l Housing cover with integrated PLICSCOM
The components are available in different versions.

1

2

3

Fig. 1: VEGADIS 61 with plastic housing and mounting plate for wall mounting
1 Housing cover with integrated PLICSCOM
2 Housing with electronics
3 Mounting plate

Scope of delivery

Components
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3.2 Principle of operation
VEGADIS 61 is an external indicating and adjustment unit for
VEGA plics® sensors.

Fig. 2: Connection of VEGADIS 61 to the sensor

VEGADIS 61 is connected to the sensor with a screened four-
wire standard cable with up to 25 m length. Communication is
carried out via this cable and also VEGADIS 61 is powered by
the sensor. An additional power supply is not necessary.

3.3 Operation
The respective sensor can be operated as follows via
VEGADIS 61:
l with indicating and adjustment module
l an adjustment software acc. to FDT/DTM standard, e.g.

PACTware™ and PC
The entered parameters are generally saved in the respective
sensor, when used with PACTware™ and PC optionally also
on the PC.

Area of application

Power supply

8 VEGADIS 61
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3.4 Storage and transport
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

l Storage and transport temperature see "Supplement -
Technical data - Ambient conditions"

l Relative humidity 20 … 85 %

Packaging

Storage and transport tem-
perature
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4 Mounting
4.1 General instructions
VEGADIS 61 functions in any installation position. The housing
can be rotated by 330° without the use of any tools.
Use the recommended cables (see chapter "Connecting to
power supply") and tighten the cable gland.
You can give your VEGADIS 61 additional protection against
moisture penetration by leading the connection cable down-
ward in front of the cable entry. Rain and condensation water
can thus drain off. This applies mainly to mounting outdoors, in
areas where moisture is expected (e.g. by cleaning processes)
or on cooled or heated vessels.

Fig. 3: Measures against moisture penetration

4.2 Mounting information
VEGADIS 61 for wall mounting is supplied with a mounting
socket.

Installation position

Moisture

Wall mounting

10 VEGADIS 61
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Fig. 4: VEGADIS 61 for wall mounting, bottom view of mounting plate.
1 Drill dimension

VEGADIS 61 for mounting on carrier rail is supplied with a
mounting adapter.

1 32

Fig. 5: VEGADIS 61 for carrier rail mounting
1 Adapter plate
2 Screw M4x6
3 Carrier rail

VEGADIS 61 for tube mounting is supplied with a meas.
instrument holder and four screws M5x12 as mounting
accessory. The meas. instrument holder is mounted to the
socket of VEGADIS 61.

Carrier rail mounting

Tube mounting
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1

3

2

Fig. 6: VEGADIS 61 for tube mounting
1 4 screws M5x12
2 Measuring instrument holder
3 Tube

12 VEGADIS 61
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5 Connecting to power supply
5.1 Preparing the connection
Always observe the following safety instructions:
l Connect only in the complete absence of line voltage
In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGADIS 61 is connected with standard four-wire cable with
screen to the sensor. An outer cable diameter of 5 … 9 mm
ensures the seal effect of the cable entry.
Sensors with double chamber housing have an optional plug
M12x1 for connection of VEGADIS 61.

Tip:
We recommend using a suitable, confectioned lead cable, e.g.
length 25 m, VEGA article no. ASL.1SC.

Take note of the corresponding installation regulations for Ex
applications.

Connect the cable screen on both ends to ground potential. In
VEGADIS 61 and in the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on
the outside of the housing must be connected to the potential
equalisation (low impedance).
In Ex applications, grounding on one sensor side is recom-
mended, see EN 60079-14.

5.2 Connection steps
Proceed as follows:
1 Unscrew the housing cover
2 Remove the indicating and adjustment module by slightly

turning to the left
3 Loosen compression nut of the cable entry
4 Remove approx. 10 cm of the cable mantle, strip approx.

1 cm insulation from the individual wires
5 Insert the cable into VEGADIS 61 through the cable entry

Note safety instructions

Take note of safety
instructions for Ex
applications

Selecting the connection ca-
ble

Select connection
cable for Ex applica-
tions
Cable screening and ground-
ing

Cable screen and grounding
for Ex applications

VEGADIS 61 13
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6 Lift the opening levers of the terminals with a screwdriver
(see following illustration)

7 Insert the wire ends into the open terminals according to
the wiring plan

8 Press the opening lever of the terminals downward, you will
hear the terminal spring closing

9 Check the hold of the wires in the terminals by lightly
pulling on them

10 Connect the screen to the ground terminal
11 Connect the ground terminal outside on the housing acc. to

specification (low impedance)
12 Tighten the compression nut of the cable entry, the seal

ring must completely encircle the cable
13 Screw the housing cover back on
The electrical connection is finished.

Fig. 7: Connection steps 6 and 7
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5.3 Wiring plan

1

2

3

Display

Typ:
DS61

I2C

5 6 7 8

Fig. 8: Electronics and connection compartment
1 Plug connector for VEGACONNECT (I²C interface)
2 Spring-loaded terminals for connection to the sensor
3 Ground terminal for connection of the cable screen1)

1) Connect screen, here. Connect ground terminal outside on the housing as
prescribed. The two terminals are galvanically connected.

Electronics and connection
compartment
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Display

5 6 7 8

4
1

2

Fig. 9: Wiring plan, single chamber housing
1 plics® sensor
2 Grounding on both ends with non-Ex. With Ex, grounding at one sensor end

is recommended, see EN 60079-14.

Connection between VEGADIS 61 and sensor is carried out
acc. to the chart:
VEGADIS 61 Sensor
Terminal 5 Terminal 5
Terminal 6 Terminal 6
Terminal 7 Terminal 7
Terminal 8 Terminal 8

Connection between VEGADIS 61 and sensor with plug
M12x1 is carried out acc. to the following chart. The
specification of the wire number refers to the confectioned
VEGA cable, article no. ASL.1SC.2)

Wire number VEGADIS 61 Sensor
1 Terminal 5 PIN 2
2 Terminal 6 PIN 1
3 Terminal 7 PIN 4
4 Terminal 8 PIN 3

2) Plug M12x1, optional with plics® double chamber housing.

Wiring plan

Connection via cable entry

Connection via plug M12x1
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6 Setup with the indicating and
adjustment module PLICSCOM

6.1 Short description
The indicating and adjustment module PLICSCOM is used for
measured value display, adjustment and diagnosis. It can be
mounted in the following housing versions and instruments:
l All sensors of the plics® instrument family, in the single as

well as in the double chamber housing (optionally in the
electronics or connection compartment)

l External indicating and adjustment unit VEGADIS 61
From a hardware revision …- 01 or higher of PLICSCOM as
well as a hardware revision …- 01, 03 or higher of the
corresponding sensor, an integrated backlight can be switched
via the adjustment menu. The hardware revision is stated on
the type label of the PLICSCOM or the sensor electronics.

Information:
This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.

Note:
You can find detailed information on adjustment in the
operating instructions manual of the indicating and adjustment
module PLICSCOM.

6.2 Insert the indicating and adjustment module
PLICSCOM

PLICSCOM can be inserted in VEGADIS 61 and removed
again at any time. It is not necessary to interrupt the power
supply.
To mount proceed as follows:
1 Unscrew the housing cover
2 Place PLICSCOM in the desired position on the electronics

(you can choose any one of four different positions - each
displaced by 90°)

3 Press PLICSCOM lightly onto the electronics and turn it to
the right until it snaps in.

Function/Configuration

Insert/remove PLICSCOM

VEGADIS 61 17
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4 Screw housing cover with inspection window tightly back
on

Removal is carried out in reverse order.
PLICSCOM is powered by the sensor, an additional con-
nection is not necessary.

Fig. 10: Installation of PLICSCOM
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6.3 Adjustment system

1.1

2

3

1

Fig. 11: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- move to the menu overview
- confirm selected menu
- edit parameter
- save value

l [->] key to select:
- menu change
- list entry
- editing position

l [+] key:
- modify value of a parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual
menu items. The functions of the individual keys are shown in
the above illustration. Approx. 10 minutes after the last
pressing of a key, an automatic reset to measured value
indication is triggered. Any values not confirmed with [OK] will
not be saved.

Key functions

Adjustment system
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6.4 Setup procedure
Setup and adjustment of the respective sensor is carried out
acc. to the operating instructions manual of the sensor.

20 VEGADIS 61

Setup with the indicating and adjustment module PLICSCOM

27720-EN-060623
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 816 of 1659



7 Maintenance and fault rectification
7.1 Maintenance
When used as directed in normal operation, VEGADIS 61 is
completely maintenance-free.

7.2 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our homepage
www.vega.com under: "Downloads - Forms and Certificates -
Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and possibly also a safety data

sheet to the instrument
l Please ask the agency serving you for the address of the

return shipment

VEGADIS 61 21
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8 Dismounting
8.1 Dismounting procedure
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronic modules to be easily
separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws (in Germany, e.g.
ElektroG). Pass the instrument directly on to a specialised
recycling company and do not use the municipal collecting
points. These may be used only for privately used products
according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

22 VEGADIS 61
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT, Alu die-casting, 316L
- Inspection window in housing cover

for indicating and adjustment mod-
ule

Polycarbonate (UL-746-C listed)

- Ground terminal 316Ti/316L
Weight 0.35 kg

Ambient conditions
Ambient temperature -15 … +70 °C (+5 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Electromechanical data
Cable gland 1x cable entryM20x1.5 (cable-ø 5… 9mm), 1x

blind stopper M20x1.5 or 1x closing cap
½ NPT, 1x blind stopper ½ NPT

Spring-loaded terminals for wire cross-section up to 2.5 mm²

Indicating and adjustment module
Power supply and data transmission through sensor via gold-plated sliding contacts

(I²C bus) in VEGADIS 61
Display LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into VEGADIS 61 without

cover
IP 40

Materials
- Housing ABS
- Inspection window Polyester foil

Adjustment circuit
Connection to VEGA plics® sensors
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Supplement

27
72

0-E
N-

06
06

23
ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 819 of 1659



Data transmission digital (I²C-Bus)
Connection cable 4-wire, screened
Cable length max. 25 m

Electrical protective measures
Protection IP 66/IP 67
Overvoltage category III
Protection class II

Approvals3)

ATEX ia ATEX II 1G, 2G EEx ia IIC T6
ATEX ia + D ATEX II 1G, 1/2G, 2G EEx ia IIC T5 + ATEX II

1/2 D IP6X T
ATEX D ATEX II 1/2 D IP6X T
IEC IEC Ex ia IIC T6
FM FM Cl.I-III, Div 1 (IS)
CSA CSA Cl.I-III, Div 1 (IS)

3) Deviating data in Ex applications: see separate safety instructions.
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9.2 Dimensions

VEGADIS 61 housing
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Fig. 12: VEGADIS 61 housing versions
1 Plastic housing
2 Stainless steel housing
3 Aluminium housing
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VEGADIS 61 mounting elements
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Fig. 13: VEGADIS 61 mounting elements
1 Mounting plate for wall mounting
2 Clip for carrier rail mounting
3 Strap for tube mounting
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.
Further information see http://www.vega.com.
Only in U.S.A.: Further information see patent label at the sensor housing.
VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.
Nähere Informationen unter http://www.vega.com.
Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com.
VEGA lineas de productos están protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor información revise la pagina web http://www.vega.com.
Линии продукции фирмы ВЕГА защищаются по всему миру правами на
интеллектуальную собственность.
Дальнейшую информацию смотрите на сайте http://www.vega.com.
德（VEGA）系列品在全球享有知保 。
一步信息网站<http://www.vega.com>。
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.
© VEGA Grieshaber KG, Schiltach/Germany 2006

Technical data subject to alterations 27720-EN-060623
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Supplementary documentation
Information:
Supplementary documents appropriate to the ordered version come
with the delivery. You can find them listed in chapter "Product
description".

Instructions manuals for accessories and replacement parts
Tip:
To ensure reliable setup and operation of your VEGASON 63, we offer
accessories and replacement parts. The associated documents are:
l 27835 - Indicating and adjustment module PLICSCOM
l 32628 - Interface adapter VEGACONNECT
l 27720 - External indication VEGADIS 61
l 34296 - Protective cover
l 30176 - Electronics module VEGASON series 60
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1 About this document
1.1 Function
This operating instructions manual provides all the information you
need for mounting, connection and setup as well as important
instructions for maintenance and fault rectification. Please read this
information before putting the instrument into operation and keep this
manual accessible in the immediate vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained qualified
personnel. The contents of this manual should be made available to
these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunctions can
result.
Warning: If this warning is ignored, injury to persons and/or serious
damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons and/or
destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGASON 63 • 4 … 20 mA/HART two-wire
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual must be
carried out only by trained specialist personnel authorised by the plant
operator.
During work on and with the device the required personal protective
equipment must always be worn.

2.2 Appropriate use
VEGASON 63 is a sensor for continuous level measurement.
You can find detailed information on the application range in chapter
"Product description".
Operational reliability is ensured only if the instrument is properly used
according to the specifications in the operating instructions manual as
well as possible supplementary instructions.
For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by the manufacturer. Arbitrary
conversions or modifications are explicitly forbidden.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to system
components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note of the
safety instructions in this operating instructions manual, the country-
specific installation standards as well as all prevailing safety
regulations and accident prevention rules.
The instrument must only be operated in a technically flawless and
reliable condition. The operator is responsible for trouble-free
operation of the instrument.
During the entire duration of use, the user is obliged to determine the
compliance of the required occupational safety measures with the
current valid rules and regulations and also take note of new
regulations.

VEGASON 63 • 4 … 20 mA/HART two-wire 5
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2.5 Safety label on the instrument
The safety approval markings and safety tips on the device must be
observed.

2.6 CE conformity
This device fulfills the legal requirements of the applicable EC
guidelines. By attaching the CE mark, VEGA provides a confirmation
of successful testing. You can find the CE conformity declaration in the
download area of www.vega.com.

2.7 Fulfillment of NAMUR recommendations
With respect to compatibility, the NAMUR recommendation NE 53 is
fulfilled. This applies also to the corresponding indicating and
adjustment components. VEGA instruments are generally upward and
downward compatible.
l Sensor software for DTM VEGASON 63 HART, PA or FF
l DTM VEGASON 63 for adjustment software PACTware
l Indicating and adjustment module for sensor software
The parameter adjustment of the basic sensor functions is independ-
ent of the software version. The range of available functions depends
on the respective software version of the individual components.
The software version of VEGASON 63 can be determined as follows:
l via PACTware
l via the type label of the electronics
l via the indicating and adjustment module
You can view all software histories on our website www.vega.com.
Make use of this advantage and get registered for update information
via e-mail.

2.8 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation and
operation in Ex areas. These safety instructions are part of the
operating instructions manual and come with the Ex-approved
instruments.

2.9 Environmental instructions
Protection of the environment is one of our most important duties. That
is why we have introduced an environment management system with
the goal of continuously improving company environmental protection.
The environment management system is certified according to DIN
EN ISO 14001.
Please help us fulfil this obligation by observing the environmental
instructions in this manual:
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l Chapter "Packaging, transport and storage"
l Chapter "Disposal"
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l VEGASON 63 ultrasonic sensor
l Optionally mounting strap or compression flange
l Documentation

- this operating instructions manual
- Safety Manual 31338 "VEGAPULS series 60 - 4 … 20 mA/

HART" (optionally)
- Operating instructions manual 27835 "Indicating and adjust-

ment module PLICSCOM" (optional)
- Supplementary instructions manual 31708 "Heating for in-

dicating and adjustment module" (optional)
- Supplementary instructions manual "Plug connector for con-

tinuously measuring sensors" (optional)
- if necessary, further certificates

VEGASON 63 consists of the following components:
l Process fitting with transducer
l Housing with electronics, optionally available with plug connector
l Housing cover, optionally available with indicating and adjustment

module PLICSCOM
The components are available in different versions.

1

2

3

Fig. 1: VEGASON 63 with plastic housing
1 Housing cover with integrated PLICSCOM (optional)
2 Housing with electronics
3 Process fitting with transducer

Scope of delivery

Components
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3.2 Principle of operation
VEGASON 63 is an ultrasonic sensor for continuous level measure-
ment. It is suitable for liquids and solids in practically all industries.

The transducer of the ultrasonic sensor transmits short ultrasonic
pulses to the measured product. These pulses are reflected by
product surface and received back by the transducer as echoes. The
running time of the ultrasonic pulses from emission to reception is
proportional to the distance and hence the level. The determined level
is converted into an appropriate output signal and outputted as
measured value.

Two-wire electronics 4 … 20 mA/HART for power supply and
measured value transmission over the same cable.
The supply voltage range can differ depending on the instrument
version.
The data for power supply are specified in chapter "Technical data".
The background lighting of the indicating and adjustment module is
powered by the sensor. A certain level of operating voltage is required
for this. You can find the exact voltage specifications in chapter
"Technical data".
The optional heating requires its own operating voltage. You can find
details in the supplementary instructions manual "Heating for indicat-
ing and adjustment module".
This function is generally not available for approved instruments.

3.3 Operation
VEGASON 63 can be adjusted with different adjustment media:
l with indicating and adjustment module
l with the suitable VEGA DTM in conjunction with an adjustment

software according to the FDT/DTM standard, e.g. PACTware and
PC

l with manufacturer-specific adjustment programs AMS™ or PDM
l With a HART handheld
The entered parameters are generally saved in VEGASON 63,
optionally also in the indicating and adjustment module or in
PACTware.

3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport. Its
capacity to handle normal loads during transport is assured by a test
according to DIN EN 24180.

Application area

Functional principle

Power supply

Packaging
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The packaging of standard instruments consists of environment-
friendly, recyclable cardboard. For special versions, PE foam or PE foil
is also used. Dispose of the packaging material via specialised
recycling companies.

Transport must be carried out under consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or
concealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.
Unless otherwise indicated, the packages must be stored only under
the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see chapter "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Transport

Transport inspection

Storage

Storage and transport
temperature
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4 Mounting
4.1 General instructions
Make sure that all parts of the instrument coming in direct contact with
the process, especially the sensor element, process seal and process
fitting, are suitable for the existing process conditions, such as process
pressure, process temperature as well as the chemical properties of
the medium.
You can find the specifications in chapter "Technical data" or on the
type label.

Select an installation position you can easily reach for mounting and
connecting as well as later retrofitting of an indicating and adjustment
module. The housing can be rotated by 330° without the use of any
tools. You can also install the indicating and adjustment module in four
different positions (each displaced by 90°).

Use the recommended cables (see chapter "Connecting to power
supply") and tighten the cable gland.
You can give your instrument additional protection against moisture
penetration by leading the connection cable downward in front of the
cable entry. Rain and condensation water can thus drain off. This
applies mainly to outdoor mounting as well as installation in areas
where high humidity is expected (e.g. through cleaning processes) or
on cooled or heated vessels.

Fig. 2: Measures against moisture penetration

The reference plane for the measuring range is the lower edge of the
transducer.
Make sure that a minimum distance from the reference plane - the so-
called dead band, in which measurement is not possible - is
maintained. The exact value of the dead band is stated in chapter
"Technical data".

Suitability for process
conditions

Mounting position

Moisture

Measuring range
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1
2

Fig. 3: Minimum distance to the max. level
1 Dead band
2 Reference plane

Information:
If the medium reaches the transducer, buildup can form on it and
cause faulty measurements later on.

1 32

100%

0%

Fig. 4: Measuring range (operating range) and max. measuring distance
1 full
2 empty (max. measuring distance)
3 Measuring range

Gauge pressure in the vessel does not influence VEGASON 63. Low
pressure or vacuum does, however, damp the ultrasonic pulses. This
influences the measuring result, particularly if the level is very low.
With pressures under -0.2 bar (-20 kPa) you should use a different
measuring principle, e.g. radar or guided microwave.

Pressure/Vacuum
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4.2 Mounting instructions
When mounting VEGASON 63, keep a distance of at least 200 mm
(7.874 in) to the vessel wall. If the sensor is installed in the center of
dished or round vessel tops, multiple echoes can arise. These can,
however, be suppressed by an appropriate adjustment (see chapter
"Setup").
If you cannot keep this distance you should carry out a false echo
storage before setup. This applies mainly if buildup on the vessel wall
is expected. In this case, we recommend repeating a false echo
storage later with existing buildup.

1 2

> 200 mm

Fig. 5: Mounting on round vessel tops
1 Reference plane
2 Vessel center or symmetry axis

Mounting position
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In vessels with conical bottom it can be advantageous to mount the
sensor in the center of the vessel, as measurement is then possible
down to the lowest point of the vessel bottom.

Fig. 6: Vessel with conical bottom

Preferably the transducer should be mounted flush to the vessel top.
If the reflective properties of the medium are good, you can mount
VEGASON 63 on a socket piece. You will find recommended values
for socket heights in the following illustration. The socket end should
be smooth and burr-free, if possible also rounded. Carry out a false
echo storage.

Socket
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d

45˚

h
m

ax
. d

100 mm/4"
150 mm/6"
200 mm/8"
250 mm/10"

300 mm
400 mm
500 mm
600 mm

h max.

Fig. 7: Deviating socket dimensions

In liquids, align the sensor as vertical as possible to the product
surface to achieve optimum measuring results.

Fig. 8: Alignment in liquids

To optimally align the sensor to solid products, a swivelling holder
(mounting strap) can be implemented.

Sensor orientation
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Fig. 9: Orientation in solids

To reduce the min. distance to the medium, you can also mount
VEGASON 63 with a beam deflector. By doing this, it is possible to fill
the vessel nearly to maximum. Such an arrangement is suitable
primarily for open vessels such as e.g. overflow basins.

~200

~400x400

45
˚

Fig. 10: Beam deflector

The ultrasonic sensor should be installed at a location where no
installations cross the ultrasonic beam.
Vessel installations such as for example, ladders, limit switches,
heating spirals, struts etc. can cause false echoes that interfere with
the useful echo.Make sure when planning your measuring site that the
ultrasonic signals have a "clear view" to the measured product.
In case of existing vessel installations, a false echo storage should be
carried out during setup.

Vessel installations
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If large vessel installations such as struts or supports cause false
echoes, these can be attenuated through supplementary measures.
Small, inclined sheet metal or plastic baffles above the installations
scatter the ultrasonic signals and avoid direct false echoes.

α

α

α

α

α

α

Fig. 11: Cover smooth profiles with deflectors

If there are agitators in the vessel, a false echo storage should be
carried out with the agitators in motion. This ensures that the interfering
reflections from the agitators are saved with the blades in different
positions.

Fig. 12: Agitators

Do not mount the instruments in or above the filling stream. Make sure
that you detect the product surface, not the inflowing product.

Agitators

Inflowing medium
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Fig. 13: Inflowing liquid

Through the action of filling, stirring and other processes in the vessel,
dense foams which considerably damp the emitted signals may form
on the product surface.
If foams are causing measurement errors, the sensor should be used
in a standpipe or, alternatively, the more suitable guided radar sensors
(TDR) should be used.
Guided radar is unaffected by foam generation and is particularly
suitable for such applications.

If there are strong air currents in the vessel, e.g. due to strong winds in
outdoor installations or air turbulence, e.g. by cyclone extraction you
should mount VEGASON 63 in a standpipe or use a different
measuring principle, e.g. radar or guided radar (TDR).

By using a standpipe (surge or bypass tube), the influence of vessel
installations, foam generation and turbulence is excluded.
Standpipes must extend all the way down to the requested min. level,
as measurement is only possible within the tube.

Foam

Air turbulences

Standpipe measureme-
net
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max.

min.

1

Fig. 14: Standpipe in tank
1 Vent hole ø 5 … 10 mm
VEGASON 63 can be used from tube diameters of 100 mm.
Avoid large gaps and thick welding joints when connecting the tubes.
Generally carry out a false echo storage.
Measurement in a standpipe is not recommended for adhesive
products.
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5 Connect to power supply
5.1 Prepare the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltage surges are expected, overvoltage arresters should

be installed
Tip:
We recommend using VEGA overvoltage arresters B63-48 and
ÜSB 62-36G.X.

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the sensors
and power supply units.

Power supply and current signal are carried on the same two-wire
cable. The voltage supply range can differ depending on the
instrument version.
The data for power supply are specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and the mains
circuits according to DIN VDE 0106 part 101. The VEGA power supply
units VEGATRENN 149A Ex, VEGASTAB 690 as well as all
VEGAMETs meet this requirement.
Keep in mind the following additional influences on the operating
voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5mA or 22mA in case of
fault message)

l Influence of additional instruments in the circuit (see load values in
chapter "Technical data")

The instrument is connected with standard two-wire cable without
screen. If electromagnetic interference is expected which is above the
test values of EN 61326 for industrial areas, screened cable should be
used.
Use cable with roundcross-section.A cable outer diameter of 5… 9mm
(0.2 … 0.35 in) ensures the seal effect of the cable gland. If you are
using cable with a different diameter or cross-section, exchange the
seal or use a suitable cable gland.
We generally recommend the use of screened cable for HART
multidrop mode.

On the instrument with cable entry ½ NPT and plastic housing there is
a metallic ½" threaded insert moulded into the plastic housing.

Note safety instructions

Take note of
safety instruc-
tions for Ex ap-
plications
Select power supply

Selecting connection
cable

Cable gland ½ NPT
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Caution:
No grease should be used when screwing the NPT cable gland or
steel tube into the threaded insert. Standard grease can contain
additives that corrode the connection between threaded insert and
housing. This would influence the stability of the connection and the
tightness of the housing.

If screened cable is necessary, connect the cable screen on both ends
to ground potential. In the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on the
outside of the housing must be connected to the potential equalisation
(low impedance).
If potential equalisation currents are expected, the connection on the
processing side must be made via a ceramic capacitor (e. g. 1 nF,
1500 V). The low frequency potential equalisation currents are thus
suppressed, but the protective effect against high frequency interfer-
ence signals remains.

Take note of the corresponding installation regulations for Ex
applications. In particular, make sure that no potential equalisation
currents flow over the cable screen. In case of grounding on both sides
this can be achieved by the use of a capacitor or a separate potential
equalisation.

5.2 Connection procedure
Proceed as follows:
1 Unscrew the housing cover
2 If an indicating and adjustment module is installed, remove it by

turning it slightly to the left.
3 Loosen compression nut of the cable entry
4 Remove approx. 10 cm (4 in) of the cable mantle, strip approx.

1 cm (0.4 in) insulation from the ends of the individual wires
5 Insert the cable through the cable gland into the sensor
6 Lift the opening levers of the terminals with a screwdriver (see

following illustration)

Cable screening and
grounding

Select connec-
tion cable for Ex
applications
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7 Insert the wire ends into the open terminals according to the wiring
plan

Fig. 15: Connection steps 6 and 7

8 Press down the opening levers of the terminals, you will hear the
terminal spring closing

9 Check the hold of the wires in the terminals by lightly pulling on
them

10 Connect the screen to the internal ground terminal, connect the
outer ground terminal with potential equalisation

11 Tighten the compression nut of the cable entry. The seal ring must
completely encircle the cable

12 Screw the housing cover on
The electrical connection is finished.
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5.3 Wiring plan, single chamber housing

5

5

5 5

1 2

4

3

Fig. 16: Material versions, single chamber housing
1 Plastic
2 Aluminium
3 Stainless steel, investment casting
4 Stainless steel, electro-polished
5 Filter element for air pressure compensation of all material versions. Blind

stopper with version IP 66/IP 68, 1 bar for Aluminium and stainless steel

I²C

Display

1 2 5 6 7 8

3

4

1

2

Fig. 17: Electronics and connection compartment, single chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Spring-loaded terminals for connection of the external indication VEGADIS

61
3 Ground terminal for connection of the cable screen
4 Spring-loaded terminals for voltage supply

Housing overview

Electronics and connec-
tion compartment
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I2C

Display

1

1 2 5 6 7 8

Fig. 18: Wiring plan, single chamber housing
1 Voltage supply/Signal output

5.4 Wiring plan, double chamber housing

1 2 3

4 5

Fig. 19: Double chamber housing
1 Housing cover, connection compartment
2 Blind stopper or plug M12 x 1 for VEGADIS 61 (optional)
3 Housing cover, electronics compartment
4 Filter element for air pressure compensation
5 Cable gland

Wiring plan

Housing overview
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1

3 2

Display

1 2 5 6 7 8

I²C

Fig. 20: Electronics compartment, double chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Internal connection cable to the connection compartment
3 Terminals for VEGADIS 61

3

1

2

Di
sp

lay

1 2 I²C

Fig. 21: Connection compartment, double chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Ground terminal for connection of the cable screen
3 Spring-loaded terminals for voltage supply

Electronics compart-
ment

Connection compart-
ment
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I2C

1

1 2

Fig. 22: Wiring plan, double chamber housing
1 Voltage supply/Signal output

5.5 Switch on phase
After connecting VEGASON 63 to power supply or after a voltage
recurrence, the instrument carries out a self-check for approx. 30
seconds:
l Internal check of the electronics
l Indication of the instrument type, the firmware as well as the

sensor TAGs (sensor designation)
l Output signal jumps briefly (approx. 10 seconds) to the set fault

current
Then the corresponding current is outputted to the cable (the value
corresponds to the actual level as well as the settings already carried
out, e.g. factory setting).

Wiring plan

Switch on phase
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6 Set up with the indicating and adjustment
module PLICSCOM

6.1 Short description
The indicating and adjustment module is used for measured value
display, adjustment and diagnosis. It can be mounted in the following
housing versions and instruments:
l All sensors of the plics® instrument family, in the single as well as

in the double chamber housing (optionally in the electronics or
connection compartment)

l External indicating and adjustment unit VEGADIS 61
From a hardware version …- 01 or higher of the indicating and
adjustment module resp. …- 03 or higher of the corresponding sensor
electronics, an integrated backlight can be switched on via the
adjustment menu. The hardware version is stated on the type label of
the indicating and adjustment module or the sensor electronics.

Note:
You can find detailed information on adjustment in the operating
instructions manual "Indicating and adjustment module".

6.2 Insert indicating and adjustment module
The indicating and adjustment module can be inserted into the sensor
and removed again at any time. It is not necessary to interrupt the
power supply.
Proceed as follows:
1 Unscrew the housing cover
2 Place the indicating and adjustment module in the desired position

on the electronics (you can choose any one of four different
positions - each displaced by 90°)

3 Press the indicating and adjustment module onto the electronics
and turn it to the right until it snaps in.

4 Screw housing cover with inspection window tightly back on
Removal is carried out in reverse order.
The indicating and adjustment module is powered by the sensor, an
additional connection is not necessary.

Function/Configuration

Mount/Dismount indicat-
ing and adjustment
module
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Fig. 23: Insert indicating and adjustment module

Note:
If you intend to retrofit the instrument with an indicating and adjustment
module for continuous measured value indication, a higher cover with
an inspection glass is required.
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6.3 Adjustment system

1.1

2

3

1

Fig. 24: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- Move to the menu overview
- Confirm selected menu
- Edit parameter
- Save value

l [->] key to select:
- menu change
- list entry
- Select editing position

l [+] key:
- Change value of the parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual menu
items. The functions of the individual keys are shown in the above
illustration. Approx. 10 minutes after the last pressing of a key, an
automatic reset to measured value indication is triggered. Any values
not confirmed with [OK] will not be saved.

Key functions

Adjustment system
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6.4 Setup procedure
After VEGASON 63 is connected to voltage supply or after voltage
recurrence, the instrument carries out a self-check for approx. 30
seconds. The following steps are carried out:
l Internal check of the electronics
l Indication of the instrument type, the firmware as well as the

sensor TAGs (sensor designation)
l Output signal jumps briefly (approx. 10 seconds) to the set fault

current
Then the actual measured value is displayed and the corresponding
current is transmitted to the cable.1)

In HART-Multidrop mode (several sensors on one input) the address
must be set before continuing with the parameter adjustment. You will
find a detailed description in the operating instructions manual
"Indicating and adjustment module" or in the online help of PACTware
or DTM.

HART mode

Standard
Address 0

As VEGASON 63 is a distance measuring instrument, the distance
from the sensor to the product surface is measured. To have the real
product level displayed, an allocation of the measured distance to the
percentage height must be made. To carry out this adjustment, the
distance is entered with full and empty vessel. If these values are not
known, an adjustment with the distance values, e.g. 10 % and 90 % is
also possible. Starting point for these distance specifications is always
the lower side of the flange, with all other versions the lower side of the
transducer.
The actual level is then calculated on the basis of these entered
values. At the same time, the operating range of the sensor is limited
from maximum range to the requested range.
The real product level during this adjustment is not important, because
the min./max. adjustment is always carried out without changing the
product level. These settings can be made ahead of time without the
instrument having to be installed.
In the main menu item "Basic adjustment", the individual submenu
items should be selected one after the other and provided with the
correct parameter values.
Start your parameter adjustment with the following menu items of the
basic adjustment:

1) The values correspond to the actual measured level as well as to the set-
tings already carried out, e.g. default setting.

Switch on phase

Address setting HART-
Multidrop

Parameter adjustment
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Proceed as follows:
1 Move from the measured value display to the main menu by

pushing [OK].
▶ Basic adjustment

Display
Diagnostics
Service
Info

2 Select the menu item "Basic adjustment" with [->] and confirm with
[OK]. Now the menu item "Min. adjustment" is displayed.

Min. adjustment
0.00 %
=
5.000 m(d)

4.000 m(d)

3 Prepare the% value for editing with [OK] and set the cursor to the
requested position with [->]. Set the requested percentage value
with [+] and save with [OK]. The cursor jumps now to the distance
value.

4 Enter the suitable distance value in m for the empty vessel (e.g.
distance from the sensor to the vessel bottom) corresponding to
the percentage value.

5 Save the settings with [OK] and move to "Max. adjustment" with [-
>].

Proceed as follows:

Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1 Prepare the% value for editing with [OK] and set the cursor to the
requested position with [->]. Set the requested percentage value
with [+] and save with [OK]. The cursor jumps now to the distance
value.

2 Enter the appropriate distance value in m (corresponding to the
percentage value) for the full vessel. Keep in mind that the max.
level must lie below the dead band.

3 Save the settings with [OK] and move to "Medium selection" with
[->].

Each product has different reflective properties. In addition, there are
various interfering factors which have to be taken into account:
agitated product surfaces and foam generation (with liquids); dust
generation, material cones and echoes from the vessel wall (with
solids). To adapt the sensor to these different conditions, you should
first select "Liquid" or "Solid".

Carrying out min. ad-
justment

Carrying out max. ad-
justment

Medium selection

VEGASON 63 • 4 … 20 mA/HART two-wire 31

6 Set up with the indicating and adjustment module PLICSCOM
28

77
7-E

N-
09

03
06

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 855 of 1659



Medium

Liquid

With solids, you can also choose between "Powder/Dust", "Granular/
Pellets" or "Ballast/Pebbels".
Through this additional selection, the sensor is adapted perfectly to the
product and measurement reliability, particularly in products with bad
reflective properties, is considerably increased.
Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

Apart from the medium, the vessel shape can also influence the
measurement. To adapt the sensor to these measuring conditions, this
menu item offers different options depending on whether liquid or solid
is selected. With "Liquids" these are "Storage tank", "Stilling tube",
"Open vessel" or "Stirred vessel", with "Solid", "Silo" or "Bunker".

Vessel form

Storage tank

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

To suppress fluctuations in the measured value display, e. g. caused
by an agitated product surface, a damping can be set. This time can
be between 0 and 999 seconds. Keep in mind that the reaction time of
the entire measurement will then be longer and the sensor will react to
measured value changes with a delay. In general, a period of a few
seconds is sufficient to smooth the measured value display.

Damping

0 s

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

A linearization is necessary for all vessels in which the vessel volume
does not increase linearly with the level - e. g. with a cylindrical or
spherical tank - and the indication or output of the volume is required.
Corresponding linearization curves are preprogrammed for these
vessels. They represent the correlation between the level percentage

Vessel form

Damping

Linearisation curve
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and vessel volume. By activating the appropriate curve, the volume
percentage of the vessel is displayed correctly. If the volume should
not be displayed in percent but e.g. in l or kg, a scaling can be also set
in the menu item "Display".

Linearisation curve

linear

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

In this menu item you can enter an unambiguous designation for the
sensor, e.g. the measurement loop name or the tank or product
designation. In digital systems and in the documentation of larger
plants, a singular designation should be entered for exact identification
of individual measuring sites.

Sensor-TAG

Sensor

With this menu item, the Basic adjustment is finished and you can now
jump to the main menu with the [ESC] key.

High sockets or vessel installations, such as e. g. struts or agitators as
well as buildup and weld joints on the vessel walls cause interfering
reflections which can impair the measurement. A false echo storage
detects and marks these false echoes, so that they are no longer taken
into account for the level measurement. A false echo memory should
be created with low level so that all potential interfering reflections will
be detected.

Gating out of false signals

Change now?

Proceed as follows:
1 Move from the measured value display to the main menu by

pushing [OK].
2 Select the menu item "Service" with [->] and confirm with [OK].

Now the menu item "False signal suppression" is displayed.
3 Confirm "False signal suppression - Change now" with [OK] and

select in the below menu "Create new". Enter the actual distance
from the sensor to the product surface. All false signals in this area
are detected by the sensor and saved after confirming with [OK].

Sensor-TAG

Gating out of false sig-
nals
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Note:
Check the distance to the product surface, because if an incorrect (too
large) value is entered, the existing level will be saved as false signal.
The filling level would then no longer be detectable in this area.

The menu item "Extended setting" offers the possibility to optimise
VEGASON 63 for applications in which the level changes very quickly.
For this reason, select the function "Quick level change > 1 m/min.".

Extended setting

quick level change > 1 m/min.

Note:
Since with the function "Quick level change > 1 m/min." the generation
of an average value of the signal processing is considerably reduced,
false reflections by agitators or vessel installations can cause
measured value fluctuations. A false echo memory is thus recom-
mended.

This function enables reading out parameter adjustment data as well
as writing parameter adjustment data into the sensor via the indicating
and adjustment module. A description of the function is available in the
operating instructions manual "Indicating and adjustment module".
The following data are read out or written with this function:
l Measured value presentation
l Adjustment
l Medium
l Vessel form
l Damping
l Linearisation curve
l Sensor-TAG
l Displayed value
l Display unit
l Scaling
l Current output
l Unit of measurement
l Language
The following safety-relevant data are not read out or written:
l HART mode
l PIN

Copy sensor data

Copy sensor data?

Extended setting/Quick
level change

Copy sensor data
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Basic adjustment
If the function "Reset" is carried out, the sensor resets the values of the
following menu items to the reset values (see chart):2)

Function Reset value
Sensor address 126
Max. adjustment 0 m(d)
Min. adjustment Meas. range end in m(d)3)
Medium Liquid
Vessel form not known
Damping 0 s
Linearisation linear
Sensor-TAG Sensor
Displayed value Distance
Current output - characteristics 4 … 20 mA
Current output - max. current 20 mA
Current output - min. current 4 mA
Current output - failure < 3.6 mA
Unit of measurement m(d)

The values of the following menu items are not reset to the reset
values (see chart) with "Reset":
Function Reset value
Lighting no reset
Language no reset
HART mode no reset

Factory setting
Like basic adjustment, furthermore special parameters are reset to
default values.4)
Pointer
The min. and max. distance and temperature values are reset to the
actual value.

Additional adjustment and diagnosis options such as e.g. scaling,
simulation or trend curve presentation are shown in the following menu
schematic. You will find a detailed description of these menu items in
the operating instructions manual "Indicating and adjustment module".

2) Sensor-specific basic adjustment.
3) Depending on the sensor type, see chapter "Technical data".
4) Special parameters are parameters which are set customer-specifically on

the service level with the adjustment software PACTware.

Reset

Optional settings
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6.5 Menu plan ultrasonic sensor
Information:
Depending on the version and application, the highlighted menu
windows are not always available.

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Min. adjustment
0.00 %
=
4.000 m(d)

3.000 m(d)

1.2Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1.3Medium
Liquid

1.4Vessel form

Storage tank

1.5Damping

0 s

1.6Linearisation curve

linear

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Scaled

2.2Display unit

Volume
m³

2.3Scaling

0 % = 0.0 m³
100 % = 100.0 m³

2.4Lighting

Switched off ▼

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info
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3.1Pointer
Distance min.: 0.234 m(d)
Distance max.: 5.385 m(d)
T-min.: 16.5 °C
T-min.: 37.5 °C

3.2Meas. reliability
36 dB

Sensor status
OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Gating out of false signals

Change now?

4.2Extended setting

None ▼
4.3Current output

Output mode: 4-20 mA ▼
Fail.mode: < 3.6 mA ▼
Min. current: 3.8 mA ▼

4.4Simulation

Start simulation?

4.5Reset

Select reset?

4.6Unit of measurement

m(d) ▼
select?

4.7Language

Deutsch▼
4.8SIL

Not activated▼

4.9HART mode

Standard
Address 0

4.10Copy sensor data

Copy sensor data?

4.11PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Sensor type

Serial number
12345678

5.2Date of manufacture
21. January 2009
Software version
3.50

5.3Last change using PC

21. January 2009

5.4Sensor characteristics

Display now?
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6.6 Saving the parameter adjustment data
It is recommended noting the adjusted data, e.g. in this operating
instructions manual and archive them afterwards. They are hence
available for multiple use or service purposes.
If VEGASON 63 is equipped with an indicating and adjustment
module, the most important data can be read out of the sensor into
indicating and adjustment module. The procedure is described in the
operating instructions manual "Indicating and adjustment module" in
the menu item "Copy sensor data". The data remain there permanently
even if the sensor power supply fails.
If it is necessary to exchange the sensor, the indicating and adjustment
module is inserted into the replacement instrument and the data are
written into the sensor under the menu item "Copy sensor data".
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7 Setup with PACTware and other adjustment
programs

7.1 Connect the PC via VEGACONNECT

3

1

2

Fig. 25: Connection of the PC via VEGACONNECT directly to the sensor
1 USB cable to the PC
2 VEGACONNECT
3 Sensor

1 2

3

4

OPEN

TWIST

USB

LOCK

Fig. 26: Connection via I²C connection cable
1 I²C bus (com.) interface on the sensor
2 I²C connection cable of VEGACONNECT
3 VEGACONNECT
4 USB cable to the PC

Internal connection via
I²C interface

External connection via
I²C interface
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Necessary components:
l VEGASON 63
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT
l Power supply unit or processing system

1

2 4

3 OPEN

T
W

IS
T

U
S

B

LOCK

Fig. 27: Connecting the PC via HART to the signal cable
1 VEGASON 63
2 HART resistance 250 Ω (optional depending on processing)
3 Connection cable with 2 mm pins and terminals
4 Processing system/PLC/Voltage supply

Necessary components:
l VEGASON 63
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT
l HART resistor approx. 250 Ω
l Power supply unit or processing system
Note:
With power supply units with integrated HART resistance (internal
resistance approx. 250 Ω), an additional external resistance is not
necessary. This applies, e. g. to the VEGA instruments VEGATRENN
149A, VEGADIS 371, VEGAMET 381. Common Ex separators are
also usually equipped with a sufficient current limitation resistance. In
such cases, VEGACONNECT 4 can be connected parallel to the
4 … 20 mA cable.

7.2 Parameter adjustment with PACTware
Further setup steps are described in the operating instructions manual
"DTM Collection/PACTware" attached to each CD and which can also
be downloaded from our homepage. A detailed description is available
in the online help of PACTware and the VEGA DTMs.

Connection via HART
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Note:
Keep in mind that for setup of VEGASON 63, DTM-Collection in the
actual version must be used.
All currently available VEGA DTMs are provided in the DTM Collection
on CD and can be obtained from the responsible VEGA agency for a
token fee. This CD includes also the up-to-date PACTware version.
The basic version of this DTM Collection incl. PACTware is also
available as a free-of-charge download from the Internet.

Go via www.vega.com and "Downloads" to the item "Software".

7.3 Parameter adjustment with AMS™ and PDM
For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and PDM,
a free-of-charge download is available via Internet.
Go via www.vega.com and "Downloads" to the item "Software".

7.4 Saving the parameter adjustment data
It is recommended to document or save the parameter adjustment
data. They are hence available for multiple use or service purposes.
The VEGA DTM Collection and PACTware in the licensed, profes-
sional version provide suitable tools for systematic project documen-
tation and storage.
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8 Maintenance and fault rectification
8.1 Maintenance
When used in the correct way, no special maintenance is required in
normal operation.

8.2 Remove interferences
The operator of the system is responsible for taken suitable measures
to remove interferences.

A maximum of reliability is ensured. Nevertheless, faults can occur
during operation. These may be caused by the following, e.g.:
l Sensor
l Process
l Power supply
l Signal processing
The first measures to be taken are to check the output signals as well
as to evaluate the error messages via the indicating and adjustment
module. The procedure is described below. Further comprehensive
diagnostics can be carried out on a PC with the software PACTware
and the suitable DTM. In many cases, the causes can be determined
this way and faults rectified.

However, should these measures not be successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805 858550.
The hotline is available to you 7 days a week round-the-clock. Since
we offer this service world-wide, the support is only available in the
English language. The service is free of charge, only the standard
telephone costs will be charged.

Connect a handheld multimeter in the suitable measuring range
according to the wiring plan.
? 4 … 20 mA signal not stable

l Level fluctuations
à Set damping via the indicating and adjustment module

? 4 … 20 mA signal missing
l Wrong connection
à Check connection according to chapter "Connection steps"

and if necessary, correct according to chapter "Wiring plan"
l No power supply
à Check cables for breaks; repair if necessary
l Operating voltage too low or load resistance too high
à Check, adapt if necessary

Reaction when malfunc-
tions occur

Causes of malfunction

Fault rectification

24 hour service hotline

Checking the 4 … 20 mA
signal
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? Current signal greater than 22 mA or less than 3.6 mA
l Electronics module defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically safe
circuits must be observed.

? E013
l no measured value available
à sensor in boot phase
à Sensor does not find an echo, e.g. due to faulty installation or

wrong parameter adjustment

? E017
l Adjustment span too small
à Carry out a fresh adjustment and increase the distance

between min. and max. adjustment

? E036
l no operable sensor software
à Carry out a software update or send the instrument for repair

? E041
l Hardware error, electronics defective
à Exchange instrument or return instrument for repair

Depending on the failure reason and measures taken, the steps
described in chapter "Set up" must be carried out again, if necessary.

8.3 Exchanging the electronics module
If the electronics module is defective, it can be replaced by the user.

In Ex applications only one instrument and one electronics module with
respective Ex approval may be used.

If there is no electronics module available on site, one can be ordered
from the VEGA agency serving you.

The new electronics module must be loaded with the settings of the
sensor. These are the options:
l At the factory by VEGA
l Or on site by the user
In both cases, the sensor serial number is needed. The serial numbers
are stated on the type label of the instrument, inside the housing or on
the delivery note.

Fault messages via the
indicating/adjustment
module

Reaction after fault rec-
tification

Sensor serial number
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Information:
When loading on site, first of all the order data must be downloaded
from the Internet (see operating instructions manual "Oscillator").

The electronics modules are adapted to the respective sensor and
distinguish also in the signal output or power supply.

8.4 Software update
The following components are required to update the sensor software:
l Sensor
l Power supply
l VEGACONNECT
l PC with PACTware
l Current sensor software as file
At "www.vega.com/downloads" go to "Software". Select under "plics
instruments and sensors" the suitable instrument series. Load the zip
file via the right mouse key with "Save target as" e.g. on the desktop of
your PC. Extract all files available in the zip file, e.g. to the desktop.

Connect the sensor to power supply and provide connection from PC
to the instrument via VEGACONNECT. Start PACTware and provide
connection to the sensor, e.g. via the VEGA project assistant. Close
the parameter window of the sensor, as far as open.

Go in the PACTware menu bar to "Instrument data", "Additional
functions" and "Update instrument software".
PACTware checks now the actual hardware and software version of
the sensor and displays the data. This procedure lasts approx. 60 s.
Push the button " Update software" and select the previously
extracted hex file. Then the software update can be started. Further
files are installed automatically. Depending on the sensor, this
procedure lasts approximately 1 h.

8.5 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet homepage
www.vega.com under: "Downloads - Forms and certificates - Repair
form".
By doing this you help us carry out the repair quickly and without
having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety data

sheet outside on the packaging

Assignment

Load sensor software to
PC

Prepare update

Load software into sen-
sor
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l Please ask the agency serving you for the address of your return
shipment. You can find the respective agency on our website
www.vega.com under: "Company - VEGA worldwide"
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9 Dismounting
9.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process conditions such
as e.g. pressure in the vessel, high temperatures, corrosive or toxic
products etc.

Take note of chapters "Mounting" and "Connecting to power supply"
and carry out the listed steps in reverse order.

9.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials and
have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/EG and
the respective national laws. Pass the instrument directly on to a
specialised recycling company and do not use the municipal collecting
points. These may be used only for privately used products according
to the WEEE directive.
Correct disposal avoids negative effects to persons and environment
and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no possibility to dispose of the old instrument
professionally, please contact us concerning return and disposal.
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10 Supplement
10.1 Technical data
General data
Materials, wetted parts
- Process fitting UP
- Transducer diaphragm 316Ti
- Seal transducer diaphragm/process fit-

ting
EPDM

Materials, non-wetted parts
- Mounting strap 1.4301
- Compression flange PPH, 316L
- Housing Plastic PBT (polyester), Alu die-casting powder-

coated, 316L
- Seal between housing and housing

cover
NBR (stainless steel housing), silicone (Alu/plastic
housing)

- Inspection window in housing cover Polycarbonate
- Ground terminal 316Ti/316L
Weight 2.7 … 5.7 kg (6 … 12.6 lbs), depending on the

process fitting and housing

Output variable
Output signal 4 … 20 mA/HART
HART output values
- HART value (Primary Value) Distance to the level
- HART value (Secondary Value) Temperature
- HART value (3rd Value) Distance to the level - scaled
Signal resolution 1.6 µA
Failure signal current output (adjustable) mA-value unchanged 20.5 mA, 22 mA, < 3.6 mA
Current limitation 22 mA
Load see load diagram under Power supply
Damping (63 % of the input variable) 0 … 999 s, adjustable
Fulfilled NAMUR recommendations NE 43

Input variable
Measured value distance between lower edge of the transducer and

product surface
Measuring range
- Liquids up to 15 m (49.21 ft)
- Bulk solids up to 7 m (22.97 ft)
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Dead band 0.6 m (1.969 ft)

Reference conditions to measuring accuracy (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1
- Temperature +18 … +30 °C (+64 … +86 °F)
- Relative humidity 45 … 75 %
- Air pressure 860… 1060mbar/86… 106 kPa (12.5… 15.4 psig)
Other reference conditions
- Reflector ideal reflector, e.g.metal plate 2 x 2m (6.56 x 6.56 ft)
- False reflections Biggest false echo, 20 dB smaller than the useful

echo

Measuring characteristics
Ultrasonic frequency 35 kHz
Interval > 2 s (dependent on the parameter adjustment)
Beam angle at 3 dB 6°
Response time5) > 3 s (dependent on the parameter adjustment)

Measuring accuracy
Resolution, general > 1 mm (0.039 in)
Deviation6) see diagram

5) Time to output the correct level (with max. 10 % deviation) after a sudden
level change.

6) Incl. non-linearity, hysteresis and non-repeatability.
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15 m 
(49.213 ft)

8 m 
(26.247 ft)

6 m 
(19.685 ft)

12 m
 (39.37 ft)

10 m 
(32.808 ft)

3 m (9.843 ft)

10 mm (0.394 in)

20 mm (0.787 in)

30 mm (1.181 in)

6 mm (0.236 in)

-6 mm (-0.236 in)
-10 mm (-0.394 in)

-20 mm (-0.787 in)

-30 mm (-1.181 in)

Fig. 28: Deviation VEGASON 63

Influence of the ambient temperature to the sensor electronics7)

Average temperature coefficient of the zero
signal (temperature error)

0.06 %/10 K

Ambient conditions
Ambient, storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Process conditions
Process pressure
- with compression flange -20 … 100 kPa/-0.2 … 1 bar (-2.9 … 14.5 psi)
- with mounting strap 0 kPa, since no seal possibility
Process temperature (transducer temper-
ature)

-40 … +80 °C (-40 … +176 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz8)

7) Relating to the nominal measuring range.
8) Tested according to the regulations of German Lloyd, GL directive 2.
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Electromechanical data - version IP 66/IP 67 and IP 66/IP 68; 0.2 bar
Cable entry/plug9)
- Single chamber housing l 1 x cable glandM20 x 1.5 (cable: ø 5 … 9 mm),

1 x blind stopper M20 x 1.5
or:
l 1 x closing cap M20 x 1.5; 1 x blind stopper

M20 x 1.5
or:
l 1 x closing cap ½ NPT, 1 x blind plug ½ NPT
or:
l 1 x plug (depending on the version), 1 x blind

stopper M20 x 1.5
- Double chamber housing l 1 x cable entry M20 x 1.5 (cable: ø 5 … 9 mm),

1 x blind stopper M20 x 1.5; 1 x blind stopper
M16 x 1.5 or optionally available with 1 x plug
M12 x 1 for VEGADIS 61

or:
l 1 x closing cap ½ NPT, 1 x blind stopper

½ NPT, 1 x blind stopper M16 x 1.5 or
optionally 1 x plug M12 x 1 for VEGADIS 61

or:
l 1 x plug (depending on the version), 1 x blind

stopper M20 x 1.5; 1 x blind stopper M16 x 1.5
or optionally available with 1 x plug M12 x 1 for
VEGADIS 61

Spring-loaded terminals for wire cross-sec-
tion

> 2.5 mm² (AWG 14)

Indicating and adjustment module
Voltage supply and data transmission through the sensor
Indication LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into the sensor without cover IP 40
Materials
- Housing ABS
- Inspection window Polyester foil

9) Depending on the version M12 x 1, according to DIN 43650, Harting, 7/
8" FF.
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Power supply
Operating voltage 14 … 36 V DC
Operating voltage with lighted indicating and
adjustment module10)

20 … 36 V DC

Permissible residual ripple
- < 100 Hz Uss < 1 V
- 100 Hz … 10 kHz Uss < 10 mV
Load see diagram

1000

750

500

250

14 1816 20 22 24 26 28 30 32 34 36

Ω

V

4

1 2

3

Fig. 29: Voltage diagram
1 HART load
2 meaningless
3 Voltage limit
4 Operating voltage

Electrical protective measures
Protection, depending on housing version
- Plastic housing IP 66/IP 67
- Aluminium housing, stainless steel

housing - investment casting, stainless
steel housing - electro-polished

IP 66/IP 68 (0.2 bar)11)

Overvoltage category III
Protection class II

Functional safety (SIL)
Functional safety is already activated on instruments with SIL qualification ex factory. On
instruments without SIL qualification ex factory, the functional safety must be activated by the user
via the indicating and adjustment module or via PACTware for applications according to SIL.

10) For instruments with national approvals such as e.g. according to CSA, only
available at a later date.

11) A suitable cable is the prerequisite for maintaining the protection class.
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Functional safety according to IEC 61508-4
- Single channel architecture (1oo1D) up to SIL2
- double channel diversitary redundant

architecture (1oo2D)
up to SIL3

You can find detailed information in the supplied Safety Manual of the instrument series or under
"www.vega.com", "Downloads", "Approvals".

Approvals
Depending on the version, instruments with approvals can have different technical data.
For these instruments, the corresponding approval documents have to be taken into account.
These are part of the delivery or can be downloaded under www.vega.com via "VEGA Tools" and
"serial number search" as well as via "Downloads" and "Approvals".
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10.2 Dimensions

Housing in protection IP 66/IP 68 (0.2 bar)
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Fig. 30: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated indicating and adjustment module the
housing is 9 mm/0.35 in higher
1 Plastic housing
2 Aluminium housing
3 Aluminium double chamber housing
4 Stainless steel housing, electropolished
5 Stainless steel housing - precision casting
6 Stainless steel double chamber housing - precision casting
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VEGASON 63

3 4

L

19
5m

m
 (7

 43
/ 6

4"
)

ø 148mm (5 53/64")

130mm (5 1/8")

ø 158mm (6 7/32")

118mm (4 41/64")

M8x12

1

2 DN100/ANSI4"

Fig. 31: VEGASON 63, dimension L with Alu housing = 108 mm (4.252"), dimension L with plastic and stainless
steel housing = 114.5 mm (4.508")
1 Mounting strap
2 Compression flange
3 Dead zone: 0.6 m (1.969 ft)
4 Measuring range: with liquids up to 15 m (49.21 ft), with solids up to 7 m (22.97 ft)
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10.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor

housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche

Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des

droits de propriété intellectuelle. Pour plus d'informations, on pourra

se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos en el

campo de la propiedad industrial. Para mayor información revise la

pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру

правами на интеллектуальную собственность. Дальнейшую

информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

10.4 Trademark
All brands used as well as trade and company names are property of
their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2009

Subject to change without prior notice 28777-EN-090306
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Operating Instructions
VEGAWELL 52
4 … 20 mA/HART Pt 100

Process pressure/
Hydrostatic

p
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Supplementary documentation
Information:
Supplementary documents appropriate to the ordered version
come with the delivery. You can find them listed in chapter
"Product description".

Instructions manuals for accessories and replacement
parts
Tip:
To ensure reliable setup and operation of your VEGAWELL 52,
we offer accessories and replacement parts. The associated
documents are:
l 32798 - VEGABOX 02
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1 About this document
1.1 Function
This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the plant operator.
During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use
VEGAWELL 52 is a suspension pressure transmitter for level
and gauge measurement.
You can find detailed information on the application range in
chapter "Product description".
Operational reliability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.
For safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.
The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.
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During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips
The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity
The protection goals of the EMC Directive 2004/108/EC (EMC)
and the Low Voltage Directive 2006/95/EC (LVD) are fulfilled.
Conformity has been judged according to the following
standards:
EMC: EN 61326-1: 2006
(electrical instruments for control technology and laboratory
use - EMC requirements)
l Emission: Class B
l Susceptibility: Industrial areas
LVD: EN 61010-1: 2001
(safety regulations for electrical measurement, control and
laboratory instruments - part 1: General requirements)

2.7 Fulfilling of NAMUR recommendations
With respect to compatibility, the NAMUR recommendation
NE 53 is fulfilled. This applies also to the corresponding
indicating and adjustment components. VEGA instruments are
generally upward and downward compatible.
l Sensor software for DTM VEGAWELL 52 HART
l DTM VEGAWELL 52 for adjustment software PACTware
The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.
The software version of the instrument can be read out via
PACTware.
You can view all software histories on our website www.vega.
com.Make use of this advantage and get registered for update
information via e-mail.
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2.8 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l VEGAWELL 52 pressure transmitter with suspension cable
l optionally available with straining clamp, screwed con-

nection or housing with cable locking
l Documentation

- this operating instructions manual
- test certificate
- Ex-specific "Safety instructions" (with Ex-versions)
- if necessary, further certificates

VEGAWELL 52 with suspension cable consists of the following
components:
l Transmitter
l Suspension cable
l Optionally fixing element or housing with threaded fitting
The components are available in different versions.

Scope of delivery

Components
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3

2

1

Fig. 1: Example of a VEGAWELL 52 with transmitter 22 mm and unassembled
threaded fitting
1 Transmitter
2 Suspension cable
3 Threaded fitting
The type label contains the most important data for identi-
fication and use of the instrument:
l Article number
l Serial number
l Technical data
l Article numbers documentation
The serial number allows you to access the delivery data of the
instrument via "www.vega.com", "VEGA Tools" and "serial
number search". You can also find the serial number on the
type label on the suspension cable or on the housing.

Type label

VEGAWELL 52 • 4 … 20 mA/HART Pt 9

3 Product description
35

40
2-E

N-
08

09
10

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 889 of 1659



3.2 Principle of operation
VEGAWELL 52 is used for level and gauge measurement in
wells, basins and atmospherically open vessels particularly in
the water/waste water industry as well as in the shipbuilding
industry.1)

The actual sensor element is the CERTEC® measuring cell
with rugged ceramic diaphragm. The hydrostatic pressure
causes a capacitance change in the measuring cell via the
ceramic diaphragm. This change is converted into an
appropriate output signal.
The CERTEC® measuring cell is also equipped with a
temperature sensor Pt 100 in four-wire technology. The
resistance value is accessed via the wires of the suspension
cable. The power supply or the processing is carried out via a
temperature transducer, e.g. in the VEGABOX 02.
Two-wire electronics 4 … 20 mA/HART for power supply and
measured value transmission over the same cable.
The supply voltage range can differ depending on the
instrument version.
Data for power supply is specified in chapter "Technical data".

3.3 Operation
VEGAWELL 52 - 4 … 20 mA/HART can be adjusted with
different adjustment media:
l an adjustment software according to FDT/DTM standard,

e.g. PACTware and PC
l With a HART handheld
The type of adjustment and the adjustment options depend on
the selected adjustment component. The entered parameters
are generally saved in the respective sensor, when adjusting
with PACTware™ and PC optionally also in the PC.

3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.

1) For use in closed vessels under vacuum, VEGAWELL 72 is available with
absolute pressure measuring ranges.

Area of application

Functional principle

Voltage supply

Packaging
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The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.
Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.
The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.
Unless otherwise indicated, the packages must be stored only
under the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Transport

Transport inspection

Storage

Storage and transport
temperature
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4 Mounting
4.1 General instructions
Make sure that all parts of the instrument in contact with the
measured product, especially the sensor element, process
seal and process fitting, are suitable for the existing process
conditions such as process pressure, process temperature as
well as the chemical properties of the medium.
You can find the specifications in chapter "Technical data" in
the or on the type label.
Note the following points when selecting the installation
location.
l Sideways movements of the transmitter can cause

measurement errors
à Therefore, mount VEGAWELL 52 in a calm area or in a

suitable protective tube
Information:
We recommend the measuring instrument holder from the
VEGA line of accessory (article no. BARMONT.D or BAR-
MONT.E) to fasten VEGAWELL 52.

l The protective cover prevents mechanical damage to the
measuring cell. It should only be removed when the sensor
is deployed in extremely polluted water.

l The connection cable has a capillary for atmospheric
pressure compensation

à Therefore lead the cable end into a dry space or directly
into a suitable terminal housing.

Information:
For this purpose, VEGA recommends VEGABOX 02. It
contains terminals and a filter element for pressure compen-
sation. A suitable protective cover is available for outdoor
mounting.

Suitability for process
conditions

Mounting position

Pressure compensation

Mounting example
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Fig. 2:Mounting example: VEGAWELL 52 in a pump shaft with breather housing
VEGABOX 02
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4.2 Mounting steps with straining clamp

2

3

1

Fig. 3: Straining clamp
1 Suspension cable
2 Suspension opening
3 Clamping jaws

Mount VEGAWELL 52 with straining clamp as follows:
1 Hang the straining clamp on a suitable wall hook
2 Lower VEGAWELL 52 to the requested height
3 Slide the clamping jaws upward and push the suspension

cable between them
4 Hold the suspension cable, push the clamping jaws

downward and fix them with a light blow
Removal is carried out in reverse order.
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4.3 Mounting steps with screwed connection

1

2

3

4

5

6

Fig. 4: Threaded fitting
1 Suspension cable
2 Seal screw
3 Cone bushing
4 Seal cone
5 Threaded fitting
6 Seal

Mount VEGAWELL 52 with screwed connection as follows:
1 Weld the welded socket into the vessel top
2 Lower VEGAWELL 52 to the requested height by means

on the welded socketG1½ A or 1½ NPT on the vessel side
3 Insert the suspension cable from below into the open

screwed connection
4 Slide the seal cone and the cone sleeve over the

suspension cable, fasten manually with the seal screw
5 Screw the screwed connection into the socket, fasten with

SW 30 and then fasten seal screw with SW 19
How to correct the height:
1 Loosen seal screw with SW 19
2 Slide seal cone and cone sleeve to the requested position

on the cable
3 Fasten the seal screw
Removal is carried out in reverse order.
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4.4 Mounting steps with threaded connection or
housing

2

3

1

Fig. 5: Plastic housing
1 Housing
2 Seal
3 Thread

Mount VEGAWELL 52 as follows:
1 Weld the welded socket G1½ A or 1½ NPT to the vessel

top
2 Shift transmitter through the mounting boss
3 Turn the thread with seal into the socket and tighten with

SW 462)

Removal is carried out in reverse order.
Mount VEGAWELL 52 as follows:
1 Fasten the mounting bracket at the suitable height on the

basin wall
Information:
We recommend articles from the line of VEGA accessories:

2) Seal the 1½ NPT thread with teflon, hemp or a similar resistant material.

Mount into the vessel

Mounting into the basin
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l Mounting angle of stainless steel
l Counter nut of PP

2 Lead the transmitter through the opening of the mounting
bracket and the counter nut

3 Fasten the counter nut to the thread with SW 46
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltage surges are expected, overvoltage arresters

should be installed.
Tip:
We recommend the following VEGA overvoltage arresters:
l B63-48 (use in plastic housing of VEGAWELL 52)
l ÜSB 62-36G.X (use in a separate housing)

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

Power supply and current signal are carried on the same two-
wire cable. The voltage supply range can differ depending on
the instrument version.
Data for power supply is specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and
the mains circuits according to DIN VDE 0106 part 101.
VEGA power supply units VEGATRENN 149AEx, VEGASTAB
690, VEGADIS 371 as well as all VEGAMETs meet this
requirement. When using one of these instruments, protection
class III is ensured for VEGAWELL 52.
Bear in mind the following factors regarding supply voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5 mA or 22 mA in
case of fault message)

l Influence of additional instruments in the circuit (see load
values in chapter "Technical data")

The instrument is connected with standard two-wire cable
without screen. If electromagnetic interference is expected
which is above the test values of EN 61326 for industrial areas,
screened cable should be used.

Note safety instructions

Take note of
safety instruc-
tions for Ex ap-
plications
Select power supply

Selecting connection
cable
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Use cable with round cross-section. A cable outer diameter of
5 … 9 mm (0.2 … 0.35 in) ensures the seal effect of the cable
gland. If you are using cable with other diameter or cross-
section, you have to exchange the seal or use a suitable cable
gland.
We generally recommend the use of screened cable for HART
multidrop mode.

1

2

3

1
2

3
4

5
6

1
2

3
4

5
6

Fig. 6: Connect VEGAWELL 52 to power supply
1 Direct connection
2 Connection via VEGABOX 02
3 Connection via housing

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In the plastic housing, in
VEGABOX 02 or in VEGADIS 12, the screen must be

Cable screening and
grounding
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connected directly to the internal ground terminal. The ground
terminal outside on the housing must be connected to the
potential equalisation.
If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e. g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.
Take note of the corresponding installation regulations for Ex
applications.

5.2 Connection procedure
Proceed as follows:
1 Wire the connection cable up to the connection compart-

ment. The bending radius must be at least 25 mm.3)
2 Connect the wire ends to the screw terminals according to

the wiring plan
Proceed as follows:
1 Snap VEGABOX 02 onto the carrier rail or screw it to the

mounting plate
2 Loosen the cover screws and remove the cover
3 Push the cable into VEGABOX 02 through the cable entry
4 Loosen the screws with a screwdriver
5 Insert the wire ends into the open terminals according to

the wiring plan
6 Tighten the screws with a screwdriver
7 Check the hold of the wires in the terminals by lightly

pulling on them
8 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
9 Connect the supply cable according to steps 3 to 8
10 Screw the housing cover on
The electrical connection is finished.
Proceed as follows:
1 Unscrew the housing cover
3) The connection cable is already preconfectioned. After shortening the ca-

ble, fasten the type plate with support again to the cable.

Select connec-
tion cable for Ex
applications

Direct connection

Connection via
VEGABOX 02

Via the housing
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2 Insert the connection cable through the cable entry into the
plastic housing

3 Loosen the screws with a screwdriver
4 Insert the wire ends into the open terminals according to

the wiring plan
5 Tighten the screws with a screwdriver
6 Check the hold of the wires in the terminals by lightly

pulling on them
7 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
8 Retighten the housing cover
The electrical connection is finished.

5.3 Wiring plan

1

8

2
3
4
5
6
7

Fig. 7: Wire assignment, connection cable
1 blue (-): to power supply or to the processing system
2 brown (+): to power supply or to the processing system
3 white: for processing of the integrated Pt 100 (power supply)
4 Yellow: for processing of the integrated Pt 100 (measurement)
5 Red: for processing of the integrated Pt 100 (measurement)
6 Black: for processing of the integrated Pt 100 (power supply)
7 Shielding
8 Breather capillaries with filter element

Direct connection
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Fig. 8: Terminal assignment VEGABOX 02
1 To power supply or the processing system (signal pressure transmitter)
2 To power supply or the processing system (connection cables resistance

thermometer Pt 100)
3 Shielding4)

Wire number Wire colour/Polarity Terminal VEGABOX 02
1 brown (+) 1
2 blue (-) 2
3 White 3
4 Yellow 4
5 Red 5
6 Black 6

Shielding Ground

1
2

3
4

-

-
+

m
A

+

1
2

1
2 1

2

3

–

–

+

+

Fig. 9: Terminal assignment VEGABOX 02
1 To power supply or the processing system (signal pressure transmitter)
2 For voltage supply or to processing system (resistance thermometer Pt 100)
3 Shielding5)

4) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

5) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection via
VEGABOX 02

Connection via
VEGABOX 02 with inte-
grated transmitter for
Pt 100
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Wire number Wire colour/Polarity Terminal VEGABOX 02
1 brown (+) 1
2 blue (-) 2
3 Shielding Ground

Wire number Wire colour/Polarity Terminal temperature
transmitter

3 White 1
4 Yellow 2
5 Red 3
6 Black 4

1
2

4

5

3

6

1
3

2

Fig. 10: Terminal assignment of the housing
1 To power supply or the processing system (signal pressure transmitter)
2 For voltage supply or to processing system (resistance thermometer Pt 100)
3 Shielding6)

Terminal number Wire colour transmit-
ter/polarity

Function

1 brown (+) Power supply/signal
pressure transmitter

2 blue (-) Power supply/signal
pressure transmitter

3 White Power supply Pt 100
4 Yellow Measurement Pt 100
5 Red Measurement Pt 100

6) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection via housing
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Terminal number Wire colour transmit-
ter/polarity

Function

6 Black Power supply Pt 100

5.4 Switch on phase
After connecting VEGAWELL 52 to power supply or after a
voltage recurrence, the instrument carries out a self-check:
l Internal check of the electronics
l 4 … 20 mA output jumps to the failure signal
The insturment delivers after this run-up period a current of
4 … 20 mA to the cable. The value corresponds to the actual
level as well as to settings already carried out, e.g. the factory
setting.
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6 Setup with PACTware
6.1 Connecting the PC

1

5

2

3

4

Fig. 11: Connection of the PC to VEGABOX 02 or communication resistor
1 PC with PACTware
2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)
3 VEGACONNECT 3 or 4
4 Communication resistor 250 Ω
5 Power supply unit

Necessary components:
l VEGAWELL 52
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT with HART adapter cable
l HART resistor approx. 250 Ω
l Power supply unit
Note:
With power supply units with integrated HART resistance
(internal resistance approx. 250 Ω), an additional external
resistance is not necessary (e. g. VEGATRENN 149A,

Connecting the PC to
the signal cable
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VEGADIS 371, VEGAMET 381/624/625, VEGASCAN 693). In
such cases, VEGACONNECT can be connected parallel to the
4 … 20 mA cable.

6.2 Parameter adjustment with PACTware
Further setup steps are described in the operating instructions
manual "DTM Collection/PACTware" attached to each CD and
which can also be downloaded from our homepage. A detailed
description is available in the online help of PACTware and the
VEGA DTMs.

Note:
Keep in mind that for setup of VEGAWELL 52, DTM-Collection
in the actual version must be used.
All currently available VEGA DTMs are provided in the DTM
Collection on CD and can be obtained from the responsible
VEGA agency for a token fee. This CD includes also the up-to-
date PACTware version. The basic version of this DTM
Collection incl. PACTware is also available as a free-of-charge
download from the Internet.

Go via www.vega.com and "Downloads" to the item "Soft-
ware".

6.3 Saving the parameter adjustment data
It is recommended to document or save the parameter
adjustment data. They are hence available for multiple use or
service purposes.
The VEGA DTM Collection and PACTware in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

6.4 Parameter adjustment with AMS™ and PDM
For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and
PDM, a free-of-charge download is available via Internet.
Go via www.vega.com and "Downloads" to the item "Soft-
ware".
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7 Maintenance and fault rectification
7.1 Maintain
When used in the correct way, no special maintenance is
required in normal operation.
In some applications, product buildup on the sensor dia-
phragm can influence the measuring result. Depending on the
sensor and application, take precautions to ensure that heavy
buildup, and especially a hardening thereof, is avoided.
If necessary, clean the transmitter. Make sure that the
materials are resistant against the cleanig, see resistance list
under "Services" on "www.vega.com". The application variety
of VEGAWELL 52 requires special cleaning instructions for
each application. Please ask the VEGA agency serving you.

7.2 Remove interferences
The operator of the system is responsible for taken suitable
measures to remove interferences.
A maximum of reliability is ensured. Nevertheless, faults can
occur during operation. These may be caused by the following,
e.g.:
l Sensor
l Process
l Voltage supply
l Signal processing
The first measures to be taken are to check the output signals
as well as to evaluate the error messages via the indicating
and adjustment module. The procedure is described below.
Further comprehensive diagnostics can be carried out on a PC
with the software PACTware and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.
However, should these measures not be successful, call the
VEGA service hotline in urgent cases under the phone no. +49
1805 858550.
The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.

Maintenance

Cleaning

Reaction when malfunc-
tions occur

Causes of malfunction

Fault rectification

24 hour service hotline
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Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.
? 4 … 20 mA signal not stable

l Level fluctuations
à Adjust integration time via PACTware
l no atmospheric pressure compensation
à Check the capillaries and cut them clean
à Check the pressure compensation in the housing and

clean the filter element, if necessary

? 4 … 20 mA signal missing
l Wrong connection to power supply
à Check connection according to chapter "Connection

steps" and if necessary, correct according to chapter
"Wiring plan"

l No power supply
à Check cables for breaks; repair if necessary
l supply voltage too low or load resistance too high
à Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
l electronics module or measuring cell defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

7.3 Shorten suspension cable
Shorten the suspension cable individually. Proceed as follows:
1 Remove the filter adapter from the transparent capillary line
2 Cut the suspension cable with an edge cutter to the

requested length

Checking the 4 … 20 mA
signal

Reaction after fault rec-
tification
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Caution:
Do not squeeze the capillary cable, this will influence the
pressure compensation. If necessary, rework with a sharp
knife.

3 Remove approx. 10 cm of the cable mantle, strip off
approx. 1 cm of the wire ends
Insert the filter adapter

The work steps are finished.

7.4 Shorten suspension cable
The suspension cable can be shortened individually. For the
version with plastic or stainless steel housing proceed as
follows:
1 Unscrew the housing cover
2 Loosen the screw terminals and remove the wire ends of

the suspension cable out of the screw terminals
3 Hold the hexagon on the screwed socket with SW 46 and

loosen with seal screw SW 22
Caution:
Seal screw is secured with Loctide pink, mote breakaway
torque!
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1

2

Fig. 12: Step 4
1 SW 46
2 SW 22

4 Pull the suspension cable out of the screwed socket,
remove the pressure screw, cone sleeve and seal cone
from the cable

5 Remove the filter adapter from the transparent capillary line

30 VEGAWELL 52 • 4 … 20 mA/HART Pt

7 Maintenance and fault rectification
35402-EN-080910

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 910 of 1659



4

3
2

5

6

7

1

Fig. 13: Configuration of the cable seal
1 Connection cable (up to 6 pieces depending on the version)
2 Cable screen
3 Breather capillaries with filter element
4 Seal cone
5 Suspension cable
6 Cone bushing
7 Seal screw

6 Cut the suspension cable with an edge cutter to the
requested length

7 Remove approx. 10 cm of the cable mantle, strip off
approx. 1 cm of the wire ends, insert the filter adapter

8 Shift the seal screw, cone sleeve and seal cone to the
suspension cable and insert the cable into the screwed
socket, insert the wire ends through the cable entry into the
mounting plate

The work steps are finished.

7.5 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet
homepage www.vega.com under: "Downloads - Forms and
certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
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l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety

data sheet outside on the packaging
l Please ask the agency serving you for the address of your

return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws. Pass the instrument
directly on to a specialised recycling company and do not use
the municipal collecting points. These may be used only for
privately used products according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no possibility to dispose of the old instrument
professionally, please contact us concerning return and
disposal.
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9 Supplement
9.1 Technical data
General data
Measured value Level
Measuring principle Ceramic-capacitive, dry measuring cell
Communication interface HART signal on 4 … 20 mA cable

Materials and weights
Materials, wetted parts
- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex),

1.4462 with PE coating, PVDF, Titanium
- Protective cap PA, PE
- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)
- Joining material diaphragm/Basic

element measuring cell
Glass solder

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved,
FFKM (Perlast G75S), EPDM (A+P 75.5/
KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR
- Cable gland on the transmitter 316L
- Cable seal with PE, PUR cable FKM
- Cable seal with FEP cable FEP
- Process fitting 316L
- Straining clamp 1.4301
- Unassembled threaded fitting 316L, PVDF
- Threaded connection on the hous-

ing
316L

Materials, non-wetted parts
- Housing plastic PBT (Polyester), 316L
- type label support on cable PE hard
- transport protection net PE
Weight approx.
- Basic weight 0.8 kg (1.764 lbs)
- Suspension cable 0.1 kg/m (0.07 lbs/ft)
- Straining clamp 0.2 kg (0.441 lbs)
- Threaded fitting 0.4 kg (0.882 lbs)
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- Plastic housing 0.8 kg (1.764 lbs)
- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable
percentage value -10 … +110 % of the nominal measuring

range
pressure value -20 … +120 % of the nominal measuring

range
Recommended max. turn down 10 : 1 (no limitation)
Nominal measuring ranges and overload capability in bar/kPa
Nominal range Overload, max. pressure Overload, min. pressure
Gauge pressure
0 … 0.1 bar/0 … 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa
0 … 0.2 bar/0 … 20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa
0 … 0.4 bar/0 … 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa
Absolute pressure
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa 0 bar abs.
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa 0 bar abs.
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa 0 bar abs.
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa 0 bar abs.
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa 0 bar abs.

Nominal measuring ranges and overload capability in psig
Nominal range Overload, max. pressure Overload, min. pressure
Gauge pressure
0 … 1.5 psig 200 psig -3 psig
0 … 3 psig 290 psig -6 psig
0 … 6 psig 430 psig -12 psig
0 … 15 psig 500 psig -15 psig
0 … 35 psig 700 psig -15 psig
0 … 70 psig 950 psig -15 psig
0 … 150 psig 1300 psig -15 psig
0 … 350 psig 1900 psig -15 psig
0 … 900 psig 2900 psig -15 psig
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Nominal range Overload, max. pressure Overload, min. pressure
Absolute pressure
0 … 15 psi 500 psi 0 psi
0 … 35 psi 700 psi 0 psi
0 … 70 psi 900 psi 0 psi
0 … 150 psi 1300 psi 0 psi
0 … 350 psi 1900 psi 0 psi

Output variable
Output signal 4 … 20 mA/HART
Signal resolution 2 µA
Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged

(adjustable via PACTware)
Max. output current 22 mA
Run-up time approx. 15 s
Step response time ≤ 200 ms (ti: 0 s, 0 … 63 %)
Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature
integrated resistance thermometer Pt 100 according to DIN EN 60751
Range -50 … +100 °C (-58 … +212 °F)
Resolution 1 °K

Reference conditions and actuating variables (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1
- Temperature +15 … +25 °C (+59 … +77 °F)
- Relative humidity 45 … 75 %
- Air pressure 860 … 1060 mbar/86 … 106 kPa

(12.5 … 15.4 psig)
Determination of characteristics Limit point adjustment according to

IEC 61298-2
Characteristics curve linear
Reference installation position upright, diaphragm points downward
Influence of the installation position < 0.2 mbar/20 Pa (0.003 psig)
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Deviation determined according to the limit point method according to IEC 607707)

Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Deviation with version < 0.25 %
- Turn down 1 : 1 up to 5 : 1 < 0.25 %
- Turn down up to 10 : 1 < 0.05 % x TD
Deviation with version < 0.1 %
- Turn down 1 : 1 up to 5 : 1 < 0.1 %
- Turn down up to 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Average temperature coefficient of the zero signal
In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference
temperature 20 °C (68 °F).
Average temperature coefficient of the zero signal
- Turn down 1 : 1 < 0.15 %/10 K
- Turn down up to 5 : 1 < 0.2 %/10 K
- Turn down up to 10 : 1 < 0.25 %/10 K
Outside the compensated temperature range:
Average temperature coefficient of the zero signal
- Turn down 1 : 1 typ. < 0.15 %/10 K
Thermal change of the current output
Applies also to the analogue 4 … 20 mA current output and refers to the set span.
Thermal change, current output < 0.15 % at -40 … +80 °C (-40 … +176 °F)

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Long-term drift of the zero signal < (0.1 % x TD)/year

7) Incl. non-linearity, hysteresis and non-repeatability.
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Total deviation (similar to DIN 16086)
The total deviation Ft, also called practical deviation, is the sum of the basic accuracy Fp
and long-term stability:
Ft= Fp + Fs
Fperf = √((FT)2 + (FKl)2)
With
- Ft: Ftotal, total deviation
- Fp: Fperf, basic accuracy
- Fs: Fstab, long-term drift
- FT: Temperature coefficient (influ-

ence of medium or ambient tem-
perature)

- FKl: Deviation

Ambient conditions
Ambient temperature
- Connection cable PE -40 … +60 °C (-40 … +140 °F)
- Connection cable PUR, FEP -40 … +80 °C (-40 … +176 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Process conditions
Max. process pressure, transmitter8)
- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)
- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)
- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)
Pressure stage, process fitting
- Unassembled threaded fitting 316L: PN 3, PVDF: unpressurized
- Thread on the housing PN 3
Product temperature, depending on the version

Suspension cable Transmitter Product temperature
PE All -20 … +60 °C (-4 … +140 °F)
PUR All -20 … +80 °C (-4 … +176 °F)
PUR PE coating -20 … +60 °C (-4 … +140 °F)
FEP All -20 … +80 °C (-4 … +176 °F)

8) Limited by the overpressure resistance of the measuring cell.
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Suspension cable Transmitter Product temperature
FEP PE coating -20 … +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and
5 … 100 Hz9)

Electromechanical data
Suspension cable
- Configuration six wires, one suspension cable, one breather

capillary, screen braiding, foil, mantle
- Wire cross-section 0.5 mm²
- Wire resistance ≤ 0.036 Ω/m
- Tensile strength ≥ 1200 N (270 pound force)
- Max. length 1000 m (3280 ft)
- Min. bending radius 25 mm (with 25 °C/77 °F)
- Diameter approx. 8 mm (0.315 in)
- colour (non-Ex/Ex) - PE black/blue
- colour (non-Ex/Ex) - PUR, FEP blue/blue
Cable entry housing 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm),

1 x blind stopper M20 x 1.5
Screw terminals for cable cross-section
up to

1.5 mm² (AWG 16)

Voltage supply
Supply voltage 9.6 … 36 V DC
Permissible residual ripple
- < 100 Hz Uss < 1 V
- 100 Hz … 10 kHz Uss < 10 mV
Load see diagram

9) Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 14: Voltage diagram
1 HART load
2 Voltage limit
3 Supply voltage

Integrated overvoltage protection
Nominal leakage current (8/20 µs) 5 kA
Min. response time < 25 ns

Electrical protective measures
Protection
- Transmitter IP 68 (25 bar)
- Housing IP 66/IP 67
Overvoltage category III
Protection class III

Approvals
Depending on the version, instruments with approvals can have different technical data.
For these instruments, the corresponding approval documents have to be taken into
account. These are part of the delivery or can be downloaded via the serial number
search under www.vega.com.
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9.2 Dimensions
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Fig. 15: VEGAWELL 52 - suspension cable
1 Transmitter Duplex, with straining clamp
2 Transmitter Duplex for deep wells, with unassembled threaded fitting G1½ A (1½ NPT) and closing cap
3 Transmitter Duplex, with PE coating
4 Transmitter with screwed connection of PVDF
5 Transmitter Titanium/Titanium with glass leadthrough, with thread G1 A (1 NPT) and plastic housing
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VEGAWELL 52 - suspension cable 2
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Fig. 16: VEGAWELL 52 - suspension cable
1 Transmitter 316L, with straining clamp
2 Transmitter Titanium, with unassembled threaded fitting G1 A (1 NPT)

42 VEGAWELL 52 • 4 … 20 mA/HART Pt

9 Supplement
35402-EN-080910

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 922 of 1659



VEGAWELL 52 - threaded fitting
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Fig. 17: VEGAWELL 52 - thread
1 Threaded fitting G½ inner G¼
2 Threaded fitting G1
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property

rights. Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the

sensor housing.

VEGA Produktfamilien sind weltweit geschützt durch

gewerbliche Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par

des droits de propriété intellectuelle. Pour plus d'informations,

on pourra se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos

en el campo de la propiedad industrial. Para mayor

información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему

миру правами на интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.

vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.4 Trademark
All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2008
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1.0 General Description 

1.1 Introduction 

The purpose of this Manual is to describe the operation and maintenance of the 
Odour Control Plant (OCP) supplied by Clean TeQ to Queensland Urban Utilities 
and installed at Fairfield WRP Upgrade Project.  

The OCP has been supplied to remove odorous compounds, namely Hydrogen 
Sulphide (H2S), from the emissions of the treatment plant. The project was 
undertaken in April 2010 with the installation complete in August 2010. 
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1.2 Technology 

Micro-organisms (bacteria, fungi and yeast) play an important role in the cycle of 
nature. They perform the most elementary steps in this cycle by converting and 
degrading the dead remains of plants and animals.  These remains generally 
consist of a broad spectrum of very complex compounds. Since micro-organisms 
can degrade all these compounds then they must possess the ability to adapt. 
Biological air purification uses these special abilities of micro-organisms to degrade 
a wide range of components.  The most important step is finding the micro-
organism most suitable to degrade the unwanted components in the gas flow. 
Micro-organisms therefore determine the possible applications for the Bio Trickling 
Filter (BTF) followed by Activated Carbon Filter (ACF) to polish any remaining 
VOC’s. 
A Bio Trickling Filter is a biological control system used to remove pollutants from 
air stream; these are especially effective in treating low to medium concentrations 
of contaminants in large air volumes. 
The main components of OCP are: 

 Air Extraction fans 

 An air distribution duckwork which conveys air to and from the OCP 

 Bio Trickling Filter - A media bed of organic or inorganic material which acts as 
a substrate on which micro-organisms can grow. 

 Activated Carbon Filter 
The foul air (process & ventilation) to be treated is extracted from the pump station 
wet well and blown into the lower air distribution chamber of the Bio Trickling Filter 
by the system fan. The foul air contains a variety of compounds such as H2S (rotten 
egg gas), other Sulphur compounds, Volatile Organic compounds and moisture. 

The foul air is evenly distributed through equalisation of the internal pressure 
differential and flows upwards through the packing layer. 
The packing layer consists of a biologically active media resting on a grid and 
matting floor. The actual air purification takes place as the gas passes through the 
Bio Trickling Filter media. 
The BTF media absorbs pollutants in the air, such as odour components and 
volatile organic compounds.  The micro-organisms present in the BTF feed on 
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these substances and degrade the pollutants biologically into less odorous 
compounds. 

The chemical reactions occurring are as follows; 

 2H2S + O2  2S + 2H2O  (1) 

 H2S + 2O2  H2SO4 (2) 

As equation 1 shows; oxidation of H2S involves the formation of elemental sulphur 
as an intermediate product, which is stored as sulphur globules deposited outside 
the cell membrane. 

Elemental sulphur is eventually oxidised to sulfate in the following reaction; 

 S2 + 3/2O2  H2O + H2SO4 (3) 
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1.3 Scope of Works 

 FRP Ducting  BTF Stack    Heater  ACF  

Fans        LCP  Nutrient 

Figure 1 Odour Control Plant General Arrangement 
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The Odour Control Plant (see figure 1) consists of: 

 FRP Ducting and equipment enclosures 

 Bio Trickling Filter Housing (BTF-01) 

 Activated Carbon Filer (AC-01) 

 Spray nozzles and Header 

 Fan Inlet and Outlet Flexible Connections 

 Fans (F-01 and F-02) 

 Exhaust Stack (S-01) 

 Water Pressure Regulating Valve (PRV-01) 

 Water Makeup and Solenoid Valve (SV-01) 

 Water Flow Meter (FM-001) 

 Reduced Pressure Zoning Device (RPZD-01) 

 Nutrient Tank level Indicator (PIT-002) 

 Nutrient Injector (Dosatron – INJ-01) 

 Flow switches (FS 001, 002) 

 H2S Sensors (AIT-001, 002) 

 Temperature Sensors (TE-001, 002, 003) 

 Differential Pressure Indicator (PDIT 001, 002) 

 Mannual Butterfly Valves (BD-01, BD-02) 

 Ball Valves 

 Access Steel Platform 

 Actuated Butterfly Valves (BD-03, BD-04) 

 Local Control Panel (LCP) 

 Heater (HE-01) 

 HMI Panel 
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2 Description of Major Components 

2.1 FRP Ducting  
The duct work is constructed from FRP conforming to AS2634. DN250 ducting is 
installed throughout and is supported by galvanised steel supports. All Ductwork is 
labelled in accordance with AS 1345. 
The external surface of the ductwork has been painted Colorbond Pale Eucalypt 
(RAL6011) 

Figure 2 FRP ducting, Bio Trickling filter intlet 

2.2 Biofilter Housing (BTF-01) 
The Bio Trickling Filter housing consists of an enclosed vessel, 2.0m in diameter 
and 3.0m tall, constructed from fibreglass to AS 2634 Standard. 
The contaminated air enters into the lower section of the BTF housing then passes 
up through a riser before progressing through the filter bed from bottom to top. 
Nutrient is pumped to the top and intermittently sprayed across the packing surface 
via spray nozzles for 3 minutes every 12 minute interval. This nutrient keeps the 
bugs in the packing moist and in an environment supportive of their growth.  

FRP Ducting 

Ducting Steel Support 
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2.3 Bio Trickling Filter Media & Media Support 
The packing support grating is manufactured from moulded Fibreglass and 
designed to handle the corrosive environment experienced within the BTF. 
The packed bed within the BTF consists of media to a depth of 1.2 m.  

Figure 3 Bio Trickling filter packing 

2.4 Spray Header 
There are two spray headers; each consists of two nozzles, providing a 120o angle 
of spray from each nozzle. The spray nozzle selected is designed to ensure that 
the maximum coverage of mist is available to the top of the BTF media. 

2.5 Fan Inlet and Outlet Flexible Connections 
The fan inlet and outlet transitions are made from 3mm XR5 wavebar – fully 
welded. These flexible expansion joints are used to isolate any vibration between 
the fan and the ductwork, prolonging the life of the ductwork.  
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Figure 4 Fan Inlet Flexible 

2.6 Fan (F-01 and F-02) 
The extraction fan is designed to draw foul air at a constant flow from the wet well 
and progress the flow into the BTF and ACF and ultimately out through the exhaust 
stack. The fan is centrifugal type with the impeller direct driven on the motor shaft 
and has been specifically selected to operate with minimal maintenance. The 
material of construction is 316 stainless steel to withstand the corrosive nature of 
the air stream.  

Figure 5 Air Extraction Fan 

Flexible Connection 

Fan
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2.7 Exhaust Stack (S-01) 
The old exhaust stack has been replaced by a new DN300 FRP stack. A drain line, 
including a ball valve, has been included to this section to allow for any 
condensation within the ducting or exhaust stack to drain to the ground.  

Figure 6 Exhaust Stack  

2.8 Nutrient Dosing and Solenoid Valve (SV-01) 
To maintain favourable conditions for the bacteria within the BTF, nutrient is 
intermittently sprayed over the media. It consists of 20mm uPVC class 12 pressure 
pipe with a solenoid valve. The solenoid valve operates when called upon by the 
LCP at set intervals. 

Figure 7 – Nutrient Dosing System  

Exhaust Stack 

Flow Meter 

Pressure Regulating Valve 
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2.9 Nutrient Tank Level Indicator (PIT-02) 
The Nutrient Tank is installed with a Pressure Transmitter at the bottom which is 
further calibrated to give level readings. Once, the level inside this tank drops below 
a desirable limit, it sends an alarm to the PLC. This alarm is helpful in initiating a 
refill of the nutrient so as to maintain smooth uninterrupted plant operation. The 
system is so designed to provide enough nutrients for atleast 2 months before 
refilling.  

Figure 8 – Nutrient Tank Level Indicator 

2.10 Pressure Reducing Valve (PRV-01) 
To ensure the potable water pressure is maintained within the required limits, the 
makeup water line is fitted with a pressure reducing valve prior to the solenoid valve 
(SV-01). 
The PRV is enlisted to regulate the spray pattern within the BTF and set the 
nutrient dosing ratio. During commissioning this pressure is set by way of 
mathematical and visual inspection of the spray pattern generated. This will not be 
required to be changed over the life of the unit. 

2.11 Butterfly Damper Valves (BD-01,BD-02,BD-03,BD-04) 
The lugged butterfly valves used on the FRP duct work are constructed from PVC 
body and disc. The flanges on the valves are drilled to table ‘E’ as per Australian 
Standard 2129 and the gear box mounting plate conforms to ISO 5211 drilling. 
The 300mm manual gear box operated valves (BD-01, BD-02) are mounted on the 
inlet of the fan. The 300mm electrical motor actuated valves (BD-03, BD-04) are 
installed at the fan outlets and are interlocked in such a way to prevent backflow. 
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  Inlet – Manual Gear Box Operated Outlet – Electrical Motor Operated 

Figure 9 - 300 mm Butterfly Damper Valves 

2.12 Local Control Panel (LCP) 
The local control panel contains all controls necessary for the operation of the 
system. It contains the HMI (Human Machine Interface) panel which provides 
important information like alarms, trends, overview and settings to help in smooth 
operation of the plant. 

   
Figure 10 Local Control Panel 
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2.13 Differential Pressure Transmitters 
Pressure Sensors have been installed across the BTF and ACF vessels to 
constantly monitor the pressure drop readings and raise alarm in case of 
blockages. 

   
Figure 11 Differential Pressure Transmitters 

2.14 Temperature Sensors 
There are three Temperature probes installed in the plant, first before the heater 
inlet, second after the heater outlet and third on the Activated Carbon Filter. The 
two temperature sensors attached to the heater box maintain a constant 4 degree 
C temperature increase across the heater. The third sensor attached to the ACF 
measures the temperature within the vessel and sends a critical alarm if the 
temperature exceeds safe limit, thereby shutting down the plant. 

Figure 12 Temperature Sensor 
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2.15 H2S Sensors 
There are two H2S sensors fitted on the Odour Control Plant. First H2S sensor is 
fitted prior to the BTF inlet which measures the level of H2S being treated by the 
OCF. The second sensor is fitted at the outlet of the ACF which gives the level of 
H2S being discharged into the atmosphere through the vertical stack. 

Figure 13 - H2S sensor 

2.16 Heater 
The air stream coming out of the BTF is humid and when passed through the ACF, 
can cause condensation within the vessel. In order to avoid such condensation 
within the ACF, a heater is installed between the two vessels. The heater raises the 
dew point of the air stream by increasing the temperature by 4 deg C. The 
temperature of the element is automatically controlled by PLC. 

Figure 14 - Heater 
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2.17 Activated Carbon Filter 
The activated carbon unit contains 1176 kg of Pelletised Activated Carbon packing. 
Activated Carbon is a black, solid material resembling charcoal that has been 
treated with oxygen to open millions of small pores between carbon atoms. It is an 
extremely porous material with a large internal surface area which accounts for its 
power to hold impurities, contaminants and other pollutants by a process known as 
adsorption. Numerous types of activated carbon are available, including pelletised, 
powdered, impregnated made out of several different materials such as coal, 
coconut shell and wood. The adsorption process is simply allowing the positively 
charged active carbon to attract the negatively charged impurities. The gas 
molecules of chemicals, VOC’s and other impurities get stuck in the numerous tiny 
pores on the surface area of the activated carbon present in the filter. The amount 
of impurities attracted by the filter would be in proportion with the amount of carbon 
and its thickness. A dry blend of H2S and Oxygen does not react at ambient 
temperature, but only above 200 C. However, in the presence of activated carbon, 
H2S reacts with oxygen at low temperature to produce sulphur and water: 
2 H2S + O2 1/4 S8+ 2H2O + Heat
The sulphur produced is adsorbed on the internal surface of the activated carbon 
and the water is desorbed from the catalyst surface. To boost the activity of 
oxidation a promoter (KI) is used. Potassium Iodide (KI) impregnation of activated 
carbon not only increases the reaction velocity but also inhibits the formation of 
sulphuric acid by unwanted side-reactions. Clean TeQ is using what’s called 
CleanCarb 4-KI, a 4mm diameter cylindrical pelletised virgin activated carbon 
impregnated with 2% Potassium Iodine (KI) and made especially for vapour 
applications. The factors that may have an effect on the adsorption capacity of the 
activated carbon are temperature, relative humidity and residence time. Optimum 
parameters must be chosen to extend the life of activated carbon. 

Potassium Impregnated Carbon     ACF Vessel 
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2.18 Steel Access Platform 
The steel platform is constructed from MS Galvanised that has been built to 
AS1657. It facilitates access to the removable spray nozzle flanges of the BTF and 
other equipment of the plant. 

Figure -15 Steel Access Platform 
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3 Technical Specification 

3.1 General 
The Odour Control System has been designed to operate automatically and as 
such would not require operator intervention during normal operations. Key alarms 
are displayed on the HMI panel to indicate the status of the system.  
Every installation will be subject to wear and corrosion during use. To guarantee 
continuous and efficient operation of the Odour Control System, maintenance 
functions will be necessary. 

3.2 Design Basis 
The tables below list the Design Basis for the Odour Management System. 

Item Units Criterion 
Type of Scrubber - Bio Trickling filter 
Treatment Chemical - Biological 
Additional Treatment - Activated Carbon 
Airflow, total m3/hr 2000 
Number of Scrubbers - 1 
Number of Activated Carbon Vessels - 1 
Minimum Packing Depth (BTF) m 1.2 
Minimum Packing Depth (ACF) m 0.7 
Maximum Pressure Drop Through BTF at Rated 
Capacity 

Pa 200 

Maximum Pressure Drop Through ACF at Rated 
Capacity 

Pa 400 

Inlet H2S Concentration –Peak/Average ppm 100/50 
H2S Removal Efficiency  % 99 
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Design Codes 

AS 1170 Loads 
AS 1345 Labelling of pipes 
AS 2032 Installation of PVC Pipe Systems 
AS 2634 Fabrication of FRP ducts and vessels 
AS 1657 Access Stairs and ladders 
AS 2129 Flanges for pipes, valves and fittings
AS 2865 Safe working in a confined space
AS 3000 SAA Wiring Rules
AS 4100 Steel Structures
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3.3 Process Flow Control 
The process control of the Odour Control Plant is enacted from the control panel 
and is as follows; 

- Foul air is extracted from the treatment plant and passes through 
underground PVC duct 

- The air goes through inlet manual dampers to the fans 
- H2S level is measured prior to the BTF and recorded in the PLC 
- The fan feeds the untreated air to the bottom of the BTF 
- H2S in the airstream is removed via bacterial action in the media packing  
- Healthy environment is maintained via nutrient dosing (4 cycles per minute) 
- Dew point of the airstream is increased via the Heater 
- After the heater, the air enters the bottom of the ACF, where any residual 

H2S and VOC’s are removed 
- Finally, treated air exits the ACF and is discharged into the atmosphere 

Odour Control Plant Operation 

3.4 Starting the Plant 
The following steps are recommended for the start up of the Plant: 

1. Confirm all hatches on BTF, ACF and ducting are bolted shut. 
2. Check that the drain valves on the Vessels are OPEN 
3. Check that the inlet Butterfly dampers (BD-01, 02) on ducting are open 
4. Check that the instruments isolation valves are open. 
5. Check that the nutrient tank is full and spray valve is open. 
6. Check that the Fans and Heater Field Isolators are switched ON. 
7. Turn ON power to Local Control Cabinet. 
8. Switch all equipment to AUTO mode on the LCP. 
9. Switch the System to AUTO mode on the LCP and Press START 
10. The System will automatically START running 
11. Monitor the system by pressing the System OVERVIEW button on HMI 
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Shut down 
- This is done by switching the system to STOP at the HMI.  
- Close inlet Butterfly dampers (BV-001, -002)  

No further actions are required. 

4 Maintenance & Troubleshooting 

4.1 Maintenance 
Details of the tabled maintenance actions are described on the following pages. 

Item Action 1 
monthly 

2 
monthly

6 

monthly 
12  

monthly 
3.1.1 Inspect local Control Panel   
3.1.2 Inspect Spray Nozzle    

3.1.3 Inspect extraction fans (F-01,02)    

3.1.4 Inspect nutrient level in the 
Nutrient tank 

  

3.1.5 Inspect water line strainer (ST-
01) 

3.1.6 Calibrate Temperature Sensors    

3.1.7 Calibrate Pressure Sensors     

3.1.8 Calibrate Nutrient tank level 
instrument (PT-002) 

   

3.1.9 Calibrate H2S Sensors     

3.1.10 Inspect Heater    

 
Warning: Before commencing any Service and Inspection work turn off the 
Biofilter System and Tag/lock out electrical isolation switch on the local 
control cabinet. 
 

Figure 19: Maintenance Schedule  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 952 of 1659



Document 
Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 

25 of 50 

4.1.1 Inspect local Control Cabinet 
The local Control Cabinet does not require maintenance; however we recommend 
that a twelve monthly inspection should be done to ensure the following: 

 Integrity of electrical connections 

 Lamps. 

 Alarms 

 Check of all failure conditions. 

 Pest ingress. 

4.1.2 Inspect Spray Nozzle 
The BTF spray nozzles may become clogged over the course of time, if no counter-
action is taken the BTF will become dry and performance will be affected.  
Controlling of any particulates in the water recirculation is important for ensuring the 
spray does not become blocked over time. Regular inspection and cleaning of the 
strainer ST-01 will reduce the chances of spray nozzle blockage.
Visually check the operation of the spray nozzle every twelve months.  To access 
the spray nozzles, remove the inspection hatch second from the top of the BTF. 
Remove and clean the nozzles. Care should be taken not to loose the spray nozzle 
in the packing.  
CAUTION: Confined Space regulations apply if the BTF is entered.  

4.1.3 Inspect Extraction Fans 
For a detailed maintenance procedure see manufacturer’s details in section 5.5 
Vendor manuals. 
Inspect the integrity of the rubber mounts under the base of the fan. Check the 
rubber mounts for cracking. 
Check that the motor mounting bolts are tight. Tighten if loose. 
Open the fan inspection hatch (ensure fan has come to a complete stop). Visually 
inspect the fan impeller for cracking. 
If there is build up on the impeller and the internal of the fan casing, this should be 
cleaned off before restarting the fan. Build up on the impeller can cause undue 
vibration and can lead to failure of the impeller. 
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4.1.4 Nutrient Level  
To ensure that the atmosphere for bacteria is maintained at a healthy level inside 
the BTF, the level of nutrient in the tank should always be maintained. 

4.2 Troubleshooting 

 PROBLEM POSSIBLE CAUSE ACTION 
1 Low differential pressure across 

BTF 
Broken tube 
connection  

Fan not running 

Check Tube 
connections to and 
from Transmitter for 
leaks 
Check Fan running 

2 High differential pressure across 
BTF 

Degraded packing 
Duct Blockage 

Shut down system 
and investigate 
packing  

3 BTF overflowing Blocked Drain Flush Drain Line 

4 Odour Reported Duct breakage 

Dead Bacterial 
Population 

Inactive Carbon  

Check duct line for 
damage 
Check pH of sump 
is 2 – 3 
Check carbon 
efficacy every 2 
years 

5 Excessive condensation in ACF Heater not 
functioning 
Blocked drain 

Check set points for 
heater 
Flush Drain line 

6 No flow on nutrient flow meter 
(FM-01) 

Clogged nozzles 
Inlet water 
unavailable 

Clean Nozzles 
Check inlet water 
line 
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If trouble shooting does not rectify the problem, please contact Clean TeQ for 
further assistance 

Contact 
Maintenance Manager:  Cameron Jamieson
Phone:    03 9797 6719 
    03 9706 8244 
Email:    cjamieson@cleanteq.com 

5 Recommended Spares 

Item Description 
 

Device/ 
TAG No. 

Supplier Model Model 
Number 

No. of 
UNITS  to 
be HELD 

Nutrient Solution  CleanTeQ   200 Ltrs 
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6 Appendices 
No Appendix 

5.1 P&ID 

5.2 Commissioning Data 

5.3 Electrical Drawings 

5.4 Technical Data Sheets 

5.5 Vendor Data Sheets 
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6.1 P&ID 
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6.2 Commissioning Sheets 
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6.3 Electrical Drawings 
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6.4  

Technical Data Sheet – Bio Trickling Filter 
Equipment Name BTF

Equipment Quantity 1-off 

Equipment Type BTF 

Tag Number BTF-01 

Model Number -

Serial Number -

Material of 
Construction Fibreglass Reinforced Plastic (FRP) 

Manufacturer AceOn Engineering 

Supplier Clean TeQ 

 270 Hammond Road 

 Dandenong South 3175 

 Victoria

 Australia

Contact: Cameron Jamieson 

Phone: (03) 9797 6700 

Fax: (03) 9706 8344 

Email: cjamieson@cleanteq.com

Size (Diam x H) mm Ø2000 x 3000 

Packing Volume m3 m3 3.9 

Air Capacity m3/Hr 2000 

Pressure Drop (Norm) Pa 200 

Weight (Dry) Kg 500 

Weight (Wet) Kg 2000 
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Technical Data Sheet – Activated Carbon Filter 
Equipment Name ACF

Equipment Quantity 1 OFF 
Equipment Type ACF

Tag Number AC-01
Model Number -
Serial Number -

Material of 
Construction Fibreglass Reinforced Plastic (FRP) 

Manufacturer Aceon Engineering 
Supplier Clean TeQ 

 270 Hammond Road 
 Dandenong South 3175 
 Victoria
 Australia

Contact: Cameron Jamieson 
Phone: (03) 9797 6700 

Fax: (03) 9706 8344 
Email: cjamieson@cleanteq.com

Size (Diam x H) mm Ø2000 x 2000 

Packing Volume m3 m3 2.14 

Air Capacity m3/Hr 2000 

Pressure Drop (Norm) Pa 400 

Weight (Dry) Kg 1200 

 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 961 of 1659



Document 
Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 

34 of 50 

Technical Data Sheet - Fan 
Equipment Name Extraction Fan 

Equipment Quantity 2
Equipment Type Centrifugal Fan 

Tag Number F-01, F-02 
Model Number HP 204/1 
Serial Number 
Manufacturer Aerotech Fans Pty Ltd 

Supplier Aerotech Fans Pty Ltd 
 Victoria 3081 
 Australia

Contact: Peter Babich 
Phone: (03) 9455 2700 

Fax: (03) 9455 2800 
Email:  - 

Volume Rate 2000 m3/Hr 
Differential Pressure 4700 Pa 

Fan Speed (Variable) Rpm 2900 

Drive Arrangement  DIRECT 

Motor kW 5.5 

Electrical Supply  415V 3 phase 50 Hz 

Material Of 
Construction  Stainless Steel 316 

  

  

  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 962 of 1659



Document 
Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 

35 of 50 

Technical Data Sheet – Heater 
Equipment Name Heater 

Equipment Quantity 1
Equipment Type Air Heater – Non Hazardous Area 

Tag Number H-01
Model Number 81272 
Serial Number -

Material of 
Construction 

316 Stainless Steel 

Manufacturer Grimwood Heating 
Supplier Grimwood Heating 

 PO Box 4 
 Villawood 
 NSW 2163 
 Australia

Contact: Ian MacKay 
Phone: (02) 8717 0222 

Fax: (02) 8717 0284 
Email: sales@grimwoodheating.com.au
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Technical Data Sheet – Flexible Connection 
Equipment Name Flexible Connection 

Equipment Quantity 5
Equipment Type Flexible Connection 

Tag Number -
Model Number -
Serial Number -

Material of 
Construction 

XR5 – Fully Welded 

Manufacturer Merlyn Products 
Supplier Merlyn Products 

 16 Lapis Street 
 Underwood 
 Queensland 4119 
 Australia

Contact: Graham Ferguson 
Phone: (07) 3808 2224 

Fax: (07) 3208 0279 
Email: sales@merlynproducts.com.au
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Technical Data Sheet - Gaskets 
Equipment Name Gaskets 

Equipment Quantity 40 
Equipment Type EPDM Rubber 

Tag Number -
Model Number -
Serial Number -
Manufacturer 

Supplier Tucks 
 120 Ferrars Street 
 South Melbourne 
 Victoria 3205 
 Australia

Contact: Joe Spiteri 
Phone: (03) 9690 2577 

Fax: (03) 9699 2726 
Email: -
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Technical Data Sheet – Spray Nozzle 
Equipment Name Full Cone Spray System 

Equipment Quantity 4
Equipment Type Fullcone Tip Nozzle 

Tag Number N/A
Part Number 26932 

Size WL 1-1/2 
Material PVC 

Manufacturer BETE 
Supplier Spray Nozzle Engineering 

 Unit 1 – 27 Shearson Crescent 
 Mentone 
 Victoria 3189 
 Australia

Contact: Aileen Pierce 
Phone: (03) 9583 2368 

Fax: (03) 9585 0218 
Email: aileen@spraynozzle.com.au
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Technical Data Sheet – Solenoid Valve 
Equipment Name Solenoid Valve 

Equipment Quantity 1
Equipment Type Spray Control 

Tag Number SV-01 
Model Number S35-5-20-8N 
Manufacturer 

Supplier Process Systems Pty Ltd  
 PO Box 2070 
 Wellington Point 
 QLD 4160 
 Australia

Contact: Sales 
Phone: 1300 887 880 

Fax: (07) 3890 3133 
Email: info@processsystems.com.au
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Technical Data Sheet - Butterfly Valve 
Equipment Name Butterfly Valve 

Equipment Quantity 2
Equipment Type Manual Gear Box operated Butterfly 

Valve 
Tag Number  BD-01, BD-03 

Model Number 
Serial Number 

Size 250 mm 
Operation Manual  

Material of Construction Body: PVC-U 
Disc: PVC-U 
Seat: EPDM 

Manufacturer FIP
Supplier Jordan Valves and Controls  

 PO Box 832 
 Eltham 3095 
 Victoria
 Australia 

Contact: Sales
Phone: (03) 9455 2335 

Fax: (03) 9431 2518 
Email: greg.i.jordan@bigpond.com
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Technical Data Sheet - Butterfly Valve 
Equipment Name Butterfly Valve 

Equipment Quantity 2
Equipment Type Electrically Actuated Butterfly Valve 

Tag Number BD-02, BD-04 
Model Number 
Serial Number 

Size 250 mm 
Operation  Actuated 

Material of Construction Body: PVC-U 
Disc: PVC-U 
Seat: EPDM 

Manufacturer FIP + Electro Torque 
Supplier Jordan Valves and Controls  

 PO Box 832 
 Eltham 3095 
 Victoria
 Australia 

Contact: Sales
Phone: (03) 9455 2335 

Fax: (03) 9431 2518 
Email: greg.i.jordan@bigpond.com
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Technical Data Sheet - PRV 
Equipment Name Pressure Reducing Valve 

Equipment Quantity 1
Equipment Type UPVC Pressure Control Device 

Tag Number PRV-01
Model Number 
Serial Number 
Manufacturer 

Supplier Jordan Valves & Controls Pty Ltd  
 

Contact: Greg Jordan 
Phone: (03) 9791 2422  

Fax: (03) 9792 1070 
Email: Greg.i.jordan@bigpond.com 
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Technical Data Sheet - Pressure Gauge 
Equipment Name Bourdon Tube Type Pressure Gauge 

Equipment Quantity 1
Equipment Type Instrumentation 

Tag Number PI-01
Model Number PG2794 
Serial Number 
Manufacturer Ambit Instruments 

Supplier Ambit Instruments 
 42 Titan Drive 
 Carrum Downs 3201 
 Victoria
 Australia

Contact: 
Phone: 03 9776 8888 

Fax: 03 9776 8656 
Email: contact@ambitinst.com.au
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Technical Data Sheet - Control Panel 
Equipment Name Control Panel 

Equipment Quantity 1
Equipment Type OCU MCC  

Tag Number LCP 
Model Number -
Serial Number 
Manufacturer CST Automation 

Supplier CST Automation 
 P.O. Box 413 
 Hampton Park, 
 Victoria, 3976 
 Australia

Contact: Tim Dawson 
Phone: (03) 9799 3631 

Fax: (03) 9799 9276 
Email: Tim.Dawson@cst.net.au
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Technical Data Sheet - Airflow Switch 
Equipment Name Airflow Switch 

Equipment Quantity 2
Equipment Type Airflow Sensor + Control Model for flow 

sensor 
Tag Number FS-01

Model Number  SI-5000  
Serial Number 
Manufacturer ifm efector 

Supplier ifm efector 
 Suite 3, 75 Springvale Rd 
 Mulgrave, 3170 
 Victoria
 Australia

Contact: Matthew Lee 
Phone: 1300 365 088 

Fax: 1300 365 070 
Email: Matthew.lee@ifm.com
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Technical Data Sheet – Pressure Transmitter 
Equipment Name Pressure Transmitter 

Equipment Quantity 1
Equipment Type Electronic Pressure Sensor 

Tag Number PT-001 
Model Number PA3027 
Serial Number 
Manufacturer ifm efector 

Supplier ifm efector 
 Suite 3, 75 Springvale Rd 
 Mulgrave, 3170 
 Victoria
 Australia

Contact: Matthew Lee 
Phone: 1300 365 088 

Fax: 1300 365 070 
Email: Matthew.lee@ifm.com
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Technical Data Sheet – Pressure Transmitter 
Equipment Name Pressure Transmitter 

Equipment Quantity 2
Equipment Type Differential Pressure Transmitter 

Tag Number DPIT-01, DPIT-02 
Model Number  EJX110A-ELS4G-914EB/SU2/X2 
Serial Number 
Manufacturer Yokogawa 

Supplier Yokogawa 
 9 Lakeside Drive 
 Burwood East 
 Victoria, 3151 
 Australia

Contact: Gary Tanti 
Phone: (03) 8804 8855 

Fax: (03) 8804 8811 
Email: Gareth.tanti@au.yokogawa.com
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Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 
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Technical Data Sheet – Temperature Transmitter 
Equipment Name Temperature Transmitter 

Equipment Quantity 3
Equipment Type Temperature Sensor & Transmitter 

Tag Number TIT-01, TIT-02, TIT-03 
Model Number YTAA110-EA4DB/SU2/X1 

C/W PT100 RTD 
Serial Number 
Manufacturer Yokogawa 

Supplier Yokogawa 
 9 Lakeside Drive 
 Burwood East 
 Victoria, 3151 
 Australia

Contact: Gary Tanti 
Phone: (03) 8804 8855 

Fax: (03) 8804 8811 
Email: Gareth.tanti@au.yokogawa.com
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Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 

49 of 50 

Technical Data Sheet – H2S Analyser 
Equipment Name H2S Analyser 

Equipment Quantity 2
Equipment Type H2S Analyser and Sensor 

Tag Number AIT-01, AIT-02 
Model Number Polytron 7000 
Serial Number 
Manufacturer Draeger Safety Pacific 

Supplier Draeger Safety Pacific 
 Unit 99, 45 Gilby Road 
 Mt Waverley 
 Victoria, 3149 
 Australia

Contact: Jason Beaine 
Phone: (03) 9265 5074 

Fax: (03) 9265 5095 
Email: jason.beaine@draeger.com
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Prepared by:

Weir Minerals Services Pty Ltd.
15 Gindurra Road

SOMERSBY  NSW  2250
Australia

Phone: (02) 4349 2999
Fax:     (02) 4349 2900

Installation and Operating
Instructions

TENIX ALLIANCE

Hidrostal Dry Well Submersible Pump

F06K-S03R+FE050X4-XSEK+NC1B5E-10

FAIRFIELD ROAD

INLET PUMP HIGH FLOW DUTY

Job No: APES0003-01-02
Pump Fabrication No: 172895-896
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2.0 USE

2.1 INTRODUCTION

Each pump unit is equipped with a nameplate attached to the motor, containing all motor and pump data
(section 2.1.1). It is essential to give the complete data for any inquiry about parts or service.

a) For pumps in normal operation (Fig. 1)

b) Motors approved for hazardous location according
norm 94/9/EG (ATEX 100)

- for online operation (Fig. 2).

- for variable frequency driver (Fig. 3).
These motors are equipped with triple-thermistor
according DIN - 44082 - S 150° C

The HIDROSTAL warranty is void unless the following requirements are met:

1. Temperature protection circuit is wired so as to positively disconnect power to the motor when
excessive winding temperature is sensed (section 2.4.1.2f for wiring instructions).

2. Proper extra-quick-trip overload protectors  M U S T  be used on all three phases of each  motor
(section 2.4.1.2e).

3. Optional conductivity probe circuit is wired to a special relay for use with these motors. See section
2.4.1.3g for wiring instructions and a list of approved relays.

2e07.12.05

Fig. 2

Fig. 1

Fig. 3
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4. Any repairs must be made exactly as per instructions in this manual, and using only genuine
HIDROSTAL replacement parts furnished through the HIDROSTAL distribution organisation. Use of
any other parts will void the HIDROSTAL warranty.

Prior to shipment, each pump has been tested by the factory for proper mechanical and electrical
operation as well as absolute water-tightness of the motor. Disassembly of the pump by other than
official HIDROSTAL service centers may cause loss of any remaining warranty.

2.1.1 TYPE CODE EXPLANATION

MOTOR CODE

E K Y A 6  -  M N E Q

Identification letter of the hydraulic size to which this motor can be
assembled.
The sizes are: B, C, D, E, F, H, I, L.

Identification letter of the cooling type of this motor.

K = Convection: aircooled, 100% dry running permissible (*).

E = Internal cooling: forced circulation of internally contained
cooling liquid: heat transferred to pumped
media (*/**).

F = External cooling: external source of cooling water (*/**).

* = immersible, submergence not required
** = jacketed stator

Motor size, according IEC-norms:

Motor construction classification

Motor speed

    Nominal speed
50 Hz 60 Hz

2 - 2 pole motor 3000 3600
3 - two speed, 2/4 poles 3000/1500 3600/1800
4 - 4 pole motor 1500 1800
5 - two speed, 4/6-poles 1500/1000 1800/1200
6 - 6 pole motor 1000 1200
7 - two speed, 6/8-poles  1000/750  1200/900
8 - 8 pole motor   750   900
9 - two speed, 8/10-poles    750/600    900/720

3g07.12.05

Line 2001 002 003 004 006 007 014 020 - 030 - 090 130 - 300
Type: - B/Z - 3/X - 4/W - 5/V N 6/U 7/T S
IEC: 80 90 112 132 160 180 200 225 250 280 315 355

2/Y
100
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MOTOR-CODE, continued:

E K Y A 6 - M N E Q 1

Pump side mechanical seal  Pos. 515 type
C = Fitted with Carbon-ceramic seal faces. Recommended for handling water,

activated sludge and non-abrasive liquids.
G = Silicon carbide seal faces, rubber bellows with external spring.
M = Tungsten carbide - silicon carbide seal faces, rubber bellows with internal

spring. For sludges, slurries and abrasive liquids.
X = Tungsten carbide - silicon carbide seal faces, stainless steel shell for higher

pump pressures and/or higher motor speeds.

Electrical classification:

* fitted additional elements are mentionned in the order
** Motorsize 6+7: always with SA1-.. (containing all above additional elements)

Voltage of winding (see nameplate):
A = 230/460 V 60 Hz
E = 400 V 50 Hz
G = 415 V 50 Hz
K = 575 V 60 Hz
S = special voltage

Q = Q-hydraulic
K / L = K-hydraulic

1 or blank = Material execution 1
5 = Material execution 5
6 = Material execution 6

CABLE CODE
N A A 1  -  1 0

factory code (not important for instruction)
length in metres

07.12.05

Additional elements

new old old

W/V B/Z X/4/5 B Z Y X W/V X

N/U/T X/Y 6/7** N/U/T 4/5

N  N  N   N without monitoring elements X X X X X   X  X

 S  S   S with internal moisture probe -  I  I  I  I

 F  F    - with float switch -  - Z Z Z

 V  V   F with  internal moisture probe  
and float switch -  - U U U

 - -    - with bearing temperature probe -  -  -  - -

W* W* -  W construction with flywheel -

Y*   -

Motorsize Motorsize

Li
ne

 2
00

1

M*

Standard Ex-proof

new

Li
ne

 2
00

1
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2.2 INSTALLATION

WET PIT PUMPS

All building and technical construction work must be finished before the pump will be installed.  Make sure that length of
cable supplied is sufficient for local conditions.

Attention: very important: For installation and servicing it is recommended to install a block and tackle or chain hoist
over the pump sump (or at least make sure that it could be installed later on). The lifting capacity of the crane has to support
at least double the weight of the pump. There should be a water supply of  about  4 bar (70 psi) pressure to wash down
the pump when removed from the sump.

Before installing any accessories or the pump ensure that the atmosphere is not potentially explosive.

During the installation of the pump make sure that the free ends of the cables NEVER CONTACT WATER.

2.2.1 INSTALLATION OF PUMP GUIDE SYSTEM (Fig. 4)

a) Fasten the upper guiderail bracket. Be sure to leave enough space for sliding shoe.

b) Sump floor where the discharge stand is to be placed must be even and level. Fasten the discharge stand to the sump
floor with cast-in-place or expansion-type bolts and nuts so that the guide rail pins or recesses on the discharge stand
are vertically in line with (i.e. directly below) the guide rail pins on the bracket.

c) The guide rails should be made from galvanized standard (or stainless steel) pipe. Cut pipe to the correct length. Put
lower pipe ends in discharge stand guiderail pins or recesses. Unbolt upper guide rail bracket. Insert pins into upper
pipe ends and re-bolt it. Check to see that the guide rails are exactly vertical and parallel.

d) The discharge pipe must be connected without stress or misalignment to the discharge stand.

If a check valve is installed close to the pump, air must be vented from the pump casing or discharge piping (before
the check valve) during first start-up to ensure priming (Section 2.2.3, Fig. 5).

rubber buffer

guide rail

Fig. 4

upper guiderail bracket

cable hook

sliding shoe

rubber seal

discharge stand

chain hook

23.09.08

M-line and prerotationQ- and K-line

upper guiderail bracket chain hook

cable hook

rubber buffer

guide rail

sliding shoe

rubber seal

discharge stand
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2.2.2 PREPARATORY CHECKS

Before lowering the pump into the sump check to see that:
- The lifting chain or steel lifting cable is correctly fastened to the lifting eyes.
- The cable entry assemblies on motor have not been damaged or loosened and that the cables are firmly gripped

by the cable entry assemblies.
- The cables have not been damaged during transportation or installation. Look especially for nicks and cuts on

insulation; any damage penetrating through the outer layer of  the cable will require replacement of them.
- The cables are long enough and that they can follow the pump unhindered.
- The cable ends have never come in contact with water.
- The rubber seal on the pump discharge is correctly seated in its groove, and is not damaged.
- The rubber seal is throughly greased.
- The direction of rotation is correct (Section 2.2.4, Fig. 6).

2.2.3 FLUSHING WATER CONNECTION

Pumps are supplied with a flushing water connection (service connection "F", Fig. 5).
For normal sewage application this connection is not used. However, in special cases
when pumping high concentrations of sludge or mud, it should be connected. It will
conduct cleaning water between impeller and pump side mechanical seal (515),
providing periodic removal of accumulated solids.

Flushing water must be pressure-regulated  between  0,5  to  1 bar (7 to 14 psi) above
pump discharge pressure. Water is controlled by a solenoid valve on a time clock.
Adequate duration of each flushing is 60 seconds; frequency of flushing must be
established for each different installation.

The quantity of flushing water varies according to pumpsize and application: in most
cases, flow rates of 6-8 litres per minute will be sufficient.

Connection "F" may be used to manually bleed the air from the casing prior to start-
up (Section 2.2.1d), if there is no other place for air to escape through the discharge
piping.

2.2.4 DIRECTION OF ROTATION

Before lowering the pump into the sump, make electrical connections as indicated in Section 2.4.2 and check the direction
of rotation. This must be counter-clockwise viewed from suction end. Check impeller rotation by suspending pump from
the lifting eyes, resting inclined on the floor, and start up for one second. The starting jerk should be counter-clockwise
viewed from driving side (Fig. 6).

This procedure must be repeated for each speed, if units are multi-speed pumps.

WARNING:
If rotation is not correct on multi-speed or multi-pump installations, only change
the pump cable leads of the pump or speed with wrong rotation at its starter
in the control panel. DO NOT change the primary power leads coming into the
control panel: This would change the rotation of all pumps or speeds.

F

Fig. 5

6d

counter clockwise viewed
from suction end

direction of
starting jerk

direction of
impeller rotation

Fig. 6

23.09.08
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2.2.5 LOWERING THE PUMP INTO THE SUMP

- Clear the sump bottom carefully of all building debris and other solid particles.
- Lubricate the rubber seal with grease.
- Lift and move the pump to a position directly over the guides until the sliding shoe fits correctly. Lower

the pump steadily down to seat against the discharge stand. The sealing of mating faces is accomplished
by the rubber seal that is incorporated in the sliding shoe attached to the pump discharge flange. This
is pressed to the discharge stand (after the pump is in position) by the pump's own weight.

- When the chain is slack, unfasten it from the lifting device and fasten it to its retaining hook, so that there
is as little slack as possible.

WARNING:
The chain and cable must be fastened reliably to their retaining hooks. If they come loose they may be
drawn into the pump suction with severe destructive consequences.

2.2.6 DRY INSTALLED IMMERSIBLE PUMPS

HIDROSTAL immersible motors do not require submersion in liquid for cooling. They may be installed in
dry locations. This is particularly advantageous for locations where occasional flooding may occur, as these
motors will not be harmed thereby.

The electrical controls and pump power cable junction boxes must be placed above any expected water
level. They should also be adequately sealed and/or vented to avoid internal condensation.

2.3 START-UP

The pump is ready to start when the following has been completed:

a) All construction debris has been removed from suction well.
b) Base plate or suction elbow is bolted to the foundation.
c) All rotating parts are found to turn freely by hand.
d) Motor has been checked for correct rotation, which is counter-clockwise viewed from suction end

(section 2.2.4).
e) Suction and discharge gate valves are completely open.
f) All level controls are correctly set. The off-level is sufficiently high to prevent air entrance to the pump

section.
g) Never run a pump dry, as the liquid in the pump serves as lubricant for close running surfaces. Damage

may be caused to the pump if operated dry for extended period of time.
Note:
If installed with suction lift, the pump may be primed by using an ejector or vacuum pump. Vertically
installed HIDROSTAL solids handling pumps will prime themselves if impeller tip is submerged in the
pumping liquid, and an automatic air vent is connected to the pump casing or discharge pipe work
(between pump and non-return valve).

h) The pump may not be started if potentially explosive atmosphere is present.

STARTING OF PUMP

Never start pump against closed valves (except non-return valves).

Start the pump using manual operation. Measure the amperage drawn on each phase leg. Record and
verify these readings with the nameplate ratings. If amperage is more than 5 % higher, stop pump and
check probable causes according to "Operating Troubles" chart (Section 2.5.1).

Once preliminary checks are complete, place the pump into automatic operation. Cycle the system through
several wetwell pumpdowns to observe that level controls are properly set and functioning correctly.
Observe that the alarm system and change over switch (if included in control panel) are working
properly.

7e07.12.05
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Log date and hours meter reading, and set pump for automatic operation. Perform maintenance according
to Section 2.6.

GENERAL OPERATING CONDITIONS
The pump should not be allowed to operate continuous-duty outside of performance curve: high discharge
pressure with low flow or low discharge pressure with high flow. Bearing life is shortened and abrasive wear
is accelerated in these operating conditions.

OPERATING TROUBLES
See chart, Section 2.5, maintenance.

2.4 ELECTRICAL CONNECTION

The electrical connection must be made by specialists in accordance with local specifications.

The explosion proof class of the pump is         II 2G EEx d llB T4 (T3).

Switch boxes and pump control devices may not be mounted in potentially explosive atmosphere. Ensure
that the  protection equipment is correctly connected.

The motor winding leads will be factory-connected according specifications (see nameplate).

Make sure that the power supply to the control panel is the same as on the pump nameplates (tolerance
+/- 5 %). From 5 % to 10 % lower voltage, there may be a slight diminishing of hydraulic performance and
a slight increase in amperage, but no harm to the motor. For voltages lower than 10 % of rating, severe
performance drop and excessive draw (motor overheating and considerable operating problems) can be
expected. The motor ratings shown on the nameplate are for ambient temperature (liquid and air) of up
to 40° C. For higher temperatures, contact factory.

All electrical connections are made according to electrical diagram.

2.4.1 PANEL CONTROLS

2.4.1.1 OPERATOR SAFETY

Prior to any work on the pump, the power supply must be disconnected either by means of a locked isolator
or by removing the fuses from the panel. It is not safe enough to switch off the control switch. A wiring
mistake or a control system malfuction could put the motor back into operation.

2.4.1.2 MINIMUM REQUIREMENTS

The control panel must contain the following components:

a) Isolation switch, preferably lockable.
b) Slow trip fuses or circuit breakers in each incoming phase.
c) Lightning protection. Lightning arrestor on each incoming phase, if there is any possibility of

lightning damage.
d) Motor starter. Full-voltage magnetic-contact starter has to be sized according to local electrical

code requirements based on motor power rating.
e) Extra quick trip overload protectors. They must be selected according to the amperage indicated

on the nameplate. They must trip within 6 seconds on locked rotor condition (approximately 6 times
full load amps) in order to adequately protect the motor windings; consult "trip curve" of overload
protectors to ensure they meet this requirement.

WARNING:
Warranty on immersible pump motor is void unless proper extra quick trip overload protectors are used
on all motor phases. Claims for warranty repair of motors must include documentation that proper
overload protectors have been installed.

07.12.05
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f) Temperature sensor circuit. Each motor is manufactured with temperature limit switches in the
winding-head (control leads 1 and 2). They are Bimetal type switches (similar to "Klixon"). They can
be connected directly into the motor control circuit, as long as this circuit does not exceed 220/240
volts, 2,5 amps.

For variable frequency driver (Section 2.1) the motors must be equipped with triple-thermistor
according DIN 44082-S 150° C. For Ex-proof motors this is prescribed and may only be used with
thermistor control units type.

As alternative (special order) thermistors can also be used for normal motors. All motors equipped with
thermistor have a label at the end of the cable with the following words:

          ATTENTION! Semiconductor switch! More than 2.5 Volt destroies the motor winding!

Warranty is void if these leads are not connected to immediately de-energize the motor when their
circuit is opened due to internal motor malfunction or temporary overheating.

g) Connections of  the motor

The control leads 1 and 2 (temperature limit sensor) must be connected in such a way that the motor
cannot automatically come on again, even after the temperature limit sensor have cooled and re-
closed the circuit. The cause of overheating must be determined and corrected before the motor is
put back into service.

WARNING:
Note that the temperature sensors will only de-energize the motor when gradually overheated due to
electrical malfunction. These devices are not a protection for quick temperature rise due to overload
such as a locked rotor condition. They are not a sufficient substitute for the overload protectors
specified in (e) above.

K1,K2 = Temperature limit switches

07.12.05
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2.4.1.3 RECOMMENDED ADDITIONAL CONTROLS

a) "Hand - Off - Automatic" switch.

b) Low voltage terminals for level switches.

c) Pump-on and pump-failure lamps.

d) Hours run meter: Important to schedule service.

e) Change-over switch for multiple-pump stations.

f) Alarm-system for high sump-level: Preferably on a separate power supply, to ensure continued
protection in the event of a main power supply failure.

g) Moisture probe

h) Float switch

i) Bearing temperature probe

2.4.2 CONNECTION TABULATION

Each cable set provides three or six power leads per speed, one earth lead and additional leads for
temperature protection and seal failure circuits.

To connect the motor to the power supply it is not necessary to open it. This should be avoided in
order to retain the original factory-hermetic seal.

If the sealing of the motor cover is disturbed, tightness tests must be performed as per Section 2.7.

Power leads of the motor are marked according to the following table:

02.12.9707.12.05

number markings on cable
number of con-   speed (b) winding end, according DIN

MOTOR-TYPE of speeds ductors (a) connection (c) VDE 0530 norms

up to 4 kW, direct start 1 3+C+E Y U1 V1 W1

over 4 kW 1 6+C+E Δ U1 V1 W1
star/delta start W2 U2 V2

two speed by Dahlander 2 6+C+E N Y 1U 1V 1W
system Y/YY, direct start H YY 2U 2V 2W

pole change, each speed 2 6+C+E N Y 1U1 1V1 1W1
direct start H Y 2U1 2V1 2W1

pole change, N Y  1) 1U1 1V1 1W1
low speed: direct start, 2 9+C+E
high speed: star/delta start H Δ 2U1 2V1 2W1

2U2 2V2 2W2

pole change, N Δ 1U1 1V1 1W1
low and high speed with 1U2 1V2 1W2
star/delta start 2 12+C+E 2U1 2V1 2W1

H Δ 2U2 2V2 2W2

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 993 of 1659



Dat: No: File: Q_UEBE_E94-BA 5080E/28.07.00

INSTRUCTION MANUAL
IMMERSIBLE PUMPS

11e

a) E = earth (yellow-green)
C = control leads

for EEx (explosion proof) motors, for normal motors: *
with two-level temperature temperature protection circuit 1 to 2
protection circuits: * seal failure circuit (optional) E to 4
lowest, temperature regulator 1 to 3
highest, temperature limit switch 1 to 2
seal failure circuit (optional) see note

NOTE:
On EEx, seal failure circuit will always be in a separate cable originating near bottom of motor.
* If in doubt whether motor is normal or Ex-proof refer to Section 2.1.1.

b) N = low speed H = high speed

c) Y/YY = direct start (Dahlander) Δ = start possible by star/delta
1) = the starting current at this speed is lower than the starting current at high speed by star/delta.

2.4.3 LEVEL SWITCHES

- Remark: Observe the relevant instructions for level controls in explosion proof installations.
- For the on and off levels, use control systems that are appropriate for the pumped liquid.
- Use a floating-ball type switch for the high-level alarm, even when there is another type used for the pump

control (this has proven to be the most fail-safe type).
- The floating ball for the alarm should be placed at a reasonable distance above the highest pump start

level to avoid false alarms.

2.4.4 LEVEL CONTROL

"ON" and "OFF" levels must be set in such a way as to provide sufficient sump capacity between "ON" and
"OFF" so that the pump cannot be switched on more than 10 times per hour. Higher starting frequency may
damage the motor control devices in the panel and will cause excessive power consumption. The following
formula will calculate the required minimum sump capacity:

V = 0.9 x Qp V = sump capacity or volume, between on and off levels (in cubic meters)
     Z Qp = pump flow for one pump (in litres/second)

Z = number of starts per hour (Z = 10, maximum)

2.4.5 REQUIRED SUBMERGENCE

HIDROSTAL immersible pumps can work continuously submerged or in a dry environment. The motors
do not require submergence in liquid for cooling.

In the case of wet pit pumps the "OFF" level can therefore be set below the pump casing.

However, care should be taken to provide sufficient submergence to avoid vortexing or pulling of air into
the pump suction.

Priming of the pump will require the "ON" level to be at least as high as the tip of the impeller.
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2.5 MAINTENANCE

2.5.1 OPERATING TROUBLES

Instructions for pumps in potentially explosive atmosphere must be observed.

Ensure, that no work is carried out in a potentially explosive atmosphere.
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1. Pump not sufficient submerged, not vented X
2. RPM too low X X
3. RPM too high X X X
4. Air entrance into suction line X X X X X
5. Discharge line clogged / Valve closed X X X
6. Air or gas in pumped liquid X X X X X X
7. TDH too high (higher than calculated) X X X
8. Suction head too high X X X
9. Insufficient suction head on hot liquids X X X
10. Insufficient submergence of suction X X X X X X
11. Sludge concentration higher than assumed X X X
12. Specific weight of medium higher than assumed X
13. Impeller or suction line clogged X X X
14. Wrong direction of rotation X X X
15. Impeller clearances too high X X
16. Damaged impeller X X X
17. Thermal overloads tripped; control switch off X
18. Motor damage X X X X
19. Low voltage X X X X
20. Attachments loose X X
21. Coolant loss X
22. Bearings worn out X
23. Impeller out of balance X
24 On-level switch not overflowed, or damaged X
25. Impeller too small X
26. Impeller dragging against suction cover X X X
27. Thick sludge and tight impeller clearance X
28. Air or gas on impeller backside X X
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2.6 MAINTENANCE AND SERVICE

2.6.1 GENERAL

Pay attention to the relevant instructions.

Before doing any work on the pump unit, switch off main isolator switch and remove fuses from panel.

The following checks (Section 2.6.3) can be done in the field. When a repair is indicated, send the pump
unit to the nearest authorized Hidrostal service station.

WARNING:
When disconnecting the power cable at the control panel, take care that the cable ends CANNOT come
in contact with water. Replace the plastic cable-end shipped with the pump (if this is no longer available,
wrap the cable ends inside a plastic bag, and seal with tape) for water-tightness during handling and
shipping.

2.6.2 COOLING TYPES

HIDROSTAL immersible motors can be operated on continuous duty eigher submerged in the liquid or
totally outside of the liquid (as in dry-pit installation).
There are different cooling systems used, depending on motor size and application (second digit of motor
code gives cooling type).

KEY FOR SYMBOLS ON FIG. 7,8,9

MOT = Stator housing opening
OIL = Oil drain opening
R = Oil refill opening (cooling outlet,

for code "F" only)
F = Flushing connection
X = Cooling inlet (for code "F" only)

CONVECTION COOLING - Code "K"
(Fig. 7)

This type transfers motor heat directly through
the stator housing to the surrounding ambient
liquid (if submerged) or to the air (if not
submerged).

Fig. 7

Opening "F"

Opening "OIL"

Opening "MOT"
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Fig. 8

Opening "R"

Opening "MOT"

Opening "OIL"

Opening "F"

Opening "MOT"
Opening "F"

Opening "R"

Opening "X"
Opening "OIL"

Fig. 9

14c

INTERNAL COOLING - Code "E"
(Fig. 8)

This type transfers motor heat from the
stator into a cooling oil which is circulated
through a cooling jacket surrounding the
stator housing.

The oil then transfers this heat to the
pumped media through the motor seal
chamber (pump backplate), which acts as
a heat-exchanger. The oil is circulated by
an impeller on the motor shaft.

EXTERNAL COOLING  - Code "F"
(Fig. 9)

This type transfers motor heat from the
stator into a coolant liquid circulating
through a cooling jacket surrounding the
stator housing. The coolant transfers this
heat to an external heat exchanger, and it
must be circulated by an external coolant
pumping system.

This type is provided for cases where
internal cooling is not sufficient, especially
where the temperature of the pumped
media is too high for effective cooling.
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2.6.3 FIELD TESTS

2.6.3.1 VISUAL CHECKS AFTER PULLING PUMP UNIT FROM SUMP

- Check pump and motor for possible mechanical damage. Pay attention to the cable.
- If pump volume or pressure are not acceptable, check impeller clearance (see manual for hydraulic).
- Check overload relay, fuses and time relays (if any) for correct setting.
- Check correct function of level control.
- Check insulation resistance of motor windings and cables with a high-voltage ohm-meter ("megger").

This initial test should be made from the point where the cables attach to the motor starter. Check from
each winding lead to the other two winding leads and to the ground lead.

WARNING:
Do NOT "Megger test" control leads when thermistors are fitted: Voltages over 2,5 V will cause thermistors
to fail, and may destroy the winding.

Any reading less than 1.0 Megaohm could indicate failure of cable or winding insulation. If failure is
indicated, remove pump with cable and proceed to Section 2.7 for further tests.

2.6.3.2 MOTOR HOUSING TEST

This test consists of a check on the condition of the motor side mechanical seal and/or motor housing "O"-
rings.

Stand pump vertically on its suction flange. Remove screw plug "MOT" (Fig. 7, 8 or 9) with copper washer
(536) so that any liquid can run out. Do the following repairs according to what comes out of the motor
housings:

WATER
MIXTURE WATER/OIL
OIL = Change motor side mechanical seal (Pos. 516)
NO LIQUID (DRY) = Stator housing is OK. No defect.

WARNING:
This screw plug must be completely watertight. Sealing surfaces must be clean and smooth before
assembly. Heat new copper ring to dull red and immediately quench in water to soften copper ring for best
seal. All copper rings supplied by Hidrostal are softened.

15e

INSULATION CHART

CONDITION OF MOTOR AND CABLES OHM VALUE MEGAOHM VALUE

A new motor. 2'000'000 (or more) 2

A used motor which can be re-installed in the well. 1'000'000 (or more) 1

MOTOR IN PIT. Ohm readings are for cable plus motor.       500'000  -  1'000'000 0.5 -  1.0
A motor in the pit in reasonable good condition.

A motor which may have been damaged by lightning or with damaged
leads. Do not pull the pump for  this reason. 20'000  -    500'000 0.02 -  0.5

A motor which has wet or damaged cable or windings. The pump should be
pulled soon and repairs made to the cable or the motor dried and replaced. 10'000  -     20'000 0.01 -  0.02
The motor will not fail for this reason, but it will probably not operate for long.

A motor which has failed or with completely destroyed cable insulation.
The pump must be pulled and repaired or the motor replaced.
- The motor will probably not operate for long. Less than 10'000 0 -  0.01
- The motor will not run in this condition. 0 0

General overhaul with change of bearings and seals}
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2.6.3.3 OIL CHECKING ON IMMERSIBLE MOTORS

This is a check on the condition of the pump side mechanical seal. For pump units supplied with a moisture
probe, total failure of the pump side seal will be indicated by activation of the resistance relay. A failure can
be detected by the following oil check, even without this circuit.

Oil checking must be done after the first 1'000 hours of operation and once a year thereafter.

Immediately before checking, run the pump for
a few minutes to distribute any impurities
throughout the oil. Raise the pump out of the
sump and clean it with a water hose.

Oil level check

1. For pumps with cooling type "F" or "K"
stand pump with shaft vertical and remove
screw plug "OIL". Coolant level must be at
the level of opening "OIL" (Fig 10).

2. For pumps with cooling type "E" stand
pump with shaft vertical and remove screw
plug "R". Oil level must be at the level of
opening "R" (Fig. 11).

If coolant is far below this level, the pump side
mechanical seal may have leaked and may
require replacement (section 2.9.1). If oil level is
only a small amount below this level, proceed
with following test. Top-up with new oil and re-
check in 200 to 500 hours.

Oil quality check

Lay pump down horizontally with opening "OIL"
(536a) upwards. Remove screw plug "OIL". In-
sert a tube or rubber hose, place a finger over top
of tube and remove it with a small sample.
Repeat until a sufficient quantity has been
collected for observation. Evaluation will  show
one of three conditions:

a) If oil is clear there are no problems with the
pump side seal. Top up with oil and close
opening "OIL" with screw plug and a new
softened copper seal ring.

b) If there is just a little water in the oil but the
oil is clear, repair of the pump is not
necessary. Remove oil and separate water
from oil (Section 2.6.3.4 or 2.6.3.5).

Pour back the clean oil into the mechanical
seal housing and close opening with screw
plug "OIL" and softened copper seal ring
(536). However, check oil quality again after
500 hours of operation.

16e

Fig. 10

Fig. 11 checked vertically

full
replenish oil,
check seal

Opening "R"

Opening "OIL"

full
replenish oil,
check seal

checked vertically
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With a new mechanical seal (515) it is possible that during the run-in period a small amount of water
could enter into the oil chamber. Thus, if at the first check after start-up a small quantity of water is
detected, it can be neglected.

Oil with a small amount of water will be milky in appearance, but will still be of very low viscosity, that
is, it will still run much more freely than motor oil, almost as thin as kerosene.

c) If too much water has entered the oil, the viscosity will be much higher, then oil will be as thick as motor
oil or even thicker. In this case, or when sludge or sewage smell are detected in the oil, the pump side
mechanical seal (515) must be repaired or replaced.

For oil removal as indicated in (b) above or for prior to a major repair, refer to Section 2.6.3.4 for all
motors with 2nd letter in motor code "K" or "F". Refer to Section 2.6.3.5 for all motors with 2nd letter
of motor code "E".

Replace oil with new oil only if strongly contaminated, otherwise separate water from oil and re-use oil.
Required oil must be extremely low viscosity. Factory uses the following oil:

Specific gravity at 20° C 0.812 g/ml
Viscosity at 40° C 3.5 mm2/s (cst)
Solidification point -38.0 ° C
Flash point 132.0 ° C
Burning point 142.0 ° C
Evaporation energy 251.0 kJ/kg
Solubility in water                  none

Other recommended oils:
Shell Morlina 5 or others with equal specification as above: The specified low viscosity is very important
for proper cooling.

If another oil is used the consistency with the used elastomers must be checked.

2.6.3.4 OIL CHANGE FOR CONVECTION OR EXTERNAL COOLED MOTORS
TYPES "K" AND "F" (second letter of motor code)

Remove screw plug "OIL" (536a) and drain oil chamber casing (504) completely, by turning the pump
around slowly until opening "OIL" is upside down (Fig. 12). On larger motor sizes there may be another
screw plug directly below the opening "OIL" on the back cover (507). Removing this screw plug will help
remove the last bit of oil.

When the oil chamber casing is completly empty stand pump vertically on suction flange and refill with
separated oil or new oil. The correct level is reached when the oil is at the bottom of opening "OIL".

Re-install screw plug "OIL" with softened copper seal ring.

2.6.3.5 OIL CHANGE FOR INTERNAL COOLED MOTORS
TYPE "E" (second letter of motor code)

Remove screw plugs "OIL" and "R" (Fig. 13) and drain oil chamber casing and cooling jacket completely
by turning the pump around slowly, until openings "OIL" and "R" are upside down (Fig. 13). When oil has
completely drained, re-install screw plug "OIL" with softened copper seal ring. Place pump vertically.
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Refill with separated oil or new oil of correct specification. The pump is full when the oil is flush with opening
"R" (536) and the motor is in vertical position. Re-install screw plug "R", with softened copper seal ring.

2.6.4 GREASING INSTRUCTIONS

Hidrostal motors use bearings which are grease lubricated. For re-lubrication, grease is handpacked into
the bearings when the motor is disassembled during a major overhaul. Sufficient grease is provided initially
and at each overhaul to allow for the number of operating hours between overhauls ("Overhaul Chart",
Section 2.8). The overhaul should be done by an authorized Hidrostal service center.

WARNING:
The overhaul of Ex-proof-motors must be done in the factory or in an authorized Hidrostal service
center, otherwise the Ex-certification will be invalidated.

No other lubrication service is required between overhauls for these motors.

For regreasing we recommend:

STABURAGS NBU 8 EP by Kluber-Lubrication.

This grease is of a mineral oil base containing a barium complex as thickener.

Typical characteristics:

Colour beige
Apparent dynamic visco. (approx.) 6000 mPas
Operating temperature range -30..150 ° C
Max. temperature (short time) 170 ° C
Consistency class (NLGI) 2
Penetration DIN ISO 2137 (0.1 mm) 280
Dropping point DIN ISO 2176 > 220 ° C
Corrosion protection DIN 51802 0
RPM-parameter (n x d m) 5 x 105

Fig. 13

Opening "OIL" (536a)

Fig. 12

Opening "R" (536)Opening "OIL" (536a)

18e07.12.05

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1001 of 1659



Dat: No: File: Q_UEBE_E94-BA 5080E/28.07.00

INSTRUCTION MANUAL
IMMERSIBLE PUMPS

19c

2.7 MOTOR CABLES

Whenever opening motor housing, it is imperative that all O-rings have to be replaced with new items
supplied from HIDROSTAL. O-rings glued-up from bulk stock are totally unsatisfactory for this critical
application; the glued joint will inevitably leak water into the motor after a short time.

If tests conducted through the cables in the field (Section 2.6.3.1) showed insufficient insulation resistance,
and if humidity relay has not tripped (continuity exists between lead 1 and 2), it can be assumed that the
insulation failure is in the cable rather than in the stator. Remove fasteners (509) and carefully lift off cable
cover.

Cut the leads between cable and winding and now make a separate "megger" test on cable and winding.
If windings are at fault, send the entire motor to the nearest authorized Hidrostal service station. If cable
is at fault, a new cable set can be installed.

2.7.1 RE-CONNECTION OF CABLE

Place O-ring (525) into position around the seal face on cover (500). Cables should be re-connected to
the winding leads, using new insulated splices. Take care that this insulation is rated for 110° C.

2.7.2 TEST FOR LEAKS

Before putting the pump back into operation after opening of the motor (as when changing cables), a test
for leaks should be carried out as follows:

Connect source of dry air (from air compressor or bicycle hand pump) to opening left by removal of plug
"MOT" (Fig. 7). Air pressure should be a maximum of 0.5 bar (7 psi). Motor should then be totally submerged
in a test tank.

WARNING:
Do not immerse loose end of cables.

If any continuously escaping bubbles are detected, motor cover is not water-tight. The preceding procedure
for cable installation should be repeated to eliminate leaks.

07.12.05

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1002 of 1659



Dat: No: File: Q_UEBE_E94-BA 5080E/28.07.00

INSTRUCTION MANUAL
IMMERSIBLE PUMPS

2.8 OVERHAUL CHART

WARNING:
The overhaul of Ex-motors must be done in factory or in a authorized Hidrostal service center,
otherwise the Ex-certification will be invalidated.

20k07.12.05

Motor motor- pump- seal hours Motor motor- pump- seal hours
type side side oil between type side side oil between

seal seal lit. regreasing seal seal lit. regreasing
BKBA2 25 mm 20 mm 1.0 20'000 DEYS6 1 1/2" 1 1/8" 3.0 35'000
BKZR2 / BKZY2 25 mm 20 mm 1.0 30'000 DKYT6 1 1/2" 1 1/8" 1.2 35'000
BEZR2 / BEZY2 25 mm 20 mm 2.8 30'000 EEYS6 1 1/2" 1 1/8" 3.0 35'000
CEZR2 / CEZY2 25 mm 20 mm 2.8 30'000 EEYT6 1 1/2" 1 1/8" 4.0 35'000
CEYS2 1 1/2" 1 1/8" 3.5 30'000 EKXA6 / EKXR7 1 1/2" 1 1/2" 3.8 50'000
CEYT2 1 1/2" 1 1/8" 4.0 30'000 EEXA6 / EEXK6 1 1/2" 1 1/2" 7.0 50'000
DEYT2 1 1/2" 1 1/8" 3.8 20'000 EEXR6 / EEXR7 1 1/2" 1 1/2" 8.0 50'000
DEXB2 / DEXBT 1 1/2" 1 1/8" 7.0 25'000 FEXQ6 2" 2" 13.0 50'000
DEXL2 1 1/2" 1 1/8" 7.0 25'000 FEXT6 / FEXT7 2" 2" 13.0 50'000
DEXQ2 / DEXT2 2" 1 1/2" 8.0 25'000 FEXW6 2" 2" 14.0 50'000
DEXW2 / DEXZ2 2" 1 1/2" 8.5 25'000 FEXZ6 / FEXZ7 2" 2" 14.0 50'000
DEWS2 2 1/2" 1 1/2" 18.0 15'000 FEWA6 / FEWA7 2 1/2" 2" 20.0 50'000
EEVS2 / EEVT2 3" 2" 28.0 20'000 FEWB6 2 1/2" 2" 20 50'000

FEWS6 / FEWS7 2 1/2" 2" 20.0 50'000
BKBA4 / BKZR4 25 mm 20 mm 1.0 30'000 HEWB6 2 1/2" 2" 24.0 50'000
CKBA4 25 mm 20 mm 1.0 30'000 HEWS6 / HEWS7 2 1/2" 2" 32.0 50'000
CKZR4 / CKZY4 25 mm 20 mm 1.1 50'000 HEVB6 / HEVB7 3" 3" 35.0 45'000
CEZY4 25 mm 20 mm 2.8 50'000 HEVS6 / HEVS7 3" 3" 44.0 45'000
CKYT4 1 1/2" 1 1/8" 1.5 40'000 HEUC7 / HEUT7 95 mm 3" 45.0 35'000
DKYT4 1 1/2" 1 1/8" 1.2 35'000 IEVS6 3" 3" 47.0 45'000
DEYS4 1 1/2" 1 1/8" 3.0 35'000 IENC6 / IENT6 3" 3" 47.0 45'000
DEYT4 1 1/2" 1 1/8" 3.8 35'000 IEUCV 95 mm 3" 68.0 35'000
DEXA4 / DEXA5 1 1/2" 1 1/8" 7.0 45'000 IEUC6 / IEUC7 95 mm 3" 68.0 35'000
DKXA4 1 1/2" 1 1/8" 3.7 45'000 IEUT6 / IEUT7 95 mm 3" 68.0 35'000
EEXA4 / EEXA5 1 1/2" 1 1/2" 7.0 45'000 IETT6 / IETT7 100 mm 100 mm 99.0 35'000
EEXAU / EEXK4 1 1/2" 1 1/2" 7.0 45'000 IETZ7 100 mm 100 mm 99.0 35'000
EEXO4 1 1/2" 1 1/2" 8.0 45'000 LETZ6 100 mm 100 mm 106.0 35'000
EEXR4 / EEXR5 1 1/2" 1 1/2" 8.0 45'000 LEST6 120 mm 100 mm 125 35'000
EEXW4 / EEXZ4 2" 1 1/2" 9.5 40'000
EEXY4 / EEXY5 1 1/2" 1 1/2" 9.5 40'000 DKYT8 1 1/2" 1 1/8" 1.2 35'000
EEWB4 / EEWB5 2 1/2" 2" 17.0 40'000 DEYS8 1 1/2" 1 1/8" 3.0 35'000
EEWS4 / EEWS5 2 1/2" 2" 18.0 40'000 EEYT8 1 1/2" 1 1/8" 4.0 35'000
FEXT4 2" 2" 10.0 40'000 EEXR9 1 1/2" 1 1/2" 8.0 50'000
FEXW4 / FEXZ4 2" 2" 11.0 40'000 FEXQ8 2" 2" 13.0 50'000
FEWB4 / FEWB5 2 1/2" 2" 23.0 40'000 FEXT8 / FEXTW 2" 2" 13.0 50'000
FEWBU 2 1/2" 2" 24.0 40'000 FEXZ8 / FEXZ9 2" 2" 14.0 50'000
FEWS4/ FEWS5 2 1/2" 2" 23.0 40'000 HEWB8 / HEWB9 2 1/2" 2" 25.0 50'000
FEVB4 / FEVB5 3" 2" 31.0 35'000 HEWS8 / HEWS9 2 1/2" 2" 32.0 50'000
FEVBU / FEVS5 3" 2" 36.0 35'000 HEVB8 / HEVB9 3" 3" 44.0 45'000
FEVV4 3" 3" 31 35'000 HEVS9 3" 3" 44.0 45'000
HEVC4 / HEVT4 3" 3" 35.0 35'000 IEVS8 3" 3" 43.0 45'000
HEVS5 3" 3" 35.0 35'000 IENT8 3" 3" 47.0 45'000
HENT4 3" 3" 45.0 35'000 IEUC9 95 mm 3" 68.0 30'000
HEUC4 / HEUCU 95 mm 3" 45.0 20'000 IEUT8 / IEUT9 95 mm 3" 68.0 30'000
HEUC5 95 mm 3" 45.0 20'000 IETT9 100 mm 100 mm 99.0 35'000
HEUT4 / HEUT5 95 mm 3" 45.0 20'000 LETT8 100 mm 100 mm 106.0 35'000
IEUT4 95 mm 3" 45.0 20'000 LETZ8 / LETZ9 100 mm 100 mm 106.0 35'000
IETT4 / IETT5 100 mm 100 mm 99.0 18'000
IETZ4 / IETZ5 100 mm 100 mm 99.0 18'000 EEXRA 1 1/2" 1 1/2" 8.0 50'000
IEST4 120 mm 100 mm 115.0 18'000 FEXTA 2" 2" 13.0 50'000

HEXTA / HEXZA 2" 2" 13.0 50'000
IEVCA 3" 3" 47.0 50'000
IEVSA / IEVSB 3" 3" 47.0 50'000
LETTA / LETZA 100 mm 100 mm 106.0 40'000
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Motor motor- pump- seal hours Motor motor- pump- seal hours
type side side oil between type side side oil between

seal seal lit. regreasing seal seal lit. regreasing
DK002X2 25 mm 20 mm 25'000
DK002X4 25 mm 20 mm 45'000

DK003X2 25 mm 20 mm 25'000
DK003X4 25 mm 20 mm 0.25 45'000

DK004X2 1 1/8" 1 1/8" 25'000
DK004X4 1 1/8" 1 1/8" 0.25 45'000

DK006X2 1 1/8" 1 1/8" 25'000
DK006X4 1 1/8" 1 1/8" 45'000

DK007X2 1 1/8" 1 1/8" 2.0 25'000
DK007X4 1 1/8" 1 1/8" 2.0 25'000

EK014X2 1 1/2" 1 1/8" 4.0 25'000
EK014x4 1 1/2" 1 1/2" 4.0 45'000

EE020X2 2" 1 1/2" 7.0 25'000
EE020X4 2" 1 1/2" 8.0 45'000
FE020X4 2" 2" 12.0 45'000
FE020X6 2" 2" 45'000

EE030X2 2" 1 1/2" 19.0 25'000
FE030X4 2" 2" 22.0 45'000
HE030X6 2" 2" 25.0 45'000
HE030X8 2" 2" 25.0 45'000

FE050X4 3" 2" 31.0 35'000

HE090X4 3" 3" 44.0 35'000
HE090X6 3" 3" 44.0 45'000
IE090X8 3" 3" 47.0 45'000

HE130X4 3" 3" 44.0 35'000
HE130X6 3" 3" 44.0 45'000
IE130X6 3" 3" 47.0 45'000
IE130X8 3" 3" 47.0 45'000
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Fig. 14

Fig. 15

2.9 ASSEMBLY / DISASSEMBLY

2.9.1 REPLACEMENT OF MECHANICAL SEAL

2.9.1.1 REMOVAL OF PUMP SIDE MECHANICAL SEAL
(515)

a) Exposed-spring seal  - type "C"
(Fig. 14)

Remove snap ring (Seeger, 546), then remove spring. Make
sure that the shaft is free of burrs and has no sharp edges so that
the rubber parts of the seal cannot be damaged as they are
removed. Oil the shaft for ease of disassembly. Now the seal
rotating parts can be pulled off the shaft by hand.

b) Rubber-bellows seal, with internal spring  - type "M"
(Fig. 15)

Remove retaining ring "A" from the rubber bellows of the seal by
gently prying with two screwdrivers on opposite sides, between
the rubber bellows and the retaining ring (Fig. 16).

WARNING:
Use only dull-edged screwdrivers since sharp edges could cut
the rubber bellows. Do not twist screwdriver, as this can puncture
rubber bellows.

Rather, lay some convenient object onto back cover or seal
plate, to act as a fulcrum for each screwdriver, and pry ring
directly up away from rubber bellows (Fig. 16).

Make sure that the shaft is free of burrs and has no sharp edges so that the rubber parts of the seal cannot
be damaged as they are removed. Oil shaft and bellows for ease of disassembly. Gently insert a screwdriver
between the shaft and the rubber bellows.

By lifting and turning the screwdriver around the shaft, the lip of the rubber bellows can be lifted out of the
shaft groove. Once the bellows is free of the groove, the entire rotating part of the seal with bellows can
be pulled off the shaft.  If necessary,  use two screwdrivers deep into the seal to pry the seal face loose
(Fig. 17).

Fig. 16
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Fig. 17

c) Rubber-bellows seal, external spring -  type "G" (Fig. 18)

Remove snap ring (546), if existing. Pull out the removable part (A) by hand.

d) Stainless-steel-shroud seal - type "X"
(Fig. 19)

Remove all three small setscrews from outer body
of rotating part. Remove snapring (546). Oil the
shaft for ease of disassembly. Now the seal rotating
part can be pulled off the shaft by hand.

546

Fig. 19

Fig. 18
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e) Stationary seat (all types)
(Fig. 20 and 21)

Remove static part of the mechanical seal as follows:

Unfasten nuts (534) and carefully remove back cover or mechanical seal plate (507) from oil chamber
casing. Make sure that the static part of the seal (515) does not hit the shaft so that the ring can't be
damaged.

Now the static part of the seal can be carefully pushed out of the chamber from the back side.

Some HIDROSTAL seals can be repolished or repaired (Consult nearest service center). When sending
a seal for inspection or repair, it is important to thoroughly protect the seal faces to prevent damage during
transportation.

2.9.1.2 MAINTENANCE OF MOTOR SIDE MECHANICAL SEAL (516)

It is IMPORTANT to note that removal of this seal should not be attempted in the field. If leakage of this
seal has been detected from the motor housing test as described in Section 2.6.3.2, the entire motor should
be sent to the nearest authorized HIDROSTAL service center for a complete inspection.

2.9.1.3 ASSEMBLY OF BACK COVER

Cleanliness is of utmost importance for this assembly work! All parts must be washed in solvent before
assembly. All machined mating surfaces must be clean and free from burrs. All grooves and seatings for
"O"-rings and other static seals must be inspected for nicks or scratches. All threads must be clean
especially those in holes for studs. All "O"-rings MUST be replaced with new ones and they should
be lubricated with light oil prior to assembly.

ATTENTION:
Never use "O"-rings glued from "O"-ring stock. Our experience is that this glue joint will inevitably leak.

Place a new "O"-ring (527) on the oil chamber casing (504). Carefully assemble back cover or mechanical
seal plate (507) to the oil chamber casing and fasten with fastening set (534).

Fig. 20 Fig. 21
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2.9.1.4 ASSEMBLY OF PUMP SIDE MECHANICAL SEAL

a) Stationary seat (all types)

Lubricate the rubber circumference of the static mechanical seal part and carefully press all the way into
its seat in the back cover or mechanical seal plate (507). The ring must fit tightly in place. Protect the seal
face during this operation. Examine gap between shaft and inner diameter of seal face; when face is
correctly installed, gap will be uniform all the way around.

ATTENTION:
The seal face is very brittle, and can easily snap unless pressure is uniform during installation. We suggest
pushing in with special tool (Fig. 22).

Make sure that the shaft is free of burrs and has no sharp edges, so that the rubber part or the mechanical
seal cannot be damaged. File groove edges if necessary.

b) Exposed-spring seal - type "C"

Remove spring and spring retaining ring of mechanical seal. Seal surfaces must be absolutely clean!
Place a few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate inner bore
of rubber part of the seal with oil and put a small amount of oil onto shaft. Install rotating face (with its rubber
part) over shaft, and press gently down length of exposed shaft until carbon face touches stationary face.
It may help to use a small wood "pusher" or a plastic pipe mandrel only slightly larger than shaft diameter,
to push directly on the rubber part of the seal (Fig. 22). Be sure rubber part sits uniformly on shaft, and has
NOT rolled out from under the metal part of the seal. Put on seal spring, and spring retaining ring.

Install snap ring (Seeger, 546) and turn shaft by hand to check for free running.

Seal φ R φ S φ T φ U φ V W X Bolt size
size     "Q"  "K" "Q" "K"

20 32 +/-1 21 +1/-0 38 +/-1 12  - 40 60 5 M10 -
1 1/8" 40 +/-1 29 +1/-0 45 +/-1 14 12 50 65 5 M12 M10
1 1/2" 50 +/-1 39 +1/-0 55 +/-1 18 14 60 75 5 M16 M12
2" 65 +/-1 51 +1/-0 70 +/-1 22 18 80 95 5 M20 M16
2 1/2" 80 +/-1 64 +1/-0 85 +/-1 29  - 90 150 5 M27 -
3" 92 +/-1 77 +1/-0     100+/-1 28 29 110 170 5 M33 M27
100 110+/-1 102+1/-0 120+/-1 44 38 130 350 5 M42 M36

Material: PVC (or steel) - pipe

Dimensions in mmFig. 22
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c) Rubber-bellows seal, external spring - type "G"

Wet the rotating part of the mechanical seal with soap water. Push the whole assembly by hand over the
shaft as far as possible. On size 20 mm (Fig. 23) final assembly by installing of impeller. On other sizes
(Fig. 24) secure with snap ring (546).

d) Rubber-bellows seal, internal spring - type "M"

Lubricate the rotating part of the mechanical seal,  position the retaining ring "A"  on the rubber bellows
(Fig. 25). Push the whole assembly by hand over the shaft as far as possible. Mount the special tool over
the shaft tip (Fig. 26), and compress the mechanical seal until the lip of the rubber bellows is engaged in
the shaft groove. Remove special tool. Turn the shaft by hand and watch that the retaining ring turns
perfectly in line with the rubber bellows and that it is not cocked. Then try to pull the rubber bellows off shaft
by hand to make sure that the lip has reliably engaged in the shaft groove.

Fig. 25 Fig. 26

Fig. 23 Fig. 24
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e) Stainless-steel-shroud seal - type "X"

Lubricate inner rubber O-rings of seal and put a
small amount of oil onto shaft. Install entire seal
over shaft, and press gently down shaft until rotating
face touches stationary face. Now install snapring
over shaft, and push until it snaps into its groove.
If necessary use the special tool (Fig. 22). Then re-
install the three small setscrews into the seal
rotating part, and tighten firmly.

2.9.1.5 LEAKAGE TEST FOR PUMP SIDE MECHANICAL SEAL
(All Types)

Remove screw plug "OIL" (536) and drain the oil from the motor. Connect dry compressed air source such
as bicycle tyre pump to the opening. Use a pressure reducing valve and relief valve set to 0.5 bar (7 psi).

WARNING:
- Make sure that the pressure never exceeds 1 bar. This could displace the seal.
- Immerse the motor into a test tank full of water and watch for continuously escaping bubbles. This would

indicate leakage past the seal or associated "O"-ring.
- Do not immerse end of cable!
- Correct failure if leakage has been found. After finishing tightness test remove pressure connection hose

and fill with oil according to Section 2.6.3.4.

546

Fig. 27
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0. GENERAL DIRECTIONS

0.1 GENERAL SAFETY DIRECTIONS

0.1.1 SAFETY AND WARNING DIRECTIONS

The following symbols and names will be used in this manual as safety and warning directions:

WARNING TO A PLACE OF DANGER!
If the handling instructions, with this symbol, are not strictly adhered to then serious injuries or
even fatal accidents could occur.

Warning symbols must be strictly observed.

ATTENTION!
If the handling instructions, with this symbol, are not strictly adhered to then serious damage to
the machine and/or other equipment could occur.

Directions marked with "Attention" must be strictly observed.

DIRECTION!
Work will be more effective if these instructions are followed. Directions make the work easier.

EXPLOSION PROOF DIRECTIONS IN RELATION TO THE PRODUCT

WARNING TO EXPLOSIVE ATMOSPHERE

WARNING TO DANGEROUS ELECTRICAL VOLTAGE

ISOLATE BEFORE STARTING TO WORK

LEGAL DIRECTIONS
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1.0 PUMP CODE EXPLANATION

The pump-code is a combination of joined-together in series construction groups. The "plus sign" is the
separation between these groups, and the "dash" is the separation between general and specific
description of each construction group.

PUMP CODE

CONSTRUCTION GROUPS

Group 1 Group 2 Group 3

EXAMPLES: F10K-HD1R + FE4S4-MNGK + N3B4-10
D04Q-L010E + DNXT2-MXEQ + X2B1-15
F10D-L01 + FE3Z7-CNEK + N2E1-10

A2QR2-CC3 + A01-10
F150-S03R + FFM1O-XM.Q
H06F-M01 + H2S10-L
E05K-M01 + EDM1F-MM.K

Hydraulic Hidrostal-Motor Cable Set
or
Bearing Frame

1.1  DELIVERY

HIDROSTAL will not assume responsibility for damage to the pump that has been caused due to not
following instructions in this manual, nor for consequential damages of any kind.

1.1.1 RECEPTION OF PUMP UNIT

Inspect the shipment for shortages or damage. Report any discrepancies to the carrier, note them on the
shipping documents and sign them with date together with the carrier.

1.1.2 NAMEPLATE DATA

Each pump is equipped with a nameplate showing all technical data of the pump. It is essential to give the
complete data when enquiring about parts or service.

An explanation of the meaning of this code can be found under Section 1.0 “Pump Code Explanation”.

1.1.3 STORAGE

If the unit is not to be installed immediately, note:
- Store in a dry and clean place without extreme changes in temperature  (storage  room  temperature -

10° to +40°C (14° to 104°F).
- Rotate the shaft by turning the impeller once every two weeks to ensure positive coating on the lubri-

cated surfaces and to prevent sticking of surfaces due to rust or oxidation.
- Do not store in a location where the pump would be subject to vibrations, otherwise brinelling of the

bearings could occur.
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1.2 INSTALLATION

The pump should be placed as near to the liquid source as possible, and as low as possible, to provide the
maximum possible suction head, avoiding elbows and excessive pipe lengths wherever possible.

Provide adequate ventilation of pump room.

WARNING:
If the pump can be exposed to temperatures at or below the freezing point of the media, the pump should
be drained when not in use (formation of ice within the pump can cause cracking and other damage to the
construction.

1.2.1 MOUNTING

- General:
The pump can be mounted in a horizontal or vertical position.

- Fastenings:
When mounted horizontally pumps should be mounted using the feet provided on the volute or use
a bracket attached to the rear of the volute.

When mounted vertically the pump can be stood using a special suction elbow on its suction flange
or using a bracket bolted to the volute casing.

1.3 PIPING

The suction and discharge piping should be independently supported near the pump and be installed in
such a manner so as not to impose stresses and strains on the pump casing.

1.3.1 SUCTION PIPING

To obtain maximum available suction head, the suction line should be as direct and as short as possible,
avoiding elbows. If elbows must be used, a long radius type is preferred.  It is important to avoid any
sagging in a suction line in which air may accumulate and cause loss of prime.  For the same reason, it is
important to have the suction line airtight when suction lift exists.

The suction pipe must be such that no air pockets can form, and must slope upward to the pump intake.

1.3.2 SIZING OF SUCTION PIPEWORK

The losses of the suction side should be kept to a minimum, the pipework should never be less than the
suction diameter of the pump and preferably be one pipe size larger. When larger diameter pipework is
required the transition should be made close to the pump using flat-topped tapers (Fig. 1 + 3). Concentric
tapers should never be used, as air pockets could result (Fig. 2 + 4).
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Unusual suction conditions such as high liquid temperature, altitude above sea level and high specific
gravity or viscous liquids should be compensated for, by proper engineering of a sufficiently sized suction
pipe.

WARNING:
The pump should not operate on a suction lift when pumping liquids with entrained air or gas.  Non-return
valves should not be used in the suction line.  Gate valves should preferably be installed with the spindle
horizontal to prevent trapping air or gas.  Suction valves must be fully open during operation.

1.3.3 DISCHARGE PIPING

Use as few fittings as possible and when elevating to any height, go vertically upward from the pump, then
horizontal to the point of discharge.

When using non return valves in the discharge line it is  important the maximum permitted velocity speci-
fied by the manufacturer is not exceeded.  For single-flap valves operating on dirty liquids a typical maxi-
mum velocity is 3.5 m/second.

If these values are exceeded shock waves can result when the valve closes, which may cause the face of
mechanical seals to open and allow material to become trapped between the faces resulting in premature
seal failure and contamination/loss of the seal oil.

/5d

Fig. 3 Fig. 4

Fig. 2Fig. 1

air pocket

air pocket
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WARNING:
Does the pump work with closed or blocked up suction or discharge piping, there is a danger of over-
heating in the volute casing. It is possible to dry out the medium occluding gas bubbles. They could
cause damages on person or machine if they will be eliminated inexpert.

1.3.4 CONNECTION OF PIPING

This should only be undertaken after the grout (if used) has thorough set and holding down bolts have
been tightened.

The pipework should be connected to the pump flanges with gaskets in place and the bolts properly
tightened.  Make sure the pipe flanges are parallel and in line.

WARNING:
For all pumps in cast iron, great care must be used in connecting these flanges. Tighten evenly and
adjust to a snug fit. Under no circumstances should the casing be subjected to piping strains.  Such
strains could result in structural failure leading to operator injury.

1.4 SPECIAL APPLICATIONS

If the pump is used for production or further processing of food, please check the following points:

- Observe the relevant guidelines.

- Replace the coolant and sealing liquids mentionned in the manuals by a media, allowable with the
requested characteristics for food.
(e.g. vegetable oil)

- Pay attention to extremely cleanness.
(Evacuating and cleaning of pump and systems)

- After cleaning pay attention to the correct mounting of pump and systems.

1.5 USE IN POTENTIALLY EXPLOSIVE ATMOSPHERE

Pumps with Ex-proof are to be installed for handling non-combustible liquids.

Explosion proof class: II 2G EEx d llB T4    resp. II 2G EEx d [ib] llB T4

(for Hidrostal pumps with electrical motor)

or II2G C T4 (for Hidrostal pumps with bearing frame)

1.6 OPERATING INTERRUPTION

If the machine is not in operation for more than 14 days, the pump must be  drained completely. This is
to avoid seizure of the pump due to corrosion.

The machine must be turned every 14 days (by hand or by a switching pulse) to lubricate the mechanical
seal faces.
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3.0 TYPE CODE EXPLANATION

The type code is found on the first line of the pump name plate.

Example:
E05K-M010D

hydraulic code

HYDRAULIC CODE:

D  0  4  K - L  0 3 0 E
E  0  5  K  - M L 3 R S
F  1  0  K  - L  L 3 R

hydraulic size (C,D,E,F,H,I,L)

discharge flange size (in inches)

impeller type (K)

impeller size

material:

1 = standard pump: all castings of grey iron (GG20),
except impeller of nodular iron (GGG60).

2 = Advanced wear resistance:  liner  of  Hi-chrome,  other
parts  as 1.

3 = for improved wear resistance: casing and suction
casing same as 1, impeller of stainless steel, liner and
wear-ring of Hi-chrome.

4 = for improved wear and corrosion resistance: same as
3, except with Hi-chrome impeller.

5 = corrosion resistance: all wetted parts of stainless
steel.

R = "regulable" construction: impeller clearance adjustable
by three external screws (Absence of "R" in code
implies impeller clearance is adjustable by shims).

S = special execution

D = bigger or smaller cone size than standard (first digit of
code) D < E etc.
C = 20, D = 28, E = 38, F = 50 etc.

2a
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3.1 SERVICE CONNECTIONS

On Volute

These comprise of a gauge connection (424) on the discharge flange (see table).

When the pump is mounted horizontally with the discharge flange vertical, and drain plug (423) is pro-
vided at the lowest part of the volute casing.

When the pump is mounted horizontally with the discharge flange horizonal, additional drain plugs are
possible on position "D".

Pos 423 424 D mm
Type

C0CK - - -

C03K R 1/2" R 1/4” -

D0DK - - -

D03K/D04K R 1/2" R 1/4" 35

E05K/E08K R 1/2" R 1/2" 50

F04K/F06K R 1/2” R 1/2” 50

F10K R 1/2" R 1/2" 35

H05K/H08K R 1/2" R 1/2" 35

H12K R 1" R 1/2" 60

I06K/I10K R 1" R 1/2" 60

I16K R 1" R 1/2" 60

L12K/L20K R 1" R 1/2" 60

3.2 IMPELLER CLEARANCE ADJUSTMENT FOR WEAR

- The impeller gap should be checked and readjusted whenever a significant decrease in pump
performance is noticed, or at least once every year (until experience indicates how often this will be
required).

- Excessive clearance can cause a drop in performance.
- Less clearance than the minimum listed can overload the motor and/or cause vibration due to a too great

friction.
- When pumping thick sludges or high consistency material, it may be necessary to double the clearances

in Figure 3.
- Regulable pumps are adjusted by means of a movable liner (421); its position is regulated by three

external regulator nuts (422) found on the suction casing (416) or volute casing (400). These pumps
include the letter "R" in the pump code (Section 3.0).

- Other pumps have a one-piece suction cover (402), or in pumps D03K and D04K, a fixed liner (421).
These pumps are adjusted by changing the thickness of the shims (411) between the drive unit and the
volute casing (400).

D

Fig. 1

06.12.05

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1019 of 1659



INSTRUCTION  MANUAL
K-HYDRAULIC

File: K_HYD_EDat:      30.05.00 No: 94-BA 5074E/

3.2.1 IMPELLER CLEARANCE ADJUSTMENT FOR "REGULABLE" PUMPS

Loosen and back off hex nuts (413) on end of each regulator nut (422). Now slowly and evenly screw in each
large threaded regulator nut just until pump shaft cannot be turned (this will eliminate all clearance between
the impeller and the liner). Be sure to take the same number of turns on each threaded regulator nut; this
keeps the liner concentric to the impeller.

NOTE: If impeller tip is binding, see section 3.5.

Now back off the threaded regulator nut a bit. Holding each threaded regulator nut from turning, tighten the
three hex nuts (413) (this pulls liner (421) away from impeller (401) the required clearance, and also locks
the regulator nut in place).

With a feeler gauge, check the actual clearance between impeller and liner (reaching in through the suction
of the pump). If the clearance "C" is significantly different to the table (Fig. 3), it is possible that the wear
is excessive or not uniform: disassembly and inspection is recommended.

3.2.2 IMPELLER CLEARANCE ADJUSTMENT FOR "NON-REGULABLE" PUMPS

For final assembly: Place the hydraulic (already built together) with the suction flange on a flat and hard
underground. Lower the drive unit - impeller assembly into casing (400) by a suitable hoist.
For wear adjustment: Loosen all fasteners (419) between drive unit and volute casing. Remove shims.

General: To estimate correct shim (411) thickness, lower drive unit into casing just until impeller cannot
be turned. Measure gap between drive unit and volute casing at several places and take average. Now add
the distance "B" (Fig. 3) to the average gap measured; this will be approximate shim thickness required to
obtain correct clearance "C" (Fig. 3).

NOTE: If impeller tip is binding, see section 3.5.

If necessary, loosen fasteners (419) again, lift drive unit as much as required to place shims of calculated
thickness between drive unit and volute casing. Use washers of uniform thickness, or U-shaped
shimstock. These must be placed under each  fastener (419). Thin shims may be a single piece of steel
wire (diameter = calculated thickness) wrapped all the way around drive unit, under the studs (419); ends
can be bent outward around last studs (419), to avoid overlapping.

Tighten fasteners (419) again, and with a feeler gauge, check the actual clearance between impeller and
liner (reaching in through the suction of the pump). If the clearance "C" is significantly different to the table
(Fig. 3), it is possible that the wear is excessive or not uniform: disassembly and inspection is recommended.

4c
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Fig. 3

If this adjustment procedure does not restore original pump performance, examine wear on impeller or
suction cover/liner, and replace worn parts as necessary.

NOTE:
Clearance "C" should be checked along entire impeller edge, and again after rotating  impeller  1/4, 1/2 and
3/4 turns.

3.3 DISASSEMBLY OF HYDRAULIC PARTS

3.3.1 DISASSEMBLY FOR INSPECTION

Casing-suction cover assembly should be placed with the suction flange flat on the floor or workbench, and
the drive unit-impeller assembly removed or lowered into place from above by a suitable hoist.

Remove nuts (419) around the flange. Lift the rotating assembly including impeller from the pump casing.
Areas to be examined for wear will be the impeller surface (especially the edges) and the conical machined
surface in the liner or suction cover. Uniform wear on any of these surfaces can be compensated by re-
shimming or adjusting according to Section 3.2. However, excessive or uneven wear will require
replacement of the worn parts.

3.3.2 REMOVAL OF IMPELLER

Hold the impeller (401) from turning by hand, or by a strap wrench, or by locking pliers clamped to the
impeller. Inset a hexagonal key wrench into the impeller bolt (415) and with a hammer, tap the wrench
counterclockwise to loosen the bolt.

shim (411)

B
back cone clearance

studs (419)
511

C
impeller
clearanceimpeller tip

clearance
1 to 2 mm

06.06.07

Clearance
Pump
size "C" mm "B" mm

C 0.3 0.3 - 0.5

D 0.3 0.3 - 0.5

E 0.4 0.3 - 0.5

F 0.5 0.4 - 0.6

H 0.6 0.4 - 1.0

I 0.7 0.6 - 1.2

L 0.9 0.6 - 1.5

M 1.2 1.0 - 1.5
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File: K_HYD_EDat:      30.05.00 No: 94-BA 5074E/

3.3.3 REMOVAL OF IMPELLER FLANGE (if existing)

If existing, disengage tabs on locking washer (167) and remove impeller nut (166) with coupling end of
shaft secured from rotation. Remove impeller flange (165) by either levering with two screw drivers between
impeller flange and back cover (507) or seal plate (511) or tapping with a rubber mallet at 90° intervals. Or,
it may be required to use a gear puller. Remove Woodruff key (112).

3.3.4 REMOVAL OF LINER OR
SUCTION COVER

a) For D03K / D04K

These pumps have a non-adjustable liner
(421) held in a fixed position inside a one-
piece volute casing. It can be pressed out
of the casing after loosening of fastening
set (418) (Fig. 5).

FACTORY FITTED IMPELLER BOLTS

SIZE HEXAGON TORQUE
SW Nm

M8 6 17.5

M10 8 35.5

M12 10 61.5

M16 14 147.0

M27 19 380.0

M36 24 970.0

6b

Fig. 5: D03K / D04K

Fig. 4

Hydraulic Cone Impeller nut Thread
size size size wrench size size "M"

E 28     -          - M12

E 38 M28 41 mm M12

F 50 M35 46 mm M12

H 50 M35 46 mm M16

H/I/L 75 M56 70 mm M16

I/L 100     -     - M16
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b) For all other pumps without "regulable" feature

These pumps have a one-piece suction cover (402) which is bolted to the volute casing (400) by studs and
nuts (417). Adjustment of clearance is by shims (411) between the volute casing and the drive unit.

NOTE:
Certain models may have a spacer ring (414) between mating surfaces of the suction cover and the volute
casing. When there is excessive wear on the conical surface, the suction cover (402) should be replaced
(Fig. 6).

c) For all other pumps with "regulable" feature

These pumps have an externally-adjustable liner (421), held in place by the volute casing (400) or the
suction casing (416) which is bolted to the volute casing (400) by studs and nuts (417). This construction
can be recognized by the presence of three large regulator nuts (422).

If the conical surface is worn, the liner need be replaced. It can be removed while the volute casing or suction
casing remain attached to the piping. Alternately, the suction casing may be removed by removing nuts
(417).

Removing of liner: completely remove nuts (413). To force the liner out, push the three studs through the
holes in the large regulator nuts (422), or the large regulator nuts can be turned all the way into the casing.
Do not yet disassemble the regulator studs (412)! They are loctited in place, and must be heated
with a torch to break the locktite bond after removing of the liner.

The wear ring (408) should only be removed from suction casing or volute casing if badly damaged.
Therefore heat the mating surfaces with a torch to destroy the special adhesive between these two parts.
Then press out suction ring with a hydraulic press (Fig. 7).

Fig. 6: E05K - L20K

06.12.05
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Fig. 7: E05K - L20K regulable

3.4 ASSEMBLY OF HYDRAULIC PARTS

3.4.1 ASSEMBLY OF IMPELLER FLANGE (if existing)

If existing, put in Woodruff key (112), coat the shaft taper with an anti-rust paste, put on the impeller flange
(165), the locking washer (167) and the nut (166). The nut must be tightened to 120 Nm (90 ft-lbs) by using
torque wrench. Bend over locking washer tab.

3.4.2 ASSEMBLY OF IMPELLER

If impeller (401) with impeller flange (165) is used, mount it
so that the pin (410) on back of impeller will fit in the
corresponding hole on flange. Before fitting a new impeller
or a new impeller bolt, length "L" of impeller bolt should be
checked as follows:

By measuring of the impeller and the impeller bolt, it must
be secured that:

1. thread reach "L" is 1.25 x thread diameter, e.g. M16:
16 x 1.25 = 20 mm.

2. end of thread "G1" on impeller bolt is sufficient (re-cut
the thread).

3. end of thread "G2" in the shaft is sufficient (shorten
impeller bolt, see point 1.).

Fig. 8

09.01.01
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ATTENTION:
Oil shaft taper slightly with a shred. NEVER use thick oil, grease or anti-size compound! Install impeller
directly onto shaft. Coat the impeller bolt thread with grease or anti-size compound. Tighten screw with
torque according table 3.3.2.

NOTE:
If torque wrench not available, torque can be approximated with an extension pipe and weight.

3.4.3 ASSEMBLY OF LINER OR SUCTION COVER

a) For D03K / D04K (Fig. 5)

Carefully position liner (421) into one-piece casing (400); tap into place with lead hammer, and fix it with
screws (418). Seal the thread to avoid a possible leakage (no O-rings are used between liner and casing).

b) For all other pumps without "regulable" feature (Fig. 6)

Place spacer ring (414) over spigot of suction cover (402), then grease and install O-ring (406) into groove
on suction cover.

Install suction cover into down side of the volute casing with fastening set (417).

ATTENTION:
Since up-side and down-side of the volute casing are machined identically in some models, it is potentially
possible to assemble the pump in a wrong way. Form of the volute casing see Fig. 1.

c) For all other pumps with "regulable" feature (Fig. 7)

Glue three regulation screws (412) into liner (421).

Thoroughly grease O-ring (430) and install into grove in suction casing (416). This groove is nearly hidden
by the wear ring in some pump models.

If wear ring (408) was removed, glue it firmly back into place. Tap wear ring into suction casing with a lead
hammer, until wear ring is flush with flange surface.

Grease the external threaded portion of large regulator nuts (422), and install these into the suction casing
(416), hex-side toward the outside, direction to the suction flange. Screw these into the suction casing until
they are flush with the inside.

Now grease O-ring (431) and install it into groove of wear ring (408, if there is no wear ring, this O-ring is
not used).

Now place liner into suction casing or volute casing, engaging the three stud bolts into the holes through
the three regulator nuts.

NOTE:
The three stud bolts are not spaced evenly around the liner, so there is only one orientation of the liner where
the bolts will correctly fit through the regulator nuts.

Install suction casing into down-side of the volute casing with fastening set (417).

ATTENTION:
Since up-side and down-side of the volute casing are machined identically in some models, it is potentially
possible to assemble the volute casing in a wrong way. Form of the volute casing see Fig. 1.

9d06.12.05
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3.5 FINAL  ASSEMBLY

When ONLY a new impeller is fitted, the following clearance check must be done: install drive unit-impeller
assembly into volute casing.

If the tip of the impeller touches the wear ring (408) or the lip in the liner (or suction cover) or if there is less
than 1 mm clearance between the tip and the lip (the spiral edge of the impeller is firmly seated against the
conical taper inside the liner or suction cover), then the impeller tip must be ground off,  parallel to the suction
flange, until 1 to 2 mm clearance is obtained (Fig. 9).

If (411) is a spacer ring in lieu of shims place it over the spigot of the drive unit.

Grease O-ring (209) and place into groove on spigot of the drive unit.

Now install drive unit-impeller assembly into volute casing. Install and tighten nuts (419).

See Section 3.2 for correct setting of regulator nuts, or for placement of shims (411) for final adjustment
of impeller clearance.

impeller tip clearance: 1 to 2 mm

Fig. 9

30.06.03
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Parts List of Fabrications-
Number
Enter the Fabrication-Number eingeben

172895 Search
[ last update: 06.07.2010 -
04:15:00 ] Print

FabNo: 172895
Order Number: 0910445010
Hydraulic: F06K-S03R (Variante -) [ Show parts list ]

Motor/Bearing frame: FE050X4-XSEK (Variante .) [ Show parts list ]

Cable Set: NE1B5E-10 (Variante .) [ Show parts list ]

Parts List of: F06K-S03R (Variation -) [ Download ]

green = available - black = on request- red = not availbale anymore - grey = Inactive/Small Part

Qty Part Code Pos Description State Availability Weight
[kg] replaced with

1 413-F06KS/B 401 Impeller F06K-S, Mat. 3 obsolete on request 23.20 Ask Hidrostal
AG!

1 451-INSP.A 405 Inspection cover A actual 613 available 4.50  

1 4B5-16/150 415 Impeller bolt M16x150mm, A4 actual inactive 0.00  

6 4BD-12/05 422 Distance bush 12x5mm mat. 1 actual 1921
available 0.03  

1 4G1-F06K/B 400 Volute casing F06D/F06K, Mat. 1 actual 13 available 74.00  

1 4H1-F06KS 416 Suction casing F06K-H/S, Mat. 1 actual 15 available 33.20  

1 4K2-F06K 421 Liner F06K-H/S, Mat. 2/3R actual 67 available 19.25  

1 4R2-F06K 408 Wear ring F06K, Mat. 2/3R actual 93 available 2.40  

3 4V1-12A045 422 Regulating nut E080/E125/F04K/F06K/F10K,
M27x1,5x45mm actual 1854

available 0.05  

2 8BB-12/035B 420 Fastening-Set actual inactive 0.00  

8 8BB-16/035B 419 Fastening-Set actual inactive 0.00  

8 8BB-16/100C 417 Fastening-Set actual inactive 0.00  

1 8DO-5/115 409 O-Ring, 5x115mm actual inactive 0.00  

1 8DO-5/215 430 O-Ring, 5x215mm actual inactive 0.00  

1 8DO-7/350 406 O-Ring, 7x350mm actual inactive 0.00  

3 8FB-12R070 412 Grubscrew M12x70mm, stainless A4 actual inactive 0.00  

3 8FF-12R 413 Spring washer inox A4, M12 actual inactive 0.00  

3 8FM-12R 413 Hexagon nut stainless A4 M12 actual inactive 0.00  

1 8FO-1/2 423 Hexagon socket pipe plug, 1/2'' actual inactive 0.00  

1 8FO-1/2 424 Hexagon socket pipe plug, 1/2'' actual inactive 0.00  

1 8FZ-10R25 410 Shaft sleeve pin stainless A1, 10x25mm actual inactive 0.00  

8 8UR-16 411 Set of shims M16 actual inactive 0.00  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=172895&...

1 of 1 6/07/2010 2:38 PM
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Client:

Pump type: Order No.

Motor:
N = kW U = Volts I = Amp.
n = rpm f = Cycles cos ϕ =

Cable: mm2 L = m

File : SCHEMA_E1 No. :
Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

WIRING DIAGRAM IMMERSIBLE MOTOR 1-SPEED
YD - START STANDARD + EEx - PROOF

85-EL 3324E/i

} motor cable

Operate pump with contactor equipped with thermal protector.  The protectors must trip within  6 seconds on locked rotor
condition.

Do not start until the temperature limit sensors (terminals 1+2) have been connected. If one limit sensor opens, the power
supply to the motor must cut off. The circuit has to be laid out in such a way, that the motor cannot automatically come
on again, even after temperature limit sensors have cooled and re-closed the circuit (1+2). The cause of overheating must
be determined and corrected before the motor is put back manually into service. After a loss of power an automatic restart
must be possible by return of power.

C1 = contactor
e1 = thermal protector
K1,K2 = temperature limit sensor bimetal switch 250 V, 2,5 A

thermistor
U1,U2
V1,V2
W1,W2
E
1+2 = control cable for temperature limit sensor

11+14+15 = bearing temperature probe For Ex-proof execution
11+13 = float switch "intrinsically safe circuit"
12+E = control cable for moisture probe

22.04.02 FW/mf
23.11.05 FW

* ADDITIONAL PROTECTION ELEMENTS
Above indicated elements are installed as
an option. For proper connection inside the
control panel see sheet 96-EL 5455E.

}

     = ground
A = moisture probe
B = float switch
C = bearing temperature probe

(lower bearing)
D = bearing temperature probe

(upper bearing)
11 or 14 depending on connection
(11 = parallel, 14 = series)

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1028 of 1659



ADDITIONAL INCORPORATE PROTECTION ELEMENTS
In addition to the standard elements in HIDROSTAL-motors, they could have the following protection devices installed in the lower
part of the motor, directly accessible from the outside, by removal of the cover.
A: Moisture probe in the oil chamber
B: Float switch for leakage detection of the upper mechanical seal
C: Bearing temperature probe (only for motor sizes W - T)

A. MOISTURE PROBES (cable 12 + ground)

The relay must be activated at 60 kΩ.
The following relays have been approved for use with
Hidrostal motors:
- ZIEHL NS1F
- FANAL TR003 (NW)
- SCHIELE ENN
- WARRICK 6B1F0 od. 6B2F0
- CHROMALOCK-LCA

DESCRIPTION OF ELECTRICAL CONNECTIONS

When the chamber is full of clean oil, no current flows between the probe 12 and ground (E). As soon as the oil will be conducted
by the ingress of water, a visual alarm will be released by flowing current. There is no need to trip-out the motor, because there is
no reason for failing. First the water has to ingress to the motorspace through the second seal. Experience has shown that this will
take a longer time.

As the conductifity of the mix of oil and water between earth and probe is different, if the motor is running or not and therefore the
electronic level control would always switch on and off, the visual alarm has to be made in a way that one pulse is sufficient to carry
the alarm condition. This condition can only be resetted by pressing the button P1 by hand.

As the electronic level control mostly have an internal delay circuit (approx. 1 sec.) and the connection 15 and 16 are closed in idle
condition, a time relay (D1) for the visual alarm is recommended. This relay is also efficient, because the alarm would be activated
by the delay circuit on switch-on after a circuit failure or after switch-off of the control line. In order to control the function of the alarm
it is useful to mount push button P2 at the connections E1 and E2.

B. FLOAT SWITCH (cable 11+13)
Generally the upper mechanical seal will not leak, however during the initial run-in period, it is possible that some fluid will leak through
the seal, and in order to protect bearings and winding against liquid a float switch has been fitted  which will indicate if the seal leakage
has reached the first bearing. In this case the cover of this chamber should be removed for cleaning and inspection. This can be done
without disturbing the motor interior. The float switch is a closed contact switch during normal operation and should be connected
to give an indication only when liquid is in the chamber, but should not shut the motor down. Normally it would be sufficient removing
the liquid during the next scheduled maintenance action. For machines which work in ex-proof area the element has to be connected
to an ATEX certificated circuit amplification (relay, Optokoppler).

C. BEARING TEMPERATURE PROBE (cable 11+14/15)
A temperature measuring device rated at 110° C is installed in the bearing housing. The switch is connected during normal run and
is connected with an independent circuit. The signal can be switched in a way that the motor automatically shut down or only a an
alarm is given. Circuit must be manually resetable as sensor will automatically close when motor cools down. For machines which
work in ex-proof area the element has to be connected to an ATEX certificated circuit amplification (relay, Optokoppler).

NOTE:
Circuits for features B and C have been selected to work on a closed circuit so as to protect the motor in the event of the control cable
being damaged (broken).

ATTENTION: By intrinsically safe circuit for above elements the max. connected load is Ui = 28 V, Ii = 0.3 A, Pi = 1.3 W

File : SCHEMA_E2 No. :Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

23.10.03 FW/mf
23.03.07 FW 96-EL 5455E/h
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Parts List of Fabrications-
Number
Enter the Fabrication-Number eingeben

172895 Search
[ last update: 06.07.2010 -
04:15:00 ] Print

FabNo: 172895
Order Number: 0910445010
Hydraulic: F06K-S03R (Variante -) [ Show parts list ]

Motor/Bearing frame: FE050X4-XSEK (Variante .) [ Show parts list ]

Cable Set: NE1B5E-10 (Variante .) [ Show parts list ]

Parts List of: FE050X4-XSEK (Variation .) [ Download ]

green = available - black = on request- red = not availbale anymore - grey = Inactive/Small Part

Qty Part Code Pos Description State Availability Weight [kg] replaced with

2 1FT-149/106X1.5 513 Disc spring 149/106x1.5mm actual 240 available 0.15  

1 1WZ-20/16 111 Shaft journal 34x34mm mat. 1 actual 33 available 0.20  

1 2FK-50Q 112 Woodruff key F 45x12mm, h=13.5mm, Mat. 1 actual 80 available 0.10  

1 2SF-F50/B 165 Impeller flange F, cone 50mm, Mat. 1 unavailable unavailable 4.70 2SF-F50

1 5DI-V 575 Inspection cover V actual 21 available 0.00  

1 5DL-CH250N 505 Bearing cap P.S. standard, motor size 250 actual 5 available 0.00  

1 5DM-CH250 501 Motor cover motor size 250, Mat. 1 actual 5 available 0.00  

1 5EG-24L4 519 Bartec cable entry actual 167 available 0.10  

1 5GD-F5/2.0/B 507 Back cover motor size F.W/F.V, Mat. 1 actual 76 available 34.90  

1 5GM-CH050E 557 Stator housing Motor 225 (050), 'immersible' actual on request 0.00  

1 5GO-CHH280E/B 504 Oil chamber casing motor size H280, Immersible new 8 available 0.00 Ask Hidrostal AG!

1 5KB-CH280X4 561 Guidance sheet motor size 250/280-4/6/8 pol. actual 4 available 0.00  

1 5KG-CH050 558 Cooling jacket motor size 225 actual 7 available 0.00  

1 5KI-5/3.0 560 Impeller for circ. of cool. liquid mot.size 5, 3'' actual 19 available 1.50  

1 5RD-CH250 526 Clamping ring, motor size 250 (090) new 4 available 0.00  

1 5RF-CH250/B 559 Clamping ring 10/5x480mm, motor size 250 (090) new 5 available 0.00  

1 5SF-V 542 Grease retaining disc 2-parts motor size V actual 109 available 0.30  

2 8BB-08/020B 520 Fastening-Set actual inactive 0.00  

4 8BB-10/030B 533 Fastening-Set actual inactive 0.00  

4 8BB-10R025GA2 568 Fastening-Set actual inactive 0.00  

8 8BB-12R035GA2 534 Fastening-Set actual inactive 0.00  

8 8BB-16R040G 419 Fastening-Set actual inactive 0.00  

8 8BB-16R040GA2 532 Fastening-Set actual inactive 0.00  

8 8BB-16R055GA2 538 Fastening-Set actual inactive 0.00  

1 8DM-F3.0 516 Mechanical seal F 3'' actual 23 available 0.80  

1 8DM-X2.0T/D 515 Mechanical seal, X 2'' actual 20 available 1.00  

1 8DO-3.5/088 570 O-Ring, 3,5x88mm Nitril actual inactive 0.00  

1 8DO-5/290 525 O-Ring, 5x290mm actual inactive 0.00  

1 8DO-5/340 209 O-Ring, 5x340mm actual inactive 0.00  

1 8DO-5/350 527 O-Ring, 5x350mm actual inactive 0.00  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=172895&...

1 of 2 6/07/2010 2:39 PM
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1 8DO-5/375 530 O-Ring, 5x375mm actual inactive 0.00  

1 8DO-7/393 524 O-Ring, 7x393mm actual inactive 0.00  

1 8DO-7/482 526 O-Ring, 7x482mm actual inactive 0.00  

1 8DO-7/482 529 O-Ring, 7x482mm actual inactive 0.00  

1 8EF-INT12KC 578 Moisture probe internal actual 222 available 0.10  

2 8EH-06 520 Protecting cap 6mm actual inactive 0.00  

2 8EP-06XM10 519 Terminal board 115/70,(120/75), 6xM10 actual 23 available 0.00  

1 8ER-CH225X4F 503 Shaft/Rotor, 225/4x255mm, Q-type actual on request 0.00  

1 8ES-CH225X4X255 502 winding 400 V, 225/4x255mm actual on request 0.00  

1 8FD-1/2CU 536 Copper-Sealing ring 21/26x1,5mm actual inactive 0.00  

2 8FD-1/2CU 536 Copper-Sealing ring 21/26x1,5mm actual inactive 0.00  

4 8FD-1/4CU 536 Copper-Sealing ring 13x18x2mm actual inactive 0.00  

6 8FF-06 537 Spring washer galvanized, M6 actual inactive 0.00  

4 8FF-08 519 Spring washer galvanized, M8 actual inactive 0.00  

2 8FF-10 569 Spring washer galvanized, M10 actual inactive 0.00  

2 8FG-08/12K 550 Socket set screw with flat point galvanized M8x12mm actual inactive 0.00  

6 8FI-06/016 537 Socket head cap screw galvanized M6x16mm actual inactive 0.00  

4 8FI-08/030 519 Socket head cap screw galvanized M8x30mm actual inactive 0.00  

2 8FI-10/016 569 Socket head cap screw galvanized M10x16mm actual inactive 0.00  

1 8FO-3/4 552 Hexagon socket pipe plug, 3/4'' actual inactive 0.00  

1 8FV-1/2RA2 536 Hexagon head screw plug, G1/2'', A2 actual inactive 0.00  

2 8FV-1/2RA2 536 Hexagon head screw plug, G1/2'', A2 actual inactive 0.00  

4 8FV-1/4RA2 536 Hexagon head screw plug, G1/4'', A2 actual inactive 0.00  

1 8LF-MB17 127 Locking washer MB17 actual 189 available 0.10  

1 8LM-KM17 126 Lock nut for shaft KM17 actual 377 available 0.30  

1 8LW-6314ZC 513 Ball bearing 6314-Z-C3 actual 193 available 2.50 8LW-6314Z

2 8LW-7317BGUO 121 Angular contact ball bearing 7317BGUO actual on request 4.45  

1 8NF-M10K1 131 Greasing nipple M10 actual inactive 0.00  

1 8RF-A050R 546 Snap ring (Seeger) A50 stainless steel actual inactive 0.00  

1 8RF-A077 545 Snap ring (Seeger) A77 actual inactive 0.00  

12 8RP-011/0.15 533 Shim washer Seeger 11/17x0.15mm actual inactive 0.00  

1 8RP-077R0.5 515 Shim washer inox, 90/77x0.5mm actual inactive 0.00  

1 8RS-070/3.5 508 Spacer ring 70/90x3,5mm actual inactive 0.00  

1 8RS-085/3.5 104 Spacer ring 85/105x3,5mm actual 61 available 0.10  

1 8SA-085/164X0.5 109 Bearing cover disc 7317AVG, 85/164x0.5mm actual inactive 0.00  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=172895&...

2 of 2 6/07/2010 2:39 PM

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1032 of 1659



File : DATA2 No. :
Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

SECTIONAL DRAWING  K-HYDRAULIC
E05K-L20K  REGULABLE  MAT.CODE 2R+3R
(EXCEPT F04K AND H05K)

84-TU 3176/e

PART DESCRIPTION MATERIALS OF CONSTRUCTION
2R 3R

400 VOLUTE GREY CAST IRON
401 IMPELLER NODULAR IRON STAINLESS STEEL A4
405 INSPECTION HOLE GREY CAST IRON
406 O-RING NITRILE
408 WEAR RING HIDRO HARD
409 0-RING NITRILE
410 DRIVING PIN STAINLESS STEEL A4
411 SHIMS CARBON STEEL
413 ADJUSTING BOLT STAINLESS STEEL A4
414 SPACER CARBON STEEL
415 IMPELLER BOLT STAINLESS STEEL A4
416 SUCTION CASING GREY CAST IRON
417 FASTENING SET * RUSTLESS STEEL
419 FASTENING SET * RUSTLESS STEEL
420 FASTENING SET * RUSTLESS STEEL
421 LINER HIDRO HARD
422 REGULATION NUT STAINLESS STEEL A4
423 DRAIN PLUG STEEL
424 PLUG STEEL
430 O-RING NITRILE
442a,b O-RING NITRILE

* = For Bearing frames: Steel

20.03.02 db/mf
20.03.02 db
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File: ZUBEHÖR_ENo:Dat.:

INSTRUCTION MANUAL
ACCESSORIES - Vertical installation with suction stand

General

As a standard we will mount the suction flange of the suction stand (635) and the pressure flange of the
pump casing (400) in the same direction. If another mounting is required you must indicate the direction
of mounting in your order.
The permissible ground load has to be compared with the total weight of the pump. The concrete foundation
must correspond to the guidelines of the strength of foundation and the resistance to pressure.

ATTENTION:
Please consider the exact length of the foundation screws! Please refer to the detailed description below.

HIDROSTAL AG  recommends the use of chemical anchor srews which are secured with a 2 part Epoxy
resin.

1. Mounting of accessories and premounting of the pump to the suction stand

The dimension sheet (97-M5502) shows which pump types need a support (670) between the suction
stand (635) and the pump casing (400). The following description relates to mounting with the support.
Pay attention to the correct position of the pump outlet to the suction stand. The pump can be mounted in
any of the normal 90° positions (some pumps can be mounted at 45° positions). However the support
(670) can only be mounted on the suction stand (635) in one position. Therefore great care must be taken
to ensure that the support (670) is positioned correctly. The correct position can be achieved by aligning
the outer mounting holes of the support (670) with the mounting holes of the suction stand (635). Attach
the support (670) to the suction side of the pump casing (400) with the fastening set (671) using the ring
of tapped holes provided. Insert O-ring (672) into the groove on the upper flange of the suction stand
(670). Fasten suction flange of the pump to the suction stand with fastening set (673).
There is now a resultant clearance between the machined ‘Gauge’ faces on the support (670) and the
suction stand (635). See below for the description for the fitting of the wedge blocks (677, 678).

2. Fastening the support to the ground

See dimension sheet (97-M5502) and data sheet (99-TU6050) for the needed space for the suction stand
and length of the foundation screws. The pump must be aligned and in the correct position!

ATTENTION:
The suction stand has to be supported on all 4 edges. If necessary, differences of dimension could be
compensated by 2–part flow concrete epoxy resin (self leveling epoxy grout)!

Mark and drill the holes for the foundation screws. Place the foundation screws. Pay attention to the
correct length of the threaded rod. Allow the required length of time for the epoxy to harden! Now screw
down the suction stand.

DIRECTION:
Foundation screws have to be tightened with the prescribed torque! Check this torque during operation
occasionally!

3. Final mounting of the pump to the suction stand

Screw down the delivered threaded rods and extension nuts (674) according data sheet (99-TU6050).
Insert wedge blocks (677+678) between the machined gauge surfaces at the threaded rods and tap them
in lightly at all 4 positions with the same expenditure of energy. When the clearance is compensated on
all 4 supporting surfaces, screw down the support to the suction stand with fastening set (674).

24.01.06 99-BA 6052E/a
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Prepared by:

Weir Minerals Services Pty Ltd.
15 Gindurra Road

SOMERSBY  NSW  2250
Australia

Phone: (02) 4349 2999
Fax:     (02) 4349 2900

Installation and Operating
Instructions

TENIX ALLIANCE

Hidrostal Wet Well Submersible Pump

F04K-S03R+FN030X4-XSEK+NC1B4E-20

FAIRFIELD ROAD

INLET PUMP LOW FLOW DUTY

Job No: APES0003-01-02
Pump Fabrication No: 176410-411
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INSTRUCTION MANUAL
SUBMERSIBLE PUMPS
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2d05.12.05

2.0 USE

2.1 INTRODUCTION

Each pump unit is equipped with a nameplate attached to the motor, containing all motor and pump data
(section 2.1.1). It is essential to give the complete data for any inquiry about parts or service.

a) For pumps in normal operation (Fig. 1)

b) Motors approved for hazardous location
according norm 94/9/EG (ATEX 100)

- for online operation (Fig. 2).

- for variable frequency driver (Fig. 3).
These motors are equipped with triple-
thermistor according DIN - 44082 - S 150° C

The HIDROSTAL warranty is void unless the following requirements are met:

1. Temperature protection circuit is wired so as to positively disconnect power to the motor when
excessive winding temperature is sensed (Section 2.4.1.2f for wiring instructions).

2. Proper extra-quick-trip overload protectors M U S T  be used on all three phases of each motor
(Section 2.4.1.2e).

3. Optional conductivity probe circuit is wired to a special relay for use with these motors. See Section
2.4.1.3g for wiring instructions and a list of approved relays.

Fig. 2

Fig. 1

Fig. 3
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4. Any repairs must be made exactly as per instructions in this manual, and using only genuine
HIDROSTAL replacement parts furnished through the HIDROSTAL distribution organisation. Use of
any other parts will void the HIDROSTAL warranty.

Prior to shipment, each pump has been tested by the factory for proper mechanical and electrical
operation as well as absolute water-tightness of the motor. Disassembly of the pump by other than
official HIDROSTAL service centers may cause loss of any remaining warranty.

2.1.1 TYPE CODE EXPLANATION

MOTOR CODE

E N Y P 6  -  M N E Q

Identification letter of the hydraulic size to which this motor can be
assembled.
The sizes are: B, C, D, E, F, H, I, L.

Identification letter of the cooling type of this motor.

N = Submersible: cooled by direct transfer of heat from
submerged stator housing to surrounding
ambient liquid.

Motor size, according IEC-norms:

Motor construction classification

Motor speed

    Nominal speed
50 Hz 60 Hz

2 - 2 pole motor 3000 3600
3 - two speed, 2/4 poles 3000/1500 3600/1800
4 - 4 pole motor 1500 1800
5 - two speed, 4/6-poles 1500/1000 1800/1200
6 - 6 pole motor 1000 1200
7 - two speed, 6/8-poles  1000/750  1200/900
8 - 8 pole motor   750   900
9 - two speed, 8/10-poles    750/600    900/720

3f

Line 2001 002 003 004 006 007 014 020 - 030 - 090 130 - 300
Type: - B/Z - 3/X - 4/W - 5/V N 6/U 7/T S
IEC: 80 90 112 132 160 180 200 225 250 280 315 355

2/Y
100

05.12.05
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4i

MOTOR-CODE, continued:

E N Y P 6 - M N E Q 1

Pump side mechanical seal  Pos. 515 type
C = Fitted with Carbon-ceramic seal faces. Recommended for handling water,

activated sludge and non-abrasive liquids.
G = Silicon carbide seal faces, rubber bellows with external spring.
M = Tungsten carbide - silicon carbide seal faces, rubber bellows with internal

spring. For sludges, slurries and abrasive liquids.
X = Tungsten carbide - silicon carbide seal faces, stainless steel shell for higher

pump pressures and/or higher motor speeds.

Electrical classification:

* fitted additional elements are mentionned in the order
** Motorsize 6+7: always with SA1-.. (containing all above additional elements)

Voltage of winding (see nameplate):
A = 230/460 V 60 Hz
E = 400 V 50 Hz
G = 415 V 50 Hz
K = 575 V 60 Hz
S = special voltage

Q = Q-hydraulic
K / L = K-hydraulic

1 or blank = Material execution 1
5 = Material execution 5
6 = Material execution 6

CABLE CODE
N A A 1  -  1 0

factory code (not important for instruction)
length in meters

05.12.05

Additional elements

new old old

W/V B/Z X/4/5 B Z Y X W/V X

N/U/T X/Y 6/7** N/U/T 4/5

N  N  N   N without monitoring elements X X X X X   X  X

 S  S   S with internal moisture probe -  I  I  I  I

 F  F    - with float switch -  - Z Z Z

 V  V   F with  internal moisture probe  
and float switch -  - U U U

 - -    - with bearing temperature probe -  -  -  - -

W* W* -  W construction with flywheel -

Y*   -

Motorsize Motorsize

Li
ne

 2
00

1

M*

Standard Ex-proof

new

Li
ne

 2
00

1
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rubber buffer

guide rail

Fig. 4

upper guiderail bracket

cable hook

sliding shoe

rubber seal

discharge stand

chain hook

M-line and prerotationQ- and K-line

upper guiderail bracket chain hook

cable hook

rubber buffer

guide rail

sliding shoe

rubber seal

discharge stand

2.2 INSTALLATION

WET PIT PUMPS

All building and technical construction work must be finished before the pump will be installed.  Make sure
that length of cable supplied is sufficient for local conditions.

Attention: very important: For installation and servicing it is recommended to install a block and tackle
or chain hoist over the pump sump (or at least make sure that it could be installed later on). The lifting
capacity of the crane has to support at least double the weight of the pump. There should be a water supply
of  about  4 bar (70 psi) pressure to wash down the pump when removed from the sump.

Before installing any accessories or the pump ensure that the atmosphere is not potentially explosive.

During the installation of the pump make sure that the free ends of the cables NEVER CONTACT WATER.

2.2.1 INSTALLATION OF PUMP GUIDE SYSTEM (Fig. 4)

a) Fasten the upper guiderail bracket. Be sure to leave enough space for sliding shoe.
b) Sump floor where the discharge stand is to be placed must be even and level. Fasten the discharge

stand to the sump floor with cast-in-place or expansion-type bolts and nuts so that the guide rail pins
or recesses on the discharge stand are vertically in line with (i.e. directly below) the guide rail pins on
the bracket.

c) The guide rails should be made from galvanized standard (or stainless steel) pipe. Cut pipe to the
correct length. Put lower pipe ends in discharge stand guiderail pins or recesses. Unbolt upper guide
rail bracket. Insert pins into upper pipe ends and re-bolt it. Check to see that the guide rails are exactly
vertical and parallel.

d) The discharge pipe must be connected without stress or misalignment to the discharge stand.

If a check valve is installed close to the pump, air must be vented from the pump casing or discharge
piping (before the check valve) during first start-up to ensure priming (Section 2.2.3, Fig. 5).

5e29.09.08
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2.2.2 PREPARATORY CHECKS

Before lowering the pump into the sump check to see that:

- The lifting chain or steel lifting cable is correctly fastened to the lifting eyes.
- The cable entry assemblies on motor have not been damaged or loosened and that the cables are

firmly gripped by the cable entry assemblies.
- The cables have not been damaged during transportation or installation. Look especially for nicks and

cuts on insulation; any damage penetrating through the outer layer of  the cable will require replacement
of them.

- The cables are long enough and that they can follow the pump unhindered.
- The cable ends have never come in contact with water.
- The rubber seal on the pump discharge is correctly seated in its groove, and is not damaged.
- The rubber seal is throughly greased.
- The direction of rotation is correct (Section 2.2.4, Fig. 6).

2.2.3 FLUSHING WATER CONNECTION

Pumps are supplied with a flushing water connection (service connection
"F", Fig. 5).
For normal sewage application this connection is not used. However, in
special cases when pumping high concentrations  of sludge or mud, it
should be connected. It will conduct cleaning water between impeller and
pump side mechanical seal (515), providing periodic removal of accumulated
solids.

Flushing water must be pressure-regulated  between  0,5  to  1 bar (7 to 14
psi) above pump discharge pressure. Water is controlled by a solenoid
valve on a time clock. Adequate duration of each flushing is 60 seconds;
frequently of flushing must be established for each different installation.

The quantity of flushing water varies according to pumpsize and application:
in most cases, flow rates of 6-8 litres per minute will be sufficient.

Connection "F" may be used to manually bleed the air from the casing
prior to start-up (Section 2.2.1d), if there is no other place for air to
escape through the discharge piping.

2.2.4 DIRECTION OF ROTATION

Before lowering the pump into the sump, make electrical connections
as indicated in Section 2.4.2 and check the direction of rotation. This
must be counter-clockwise viewed from suction end. Check impeller
rotation by suspending pump from the lifting eyes, resting inclined on
the floor, and start up for one second. The starting jerk should be
counter-clockwise viewed from driving side (Fig. 6).

This procedure must be repeated for each speed, if units are multi-
speed pumps.

WARNING:
If rotation is not correct on multi-speed or multi-pump installations,
only change the pump cable leads of the pump or speed with
wrong rotation at its starter in the control panel. DO NOT change
the primary power leads coming into the control panel: This would
change the rotation of all pumps or speeds.

F

6d

Fig. 5

direction of
starting jerk

direction of
impeller rotation Fig. 6

counter clockwise
viewed from suction end

29.09.08
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2.2.5 LOWERING THE PUMP INTO THE SUMP
- Clear the sump bottom carefully of all building debris and other solid particles.
- Lubricate the rubber seal with grease.
- Lift and move the pump to a position directly over the guides until the sliding shoe fits correctly. Lower the pump

steadily down to seat against the discharge stand. The sealing of mating faces is accomplished by the rubber seal
that is incorporated in the sliding shoe attached to the pump discharge flange. This is pressed to the discharge
stand (after the pump is in position) by the pump's own weight.

- When the chain is slack, unfasten the chain from the lifting device and fasten it to its retaining hook, so that there
is as little slack as possible.

WARNING:
The chain and cable must be fastened reliably to their retaining hooks. If they come loose they may be drawn
into the pump suction with severe destructive consequences.

2.3 START-UP
Prior to starting, check that: - level controls are correctly set

- off-level is sufficiently high to prevent air entrance to the pump suction
- suction and discharge gate valves are completely open
- flood pump sump
- the pump may not be started if potentially explosive atmosphere is present

STARTING OF PUMP
Never start pump against closed valves (except non-return valves).

Start the pump using manual operation. Measure the amperage drawn on each phase leg. Record and verify these
readings with the nameplate ratings. If amperage is more than 5 % higher, stop pump and check probable causes
according to "Operating Troubles" chart (Section 2.5.1).

Once preliminary checks are complete, place the pump into automatic operation. Cycle the system through several
wetwell pumpdowns to observe that level controls are properly set and functioning correctly. Observe that the alarm
system and change over switch (if included in control panel) are working properly.

Log date and hours meter reading, and set pump for automatic operation. Perform maintenance according to
Section 2.6.

GENERAL OPERATING CONDITIONS
The pump should not be allowed to operate continuous-duty outside of performance curve: high discharge pressure
with low flow or low discharge pressure with high flow. Bearing life is shortened and abrasive wear is accelerated
in these operating conditions.

OPERATING TROUBLES
See chart, Section 2.5, maintenance.

2.4 ELECTRICAL CONNECTION

The electrical connection must be made by specialists in accordance with local specifications.

The explosion proof class of the pump is    II 2G EEx d llB T4 (T3).

Switch boxes and pump control devices may not be mounted in potentially explosive atmosphere. Ensure that the
protection equipment is correctly connected.

The motor winding leads will be factory-connected according specifications (see nameplate).

Make sure that the power supply to the control panel is the same as on the pump nameplates (tolerance +/- 5 %).
From 5 % to 10 % lower voltage, there may be a slight diminishing of hydraulic performance and a slight increase
in amperage, but no harm to the motor. For voltages lower than 10 % of rating, severe performance drop and
excessive draw (motor overheating and considerable operating problems) can be expected. The motor ratings
shown on the nameplate are for ambient temperature (liquid and air) of up to 40° C. For higher temperatures, contact
factory.

All electrical connections are made according to electrical diagram.

7e05.12.05
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8d

2.4.1 PANEL CONTROLS

2.4.1.1 OPERATOR SAFETY

Prior to any work on the pump, the power supply must be disconnected either by means of a locked isolator
or by removing the fuses from the panel. It is not safe enough to switch off the control switch. A wiring
mistake or a control system malfuction could put the motor back into operation.

2.4.1.2 MINIMUM REQUIREMENTS

The control panel must contain the following components:

a) Isolation switch, preferably lockable.

b) Slow trip fuses or circuit breakers in each incoming phase.

c) Lightning protection. Lightning arrestor on each incoming phase, if there is any possibility of
lightning damage.

d) Motor starter. Full-voltage magnetic-contact starter has to be sized according to local electrical code
requirements based on motor power rating.

e) Extra quick trip overload protectors. They must be selected according to the amperage indicated
on the nameplate. They must trip within 6 seconds on locked rotor condition (approximately 6 times
full load amps) in order to adequately protect the motor windings; consult "trip curve" of overload
protectors to ensure they meet this requirement.

WARNING:
Warranty on submersible pump motor is void unless proper extra quick trip overload protectors are
used on all motor phases. Claims for warranty repair of motors must include documentation that proper
overload protectors have been installed.

f) Temperature sensor circuit. Each motor is manufactured with temperature limit switches in the
winding-head (control leads 1 and 2). They are Bimetal type switches (similar to "Klixon"). They can
be connected directly into the motor control circuit, as long as this circuit does not exceed 220/240
volts, 2,5 amps.

Explosion-proof submersible motors have in addition to the temperature limit switch a temperature
regulator (control leads 1 and 3). This will disconnect 12 to 15° C before the temperature limit switches
will disconnect.

For variable frequency driver (Section 2.1) the motors must be equipped with triple-thermistor
according DIN 44082-S 150° C. For Ex-proof motors this is prescribed and may only be used with
thermistor control units.

As alternative (special order) thermistors can also be used for normal motors. All motors equipped with
thermistor have a label at the end of the cable with the following words:

          ATTENTION! Semiconductor switch! More than 2.5 Volt destroies the motor winding!

Warranty is void if these leads are not connected to immediately de-energize the motor when their
circuit is opened due to internal motor malfunction or temporary overheating.

05.12.05
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g) Connections of the motor

WARNING:
Note that the temperature sensors will only de-energize the motor when gradually overheated due to
electrical malfunction. These devices are not a protection for quick temperature rise due to overload
such as a locked rotor condition. They are not a sufficient substitute for the overload protectors
specified in (e) above.

2.4.1.3 RECOMMENDED ADDITIONAL CONTROLS

a) "Hand - Off - Automatic" switch.
b) Low voltage terminals for level switches.
c) Pump-on and pump-failure lamps.
d) Hours run meter: Important to schedule service.
e) Change-over switch for multiple-pump stations.
f) Alarm-system for high sump-level: Preferably on a separate power supply, to ensure continued

protection in the event of a main power supply failure.
g) Moisture probe
h) Float switch
i) Bearing temperature probe

K1,K2 = temperature
limit switch

R1,R2 = temperature regulator

05.12.05

Standard execution
The control leads 1 and 2 can be connected in such
a way that the pump can automatically re-start after
the motor cools down and the circuit is re-closed. A
motor overheated due to emergence from its cooling
water can resume operation as soon as he is
submerged.

EEx-proof execution
The control leads 1 and 3 (temperature
regulator) can be connected in such a way that
the motor can automatically re-start after the
motor cools down and the circuit is re-closed. A
motor overheated due to emergence from its
cooling water can resume operation as soon as
he is submerged.

The control leads 1 and 2 (temperature limit
switch) have to be connected in such a way that
the motor cannot automatically restart. The
reason for the failure of the temperature controller
circuit to disconnect first must be determined
and corrected before the motor is put back into
service.
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2.4.2 CONNECTION TABULATION

Each cable set provides three or six power leads per speed, one earth lead and additional leads for
temperature protection and seal failure circuits.

To connect the motor to the power supply it is not necessary to open it. This should be avoided
in order to retain the original factory-hermetic seal.

If the sealing of the motor cover is disturbed, tightness tests must be performed as per Section 2.7.

Power leads of the motor are marked according to the following table:

10f

number markings on cable
number of con-   speed (b) winding end, according DIN

MOTOR-TYPE of speeds ductors (a) connection (c) VDE 0530 norms

up to 4 kW, direct start 1 3+C+E Y U1 V1 W1

over 4 kW 1 6+C+E Δ U1 V1 W1
star/delta start W2 U2 V2

two speed by Dahlander 2 6+C+E N Y 1U 1V 1W
system Y/YY, direct start H YY 2U 2V 2W

pole change, each speed 2 6+C+E N Y 1U1 1V1 1W1
direct start H Y 2U1 2V1 2W1

pole change, N Y  1) 1U1 1V1 1W1
low speed: direct start, 2 9+C+E
high speed: star/delta start H Δ 2U1 2V1 2W1

2U2 2V2 2W2

pole change, N Δ 1U1 1V1 1W1
low and high speed with 1U2 1V2 1W2
star/delta start 2 12+C+E 2U1 2V1 2W1

H Δ 2U2 2V2 2W2

a) E = earth (yellow-green)
C = control leads

for EEx (explosion proof) motors, for normal motors: *
with two-level temperature temperature protection circuit 1 to 2
protection circuits: * seal failure circuit (optional) E to 4
lowest, temperature regulator 1 to 3
highest, temperature limit switch 1 to 2
seal failure circuit (optional) see note

NOTE:
On EEx, seal failure circuit will always be in a separate cable originating near bottom of motor.
* If in doubt whether motor is normal or Ex-proof refer to Section 2.1.1.

b) N = low speed H = high speed

c) Y/YY = direct start (Dahlander) Δ = start possible by star/delta
1) = the starting current at this speed is lower than the starting current at high speed by star/delta.

05.12.05
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2.4.3 LEVEL SWITCHES
- Remark: Observe the relevant instructions for level controls in explosion proof installations.
- It is recommended to use an intrinsically safe circuit for the level controls, for explosion-proof

installations.
- For the on and off levels, use control systems that are appropriate for the pumped liquid.
- Use a floating-ball type switch for the high-level alarm, even when there is another type used for the pump

control (this has proven to be the most fail-safe type).
- The floating ball for the alarm should be placed at a reasonable distance above the highest pump start

level to avoid false alarms.

2.4.4 LEVEL CONTROL

"ON" and "OFF" levels must be set in such a way as to provide sufficient sump capacity between "ON" and
"OFF" so that the pump cannot be switched on more than 10 times per hour. Higher starting frequency may
damage the motor control devices in the panel and will cause excessive power consumption. The following
formula will calculate the required minimum sump capacity:

V = 0.9 x Qp V = sump capacity or volume, between on and off levels (in cubic meters)
     Z Qp = pump flow for one pump (in litres per second)

Z = number of starts per hour (Z = 10, maximum)

2.4.5 REQUIRED SUBMERGENCE

Hidrostal submersible motors are rated to operate continuously at maximum output kW, when fully
submerged in liquid of 40° C or less. If pump design require the motor to operate without full submergence
for long periods of time, use a Hidrostal "IMMERSIBLE" motor, with self-contained cooling. However, with
a Hidrostal "SUBMERSIBLE" motor, it is permissible to place the shut off level below the top of the motor,
to reduce sump depth and associated construction costs, if the following points are considered:

1) The exact time that a submersible pump will run without being submerged in cooling liquid, before the
temperature control circuit trips out, is very difficult to predict (factors: ambient air and liquid
temperature, hydraulically load of the motor, operating point on the pump-curve). The following times
are maximum run times for a fully-loaded motor previously running fully submerged in 15° C liquid,
and suddenly running in 40° C air:

Motor size B,Y,002,003: 5 minutes dry run time
Motor size Z,X,004,006,007: 7 minutes dry run time
Motor size 4/W,5/V,6/U,7/T,014,020,030,090,130: 9 minutes dry run time

The sump should be designed to ensure the pumps will not run dry longer than above, under normal
conditions.

2) If the motor does run in air for a longer time (for example where sump inflow exactly matches pump
discharge), he will be shut-off by its temperature control circuit with no harm to the motor. Ensure that
there is sufficient sump volume to contain the incoming liquid during the time that the motor takes to
cool down enough to re-start.  Approximate cooling down times for various size motors are as follows
(maximum liquid temperature of 15° C):

Motor size B,Y,002,003: 3 minutes to re-start
Motor size Z,X,004,006,007: 4 minutes to re-start
Motor size 4/W,014,020: 5 minutes to re-start
Motor size 5/V,030: 8 minutes to re-start
Motor size 6/U,090,130: 11 minutes to re-start
Motor size 7/T: 15 minutes to re-start

Care should be taken to avoid the production of vorticies and entrainment of air.
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2.5 MAINTENANCE

2.5.1 OPERATING TROUBLES

Instructions for pumps in potentially explosive atmosphere must be observed.

Ensure, that no work is carried out in a potentially explosive atmosphere.

12e

POSSIBLE REASONS

1. Pump not sufficient submerged, not vented X
2. RPM too low X X
3. RPM too high X X
4. Air entrance into suction line X X X X
5. Discharge line clogged / Valve closed X X X
6. Air or gas in pumped liquid X X X X X
7. TDH too high (higher than calculated) X X X
8. Suction head too high X X
9. Insufficient suction head on hot liquids X X
10. Insufficient submergence of suction X X X X X
11. Sludge concentration higher than assumed X X X
12. Specific weight of medium higher than assumed X
13. Impeller or suction line clogged X X X
14. Wrong direction of rotation X X X
15. Impeller clearances too high X X
16. Damaged impeller X X X
17. Thermal overloads tripped; control switch off X
18. Motor damage X X X
19. Low voltage X X X X
20. Attachments loose X
21. Bearings worn out X
22. Impeller out of balance X
23. On-level switch not overflowed, or damaged X
24. Impeller too small X
25. Impeller dragging against suction cover X X
26. Thick sludge and tight impeller clearance X
27. Air or gas on impeller backside X X
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2.6 MAINTENANCE AND SERVICE

2.6.1 GENERAL

Pay attention to the relevant instructions.

Before doing any work on the pump unit, switch off main isolator switch and remove fuses from panel.

The following checks (Section 2.6.3) can be done in the field. When a repair is indicated, send the pump
unit to the nearest authorized Hidrostal service station.

WARNING:
When disconnecting the power cable at the control panel, take care that the cable ends CANNOT come
in contact with water. Replace the plastic cable-end shipped with the pump (if this is no longer available,
wrap the cable ends inside a plastic bag, and seal with tape) for water-tightness during handling and
shipping.

2.6.2 COOLING TYPES

HIDROSTAL submersible motors must be operated
submerged in the liquid for continuous duty (cooling
type: second digit of motor code).

SUBMERSIBLE COOLING - Code "N"

This type transfers motor heat directly through the
stator housing to the surrounding ambient liquid.

KEY FOR SYMBOLS ON FIG. 7:

MOT = Motor room opening
OIL = Oil drain opening
F = Flushing connection

(see Section 2.2.3)

2.6.3 FIELD TESTS

2.6.3.1 VISUAL CHECKS AFTER PULLING PUMP UNIT FROM SUMP

- Check pump and motor for possible mechanical damage. Pay attention to the cable.
- If pump volume or pressure are not acceptable, check impeller clearance (see manual for hydraulic).
- Check overload relay, fuses and time relays (if any) for correct setting.
- Check correct function of level control.
- Check insulation resistance of motor windings and cables with a high-voltage ohm-meter ("megger").

This initial test should be made from the point where the cables attach to the motor starter. Check from
each winding lead to the other two winding leads and to the ground lead.

13e

Opening "MOT"

Opening "F"

Fig. 7

Opening "OIL"
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WARNING:
Do NOT "Megger test" control leads when thermistors are fitted: Voltages over 2,5 V will cause thermistors
to fail, and may destroy the winding.

Any reading less than 1.0 Megaohm could indicate failure of cable or winding insulation. If failure is
indicated, remove pump with cable and proceed to Section 2.7 for further tests.

2.6.3.2 MOTOR HOUSING TEST

This test consists of a check on the condition of the motor side mechanical seal and/or motor housing "O"-
rings.

Stand pump vertically on its suction flange. Remove screw plug "MOT" (Fig. 7) with copper washer (536)
so that any liquid can run out. Do the following repairs according to what comes out of the motor housings:

WATER
MIXTURE WATER/OIL
OIL = Change motor side mechanical seal (Pos. 516)
NO LIQUID (DRY) = Stator housing is OK. No defect.

WARNING:
This screw plug must be completely watertight. Sealing surfaces must be clean and smooth before
assembly. Heat new copper ring to dull red and immediately quench in water to soften copper ring for best
seal. All copper rings supplied by Hidrostal are softened.

2.6.3.3 OIL CHECKING ON SUBMERSIBLE MOTORS

This is a check on the condition of the pump side mechanical seal. For pump units supplied with a moisture
probe, total failure of the pump side seal will be indicated by activation of the resistance relay. However,
even without this circuit, a slow failure can be detected earlier by the following oil check.

Oil checking must be done after the first 1'000 hours of operation and once a year thereafter.

Immediately before checking, run the pump for a few minutes to distribute any impurities throughout the
oil. Raise the pump out of the sump and clean it with a water hose.

14e

INSULATION CHART

CONDITION OF MOTOR AND CABLES OHM VALUE MEGAOHM VALUE

A new motor. 2'000'000 (or more) 2

A used motor which can be re-installed in the well. 1'000'000 (or more) 1

MOTOR IN PIT. Ohm readings are for cable plus motor.       500'000  -  1'000'000 0.5 -  1.0
A motor in the pit in reasonable good condition.

A motor which may have been damaged by lightning or with damaged
leads. Do not pull the pump for  this reason. 20'000  -    500'000 0.02 -  0.5

A motor which has wet or damaged cable or windings. The pump should be
pulled soon and repairs made to the cable or the motor dried and replaced. 10'000  -     20'000 0.01 -  0.02
The motor will not fail for this reason, but it will probably not operate for long.

A motor which has failed or with completely destroyed cable insulation.
The pump must be pulled and repaired or the motor replaced.
- The motor will probably not operate for long. Less than 10'000 0 -  0.01
- The motor will not run in this condition. 0 0

General overhaul with change of bearings and seals}
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Oil level check

Stand pump with shaft vertical, and remove screw plug marked "OIL". Coolant level must be at the level
of opening "OIL".

If coolant is far below this level, the pump side mechanical seal
may have leaked and may require replacement (Section
2.9.1). If oil level is only a small amount below this level,
proceed with following test. Top-up with new oil and re-check
in 200-500 hours (Fig. 8).

Oil quality check

Lay pump down horizontally with opening "OIL" (536) upwards.
Remove screw plug "OIL". Insert a tube or rubber hose, place
a finger over top of tube and remove it with a small sample.
Repeat until a sufficient quantity has been collected for
observation. Evaluation will  show one of three conditions:

a) If oil is clear there are no problems with the pump side
seal. Fill oil back in again with pump vertical to the level
of opening "OIL" and close with screw plug and a new
softened copper seal ring.

b) If there is just a little water in the oil but the oil is clear,
repair of the pump is not necessary. Remove oil and
separate water from oil (Section 2.6.3.4).

Pour back the clean oil into the mechanical seal housing
and close opening "OIL" with screw plug and softened copper seal ring (536). However, check oil
quality again after 500 hours of operation.

With a new mechanical seal (515) it is possible that during the run-in period a small amount of water
could enter into the oil chamber. Thus, if at the first check after start-up a small quantity of water is
detected, it can be neglected.

Oil with a small amount of water will be milky in appearance, but will still be of very low viscosity, that
is, it will still run much more freely than motor oil, almost as thin as kerosene.

c) If too much water has entered the oil, the viscosity will be much higher, then oil will be as thick as motor
oil or even thicker. In this case, or when sludge or sewage smell are detected in the oil, the pump side
mechanical seal (515) must be repaired or replaced.

Replace oil with new oil only if strongly contaminated, otherwise separate water from oil and re-use oil.
Required oil must be extremely low viscosity. Factory uses the following oil:

Specific gravity at 20° C 0,812 g/ml
Viscosity at 40° C 3,5 mm2/s (cst)
Solidification point -38,0 ° C
Flash point 132,0 ° C
Burning point 142,0 ° C
Evaporation energy 251,0 kJ/kg
Solubility in water               none

Other recommended oils:
Shell Morlina 5 or others with equal specification. The specified low viscosity is very important for proper
cooling.

If another oil is used the consistency with the used elastomers must be checked.

full
replenish oil,
check seal

checked vertically

Fig. 8

Opening "OIL"
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2.6.3.4 OIL CHANGE

Remove screw plug "OIL" (536) and drain oil chamber casing (504) completely, by turning the pump around
slowly until opening "OIL" is upside down (Fig. 9). On larger motor sizes there may be another screw plug
directly below the opening "OIL" on the back cover (507). Removing this plug will help remove the last bit of
oil.

When the oil chamber casing is completly empty stand pump vertically on suction flange and refill with
separated oil or new oil. The correct level is reached when the oil is at the bottom of opening "OIL".

Re-install screw plug "OIL" with softened copper seal ring.

2.6.4 GREASING INSTRUCTIONS

Hidrostal motors use bearings which are grease lubricated. For re-lubrication, grease is handpacked into the
bearings when the motor is disassembled during a major overhaul. Sufficient grease is provided initially and
at each overhaul to allow for the number of operating hours between overhauls ("Overhaul Chart", Section
2.8). The overhaul should be done by an authorized Hidrostal service center.

CAUTION:
The overhaul of Ex-proof-motors must be done in the factory or in an authorized Hidrostal service
center, otherwise the Ex-certification will be invalidated.

No other lubrication service is required between overhauls for these motors.

For regreasing we recommend:

STABURAGS NBU 8 EP by Kluber-Lubrication.

This grease is of a mineral oil base containing a barium complex as thickener.

Typical characteristics:

Colour beige
Apparent dynamic visco. (approx.) 6000 mPas
Operating temperature range -30..150 ° C
Max. temperature (short time) 170 ° C
Consistency class (NLGI) 2
Penetration DIN ISO 2137 (0.1 mm) 280
Dropping point DIN ISO 2176 > 220 ° C
Corrosion protection DIN 51802 0
RPM-parameter (n x d m) 5 x 105

plug "OIL (536)

Fig. 9
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2.7 MOTOR CABLES

Whenever opening motor housing, it is imperative that all O-rings have to be replaced with new items
supplied from HIDROSTAL. O-rings glued-up from bulk stock are totally unsatisfactory for this critical
application; the glued joint will inevitably leak water into the motor after a short time.

If tests conducted through the cables in the field (Section 2.6.3.1) showed insufficient insulation resistance,
and if humidity relay has not tripped (continuity exists between lead 1 and 2), it can be assumed that the
insulation failure is in the cable rather than in the stator. Remove fasteners (509) and carefully lift off cable
cover.

Cut the leads between cable and winding and now make a separate "megger" test on cable and winding.
If windings are at fault, send the entire motor to the nearest authorized Hidrostal service station. If cable
is at fault, a new cable set can be installed.

2.7.1 RE-CONNECTION OF CABLE

Place O-ring (525) into position around the seal face on cover (500). Cables should be re-connected to
the winding leads, using new insulated splices. Take care that this insulation is rated for 110° C.

2.7.2 TEST FOR LEAKS

Before putting the pump back into operation after opening of the motor (as when changing cables), a test
for leaks should be carried out as follows:

Connect source of dry air (from air compressor or bicycle hand pump) to opening left by removal of screw
plug "MOT" (Fig. 7). Air pressure should be a maximum of 0.5 bar (7 psi). Motor should then be totally
submerged in a test tank.

WARNING:
Do not immerse loose end of cables.

If any continuously escaping bubbles are detected, motor cover is not water-tight. The preceding procedure
for cable installation should be repeated to eliminate leaks.
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2.8 OVERHAUL CHART

WARNING:
The overhaul of Ex-motors must be done in factory or in a authorized Hidrostal service center, otherwise
the Ex-certification will be invalidated.

18i21.04.10

Motor motor- pump- seal hours Motor motor- pump- seal hours
type side side oil between type side side oil between

seal seal lit. regreasing seal seal lit. regreasing
BNBA2 25 mm 20 mm 1.0 20'000 HN6S4 / HN6SU 95 mm 3" 26.0 20'000
BNZK2 25 mm 20 mm 1.0 20'000 HNUC4 / HNUT4 95 mm 3" 24.0 20'000
BNZR2 25 mm 20 mm 1.0 20'000 IN6S4 95 mm 3" 45.0 20'000
BNZY2 25 mm 20 mm 1.0 30'000 INUT4 95 mm 3" 43.0 20'000
CNBA2 25 mm 20 mm 1.0 30'000 IN7T4 100 mm 100 mm 47.0 18'000
CNZR2 25 mm 20 mm 1.1 20'000 INTT4 / INTZ4 100 mm 100 mm 47.0 18'000
CNZY2 25 mm 20 mm 1.1 20'000
CNYS2 1 1/2" 1 1/8" 1.5 20'000 DNYK6 / DNYS6 1 1/2" 1 1/8" 1.2 35'000
CNYT2 1 1/2" 1 1/8" 1.5 30'000 ENYS6 / ENYT6 1 1/2" 1 1/8" 1.2 35'000
DNYS2 1 1/2" 1 1/8" 1.2 20'000 ENXA6 / ENXR7 1 1/2" 1 1/2" 3.8 50'000
DNYT2 1 1/2" 1 1/8" 1.2 20'000 FNXT6 / FNXT7 2" 2" 6.0 50'000
DNXA2 1 1/2" 1 1/8" 3.6 25'000 FNXZ6 / FNXZ7 2" 2" 6.0 50'000
DNXB2 1 1/2" 1 1/8" 3.6 25'000 FN4A6 2" 2" 9.0 50'000
DNXK2 / DNXL2 1 1/2" 1 1/8" 3.6 25'000 FNWA6 / FNWB6 2 1/2" 2" 12.0 50'000
DNXT2 2" 1 1/2" 4.0 25'000 HN4B6 / HN4S6 2 1/2" 2" 14.0 50'000
DNXQ2 / DNXQ3 2" 1 1/2" 4.0 25'000 HNWB6 / HNWS6 2 1/2" 2" 14.0 50'000
DNXZ2 2" 1 1/2" 4.0 25'000 HN5B6 3" 3" 22.0 45'000
DNXW2 2" 1 1/2" 4.0 25'000 HNVB6 3" 3" 19.0 45'000
DNWS2 2 1/2" 1 1/2" 9.0 25'000 HN5S6 / HN5SV 3" 3" 22.0 45'000
ENWS2 2 1/2" 2" 9.0 25'000 HNVS6 / HNVSV 3" 3" 19.0 45'000
EN5S2 3" 2" 18.0 20'000 IN5S6 3" 3" 35.0 45'000
ENVT2 3" 2" 13.0 20'000 INVS6 3" 3" 22.0 45'000

INNT6 3" 3" 25.0 35'000
BNBA4 25 mm 20 mm 1.0 30'000 IN6S6 / INUC6 95 mm 3" 45.0 35'000
BNZK4 / BNZR4 25 mm 20 mm 1.0 30'000 INUT6 95 mm 3" 43.0 35'000
CNBA4 25 mm 20 mm 1.0 30'000 LN7C6 / LN7T6 100 mm 100 mm 47.0 35'000
CNZK4 / CNZR4 25 mm 20 mm 1.1 30'000 LN7Z6 100 mm 100 mm 49.0 35'000
CNZY4 25 mm 20 mm 1.1 30'000 LNTT6 / LNTZ6 100 mm 100 mm 49.0 35'000
DNBA4 25 mm 20 mm 0.9 30'000 LNTZV 100 mm 100 mm 49.0 35'000
DNYK4 1 1/2" 1 1/8" 1.2 30'000
DNYS4 1 1/2" 1 1/8" 1.2 30'000 DNYK8 / DNYT8 1 1/2" 1 1/8" 1.2 35'000
DNYT4 1 1/2" 1 1/8" 1.2 35'000 ENYS8 / ENYT8 1 1/2" 1 1/8" 1.2 35'000
DNXA4 1 1/2" 1 1/8" 3.7 35'000 FNXTW 2" 2" 6.0 50'000
ENYT4 1 1/2" 1 1/8" 1.2 35'000 FNXT8 / FNXZ8 2" 2" 6.0 50'000
ENXA4 / ENXB4 1 1/2" 1 1/2" 3.8 45'000 FNXZ9 2" 2" 6.0 50'000
ENXK4 / ENXO4 1 1/2" 1 1/2" 3.8 45'000 HN4B8 / HN4S8 2 1/2" 2" 14.0 50'000
ENXR4 / ENXR5 1 1/2" 1 1/2" 3.8 45'000 HNWB8/HNWS8 2 1/2" 3" 14.0 50'000
ENXW4 2" 1 1/2" 4.7 45'000 HN5B8 3" 3" 22.0 45'000
ENXY4 / ENXY5 1 1/2" 1 1/2" 3.8 40'000 HNVB8 3" 3" 19.0 45'000
ENXZ4 2" 2" 4.7 40'000 IN5B8 / IN5S8 3" 3" 35.0 45'000
ENWB4 2 1/2" 2" 10.0 40'000 INVB8 / INVS8 3" 3" 22.0 45'000
FNXT4 2" 2" 6.0 40'000 INNTW / INNT8 3" 3" 25.0 40'000
FNXW4 / FNXZ4 2" 2" 6.0 40'000 IN6S8 95 mm 3" 45.0 30'000
FN4B4 / FN4C4 2 1/2" 2" 12.0 40'000 INUC8 95 mm 3" 43.0 30'000
FN4S4 / FN4T4 2 1/2" 2" 12.0 40'000 LN6S8 95 mm 3" 45.0 30'000
FNWB4 / FNWS4 2 1/2" 2" 12.0 40'000 LNUCW / LNUC8 95 mm 3" 43.0 30'000
FNWT4 2 1/2" 2" 12.0 40'000 LNUCA 95 mm 3" 43.0 30'000
FN5B4 3" 2" 20.0 35'000 LN7C8 / LN7T8 100 mm 100 mm 49.0 30'000
FNVB4 3" 2" 17.0 35'000 LNTT8 / LNTZ8 100 mm 100 mm 49.0 30'000
FN5V4 3" 3" 20.0 30'000
HN5C4 / HN5T4 3" 3" 22.0 35'000 ENXRA 1 1/2" 1 1/2" 3.8 50'000
HNVC4 / HNVT4 3" 3" 19.0 35'000 HNXTA / HNXZA 2" 2" 8.0 50'000
HNNT4 3" 3" 19.0 35'000 INVBA / INVSA 3" 3" 22.0 50'000
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Motor motor- pump- seal hours Motor motor- pump- seal hours
type side side oil between type side side oil between

seal seal lit. regreasing seal seal lit. regreasing
DN002X2 25 mm 20 mm 0.25 25'000
DN002X4 25 mm 20 mm 0.25 45'000

DN003X2 25 mm 20 mm 0.25 25'000
DN003X4 25 mm 20 mm 0.25 45'000

DN004X2 1 1/8" 1 1/8" 0.2 25'000
DN004X4 1 1/8" 1 1/8" 0.2 45'000

DN007X2 1 1/8" 1 1/8" 2.0 25'000
DN007X4 1 1/8" 1 1/8" 2.0 25'000

EN011X4 1 1/2" 1 1/2" 3.6 45'000

EN014X2 1 1/2" 1 1/8" 4.0 25'000
EN014x4 1 1/2" 1 1/2" 4.0 45'000

EN020X2 2" 1 1/2" 4.0 25'000
FN020X4 2" 1 1/2" 6.5 45'000
FN020X6 2" 1 1/2" 45'000
HN020X6 2" 2" 45'000

EN030X2 2" 1 1/2" 6.5 25'000
FN030X4 2" 2" 11.0 45'000
HN030X6 2" 2" 13.0 45'000
HN030X8 2" 2" 12.0 45'000

FN050X4 3" 3" 16.0 35'000

HN090X4 3" 3" 21.0 35'000
HN090X6 3" 3" 21.0 45'000
HN090L6 3" 3" 21.0 45'000
IN090X8 3" 3" 45'000

IN130X6 3" 3" 24.0 45'000
IN130X8 3" 3" 24.0 45'000
LN130XA 3" 3" 45'000
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Fig. 10

Fig. 11

20h

2.9 ASSEMBLY / DISASSEMBLY

2.9.1 REPLACEMENT OF MECHANICAL SEAL

2.9.1.1 REMOVAL OF PUMP SIDE MECHANICAL SEAL (515)

a) Exposed-spring seal  - type "C"
(Fig. 10)

Remove snap ring (Seeger, 546), then remove spring. Make sure
that the shaft is free of burrs and has no sharp edges so that the
rubber parts of the seal cannot be damaged as they are removed.
Oil the shaft for ease of disassembly. Now the seal rotating parts
can be pulled off the shaft by hand.

b) Rubber-bellows seal, internal spring  - type "M"
(Fig. 11)

Remove retaining ring "A" from the rubber bellows of the seal by
gently prying with two screwdrivers on opposite sides, between the
rubber bellows and the retaining ring (Fig. 12).

WARNING:
Use only dull-edged screwdrivers since sharp edges could cut the
rubber bellows. Do not twist screwdriver, as this can puncture
rubber bellows.

Rather, lay some convenient object onto back cover or seal plate,
to act as a fulcrum for each screwdriver, and pry ring directly up
away from rubber bellows (Fig. 12).

Make sure that the shaft is free of burrs and has no sharp edges so that the rubber parts of the seal cannot
be damaged as they are removed. Oil shaft and bellows for ease of disassembly. Gently insert a screwdriver
between the shaft and the rubber bellows.

By lifting and turning the screwdriver around the shaft, the lip of the rubber bellows can be lifted out of the
shaft groove. Once the bellows is free of the groove, the entire rotating part of the seal with bellows can
be pulled off the shaft.  If necessary,  use two screwdrivers deep into the seal to pry the seal face loose
(Fig. 13).

Fig. 12
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Fig. 13

21d

c) Rubber-bellows seal, external spring -  type "G" (Fig. 14)

Remove snap ring (546), if existing. Pull out the removable part (A) by hand.

d) Stainless-steel-shroud seal - type "X"
(Fig. 15)

Remove all three small setscrews from outer body
of rotating part. Remove snap ring (546). Oil the
shaft for ease of disassembly. Now the seal rotating
part can be pulled off the shaft by hand.

546

Fig. 15

Fig. 14
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e) Stationary seat (all types)
(Fig. 16 and 17)

Remove static part of the mechanical seal as follows:

Unfasten nuts (534) and carefully remove back cover or mechanical seal plate (507) from oil chamber
casing. Make sure that the static part of the seal (515) does not hit the shaft so that the ring can't be
damaged.

Now the static part of the seal can be carefully pushed out of the chamber from the back side.

Some HIDROSTAL seals can be repolished or repaired (Consult nearest service center). When sending
a seal for inspection or repair, it is important to thoroughly protect the seal faces to prevent damage during
transportation.

2.9.1.2 MAINTENANCE OF MOTOR SIDE MECHANICAL SEAL (516)

It is IMPORTANT to note that removal of this seal should not be attempted in the field. If leakage of this
seal has been detected from the motor housing test as described in Section 2.6.3.2, the entire motor should
be sent to the nearest authorized HIDROSTAL service center for a complete inspection.

2.9.1.3 ASSEMBLY OF BACK COVER

Cleanliness is of utmost importance for this assembly work! All parts must be washed in solvent before
assembly. All machined mating surfaces must be clean and free from burrs. All grooves and seatings for
"O"-rings and other static seals must be inspected for nicks or scratches. All threads must be clean
especially those in holes for studs. All "O"-rings MUST be replaced with new ones and they should
be lubricated with light oil prior to assembly.

ATTENTION:
Never use "O"-rings glued from "O"-ring stock. Our experience is that this glue joint will inevitably leak.

Place a new "O"-ring (527) on the oil chamber casing (504). Carefully assemble back cover or mechanical
seal plate (507) to the oil chamber casing and fasten with fastening set (534).

22h
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2.9.1.4 ASSEMBLY OF PUMP SIDE MECHANICAL SEAL

a) Stationary seat (all types)

Lubricate the rubber circumference of the static mechanical seal part and carefully press all the way into
its seat in the back cover or mechanical seal plate (507). The ring must fit tightly in place. Protect the seal
face during this operation. Examine gap between shaft and inner diameter of seal face; when face is
correctly installed, gap will be uniform all the way around.

ATTENTION:
The seal face is very brittle, and can easily snap unless pressure is uniform during installation. We suggest
pushing in with special tool (Fig. 18).

Make sure that the shaft is free of burrs and has no sharp edges, so that the rubber part or the mechanical
seal cannot be damaged. File groove edges if necessary.

b) Exposed-spring seal - type "C"

Remove spring and spring retaining ring of mechanical seal. Seal surfaces must be absolutely clean!
Place a few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate inner bore
of rubber part of the seal with oil and put a small amount of oil onto shaft. Install rotating face (with its rubber
part) over shaft, and press gently down length of exposed shaft until carbon face touches stationary face.
It may help to use a small wood "pusher" or a plastic pipe mandrel only slightly larger than shaft diameter,
to push directly on the rubber part of the seal (Fig. 18). Be sure rubber part sits uniformly on shaft, and has NOT
rolled out from under the metal part of the seal. Put on seal spring, and spring retaining ring.

Install snap ring (Seeger, 546) and turn shaft by hand to check for free running.

Seal φ R φ S φ T φ U φ V W X Bolt size
size     "Q"  "K" "Q" "K"

20 32 +/-1 21 +1/-0 38 +/-1 12  - 40 60 5 M10 -
1 1/8" 40 +/-1 29 +1/-0 45 +/-1 14 12 50 65 5 M12 M10
1 1/2" 50 +/-1 39 +1/-0 55 +/-1 18 14 60 75 5 M16 M12
2" 65 +/-1 51 +1/-0 70 +/-1 22 18 80 95 5 M20 M16
2 1/2" 80 +/-1 64 +1/-0 85 +/-1 29  - 90 150 5 M27 -
3" 92 +/-1 77 +1/-0     100+/-1 28 29 110 170 5 M33 M27
100 110+/-1 102+1/-0 120+/-1 44 38 130 350 5 M42 M36

Material: PVC (or steel) - pipe

Dimensions in mmFig. 18

05.12.05

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1060 of 1659



Dat: No: File: Q_TAU_E94-BA 5079E/12.07.00

INSTRUCTION MANUAL
SUBMERSIBLE PUMPS

24f

c) Rubber-bellows seal, external spring - type "G"

Wet the rotating part of the mechanical seal with soapy water. Push the whole assembly by hand over the shaft
as far as possible. On size 20 mm (Fig. 19) final assembly by installing of impeller. On other sizes (Fig. 20)
secure with snap ring (546).

d) Rubber-bellows seal, internal spring - type "M"

Lubricate the rotating part of the mechanical seal, position the retaining ring "A" on the rubber bellows (Fig.
21). Push the whole assembly by hand over the shaft as far as possible. Mount the special tool over the shaft
tip (Fig. 22), and compress the mechanical seal until the lip of the rubber bellows is engaged in the shaft groove.
Remove special tool. Turn the shaft by hand and watch that the retaining ring turns perfectly in line with the
rubber bellows and that it is not cocked. Then try to pull the rubber bellows off shaft by hand to make sure that
the lip has reliably engaged in the shaft groove.

Fig. 21 Fig. 22

Fig. 19 Fig. 20
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e) Stainless-steel-shroud seal - type "X"

Lubricate inner rubber O-rings of seal and put a
small amount of oil onto shaft. Install entire seal
over shaft, and press gently down shaft until rotating
face touches stationary face. Now install snapring
over shaft, and push until it snaps into its groove. If
necessary use the special tool (Fig. 18). Then re-
install the three small setscrews into the seal rotating
part, and tighten firmly.

2.9.1.5 LEAKAGE TEST FOR PUMP SIDE MECHANICAL SEAL
(All Types)

Remove screw plug "OIL" (536) and drain the oil from the motor. Connect dry compressed air source such
as bicycle tyre pump to the opening. Use a pressure reducing valve and relief valve set to 0.5 bar (7 psi).

WARNING:
- Make sure that the pressure never exceeds 1 bar. This could displace the seal.
- Immerse the motor into a test tank full of water and watch for continuously escaping bubbles. This would

indicate leakage past the seal or associated "O"-ring.
- Do not immerse end of cable!
- Correct failure if leakage has been found. After finishing tightness test remove pressure connection hose

and fill with oil according to Section 2.6.3.4.

546

Fig. 23
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0. GENERAL DIRECTIONS

0.1 GENERAL SAFETY DIRECTIONS

0.1.1 SAFETY AND WARNING DIRECTIONS

The following symbols and names will be used in this manual as safety and warning directions:

WARNING TO A PLACE OF DANGER!
If the handling instructions, with this symbol, are not strictly adhered to then serious injuries or
even fatal accidents could occur.

Warning symbols must be strictly observed.

ATTENTION!
If the handling instructions, with this symbol, are not strictly adhered to then serious damage to
the machine and/or other equipment could occur.

Directions marked with "Attention" must be strictly observed.

DIRECTION!
Work will be more effective if these instructions are followed. Directions make the work easier.

EXPLOSION PROOF DIRECTIONS IN RELATION TO THE PRODUCT

WARNING TO EXPLOSIVE ATMOSPHERE

WARNING TO DANGEROUS ELECTRICAL VOLTAGE

ISOLATE BEFORE STARTING TO WORK

LEGAL DIRECTIONS
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1.0 PUMP CODE EXPLANATION

The pump-code is a combination of joined-together in series construction groups. The "plus sign" is the
separation between these groups, and the "dash" is the separation between general and specific
description of each construction group.

PUMP CODE

CONSTRUCTION GROUPS

Group 1 Group 2 Group 3

EXAMPLES: F10K-HD1R + FE4S4-MNGK + N3B4-10
D04Q-L010E + DNXT2-MXEQ + X2B1-15
F10D-L01 + FE3Z7-CNEK + N2E1-10

A2QR2-CC3 + A01-10
F150-S03R + FFM1O-XM.Q
H06F-M01 + H2S10-L
E05K-M01 + EDM1F-MM.K

Hydraulic Hidrostal-Motor Cable Set
or
Bearing Frame

1.1  DELIVERY

HIDROSTAL will not assume responsibility for damage to the pump that has been caused due to not
following instructions in this manual, nor for consequential damages of any kind.

1.1.1 RECEPTION OF PUMP UNIT

Inspect the shipment for shortages or damage. Report any discrepancies to the carrier, note them on the
shipping documents and sign them with date together with the carrier.

1.1.2 NAMEPLATE DATA

Each pump is equipped with a nameplate showing all technical data of the pump. It is essential to give the
complete data when enquiring about parts or service.

An explanation of the meaning of this code can be found under Section 1.0 “Pump Code Explanation”.

1.1.3 STORAGE

If the unit is not to be installed immediately, note:
- Store in a dry and clean place without extreme changes in temperature  (storage  room  temperature -

10° to +40°C (14° to 104°F).
- Rotate the shaft by turning the impeller once every two weeks to ensure positive coating on the lubri-

cated surfaces and to prevent sticking of surfaces due to rust or oxidation.
- Do not store in a location where the pump would be subject to vibrations, otherwise brinelling of the

bearings could occur.
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1.2 INSTALLATION

The pump should be placed as near to the liquid source as possible, and as low as possible, to provide the
maximum possible suction head, avoiding elbows and excessive pipe lengths wherever possible.

Provide adequate ventilation of pump room.

WARNING:
If the pump can be exposed to temperatures at or below the freezing point of the media, the pump should
be drained when not in use (formation of ice within the pump can cause cracking and other damage to the
construction.

1.2.1 MOUNTING

- General:
The pump can be mounted in a horizontal or vertical position.

- Fastenings:
When mounted horizontally pumps should be mounted using the feet provided on the volute or use
a bracket attached to the rear of the volute.

When mounted vertically the pump can be stood using a special suction elbow on its suction flange
or using a bracket bolted to the volute casing.

1.3 PIPING

The suction and discharge piping should be independently supported near the pump and be installed in
such a manner so as not to impose stresses and strains on the pump casing.

1.3.1 SUCTION PIPING

To obtain maximum available suction head, the suction line should be as direct and as short as possible,
avoiding elbows. If elbows must be used, a long radius type is preferred.  It is important to avoid any
sagging in a suction line in which air may accumulate and cause loss of prime.  For the same reason, it is
important to have the suction line airtight when suction lift exists.

The suction pipe must be such that no air pockets can form, and must slope upward to the pump intake.

1.3.2 SIZING OF SUCTION PIPEWORK

The losses of the suction side should be kept to a minimum, the pipework should never be less than the
suction diameter of the pump and preferably be one pipe size larger. When larger diameter pipework is
required the transition should be made close to the pump using flat-topped tapers (Fig. 1 + 3). Concentric
tapers should never be used, as air pockets could result (Fig. 2 + 4).
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Unusual suction conditions such as high liquid temperature, altitude above sea level and high specific
gravity or viscous liquids should be compensated for, by proper engineering of a sufficiently sized suction
pipe.

WARNING:
The pump should not operate on a suction lift when pumping liquids with entrained air or gas.  Non-return
valves should not be used in the suction line.  Gate valves should preferably be installed with the spindle
horizontal to prevent trapping air or gas.  Suction valves must be fully open during operation.

1.3.3 DISCHARGE PIPING

Use as few fittings as possible and when elevating to any height, go vertically upward from the pump, then
horizontal to the point of discharge.

When using non return valves in the discharge line it is  important the maximum permitted velocity speci-
fied by the manufacturer is not exceeded.  For single-flap valves operating on dirty liquids a typical maxi-
mum velocity is 3.5 m/second.

If these values are exceeded shock waves can result when the valve closes, which may cause the face of
mechanical seals to open and allow material to become trapped between the faces resulting in premature
seal failure and contamination/loss of the seal oil.

/5d

Fig. 3 Fig. 4

Fig. 2Fig. 1

air pocket

air pocket
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WARNING:
Does the pump work with closed or blocked up suction or discharge piping, there is a danger of over-
heating in the volute casing. It is possible to dry out the medium occluding gas bubbles. They could
cause damages on person or machine if they will be eliminated inexpert.

1.3.4 CONNECTION OF PIPING

This should only be undertaken after the grout (if used) has thorough set and holding down bolts have
been tightened.

The pipework should be connected to the pump flanges with gaskets in place and the bolts properly
tightened.  Make sure the pipe flanges are parallel and in line.

WARNING:
For all pumps in cast iron, great care must be used in connecting these flanges. Tighten evenly and
adjust to a snug fit. Under no circumstances should the casing be subjected to piping strains.  Such
strains could result in structural failure leading to operator injury.

1.4 SPECIAL APPLICATIONS

If the pump is used for production or further processing of food, please check the following points:

- Observe the relevant guidelines.

- Replace the coolant and sealing liquids mentionned in the manuals by a media, allowable with the
requested characteristics for food.
(e.g. vegetable oil)

- Pay attention to extremely cleanness.
(Evacuating and cleaning of pump and systems)

- After cleaning pay attention to the correct mounting of pump and systems.

1.5 USE IN POTENTIALLY EXPLOSIVE ATMOSPHERE

Pumps with Ex-proof are to be installed for handling non-combustible liquids.

Explosion proof class: II 2G EEx d llB T4    resp. II 2G EEx d [ib] llB T4

(for Hidrostal pumps with electrical motor)

or II2G C T4 (for Hidrostal pumps with bearing frame)

1.6 OPERATING INTERRUPTION

If the machine is not in operation for more than 14 days, the pump must be  drained completely. This is
to avoid seizure of the pump due to corrosion.

The machine must be turned every 14 days (by hand or by a switching pulse) to lubricate the mechanical
seal faces.
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3.0 TYPE CODE EXPLANATION

The type code is found on the first line of the pump name plate.

Example:
E05K-M010D

hydraulic code

HYDRAULIC CODE:

D  0  4  K - L  0 3 0 E
E  0  5  K  - M L 3 R S
F  1  0  K  - L  L 3 R

hydraulic size (C,D,E,F,H,I,L)

discharge flange size (in inches)

impeller type (K)

impeller size

material:

1 = standard pump: all castings of grey iron (GG20),
except impeller of nodular iron (GGG60).

2 = Advanced wear resistance:  liner  of  Hi-chrome,  other
parts  as 1.

3 = for improved wear resistance: casing and suction
casing same as 1, impeller of stainless steel, liner and
wear-ring of Hi-chrome.

4 = for improved wear and corrosion resistance: same as
3, except with Hi-chrome impeller.

5 = corrosion resistance: all wetted parts of stainless
steel.

R = "regulable" construction: impeller clearance adjustable
by three external screws (Absence of "R" in code
implies impeller clearance is adjustable by shims).

S = special execution

D = bigger or smaller cone size than standard (first digit of
code) D < E etc.
C = 20, D = 28, E = 38, F = 50 etc.

2a
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3.1 SERVICE CONNECTIONS

On Volute

These comprise of a gauge connection (424) on the discharge flange (see table).

When the pump is mounted horizontally with the discharge flange vertical, and drain plug (423) is pro-
vided at the lowest part of the volute casing.

When the pump is mounted horizontally with the discharge flange horizonal, additional drain plugs are
possible on position "D".

Pos 423 424 D mm
Type

C0CK - - -

C03K R 1/2" R 1/4” -

D0DK - - -

D03K/D04K R 1/2" R 1/4" 35

E05K/E08K R 1/2" R 1/2" 50

F04K/F06K R 1/2” R 1/2” 50

F10K R 1/2" R 1/2" 35

H05K/H08K R 1/2" R 1/2" 35

H12K R 1" R 1/2" 60

I06K/I10K R 1" R 1/2" 60

I16K R 1" R 1/2" 60

L12K/L20K R 1" R 1/2" 60

3.2 IMPELLER CLEARANCE ADJUSTMENT FOR WEAR

- The impeller gap should be checked and readjusted whenever a significant decrease in pump
performance is noticed, or at least once every year (until experience indicates how often this will be
required).

- Excessive clearance can cause a drop in performance.
- Less clearance than the minimum listed can overload the motor and/or cause vibration due to a too great

friction.
- When pumping thick sludges or high consistency material, it may be necessary to double the clearances

in Figure 3.
- Regulable pumps are adjusted by means of a movable liner (421); its position is regulated by three

external regulator nuts (422) found on the suction casing (416) or volute casing (400). These pumps
include the letter "R" in the pump code (Section 3.0).

- Other pumps have a one-piece suction cover (402), or in pumps D03K and D04K, a fixed liner (421).
These pumps are adjusted by changing the thickness of the shims (411) between the drive unit and the
volute casing (400).

D

Fig. 1
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3.2.1 IMPELLER CLEARANCE ADJUSTMENT FOR "REGULABLE" PUMPS

Loosen and back off hex nuts (413) on end of each regulator nut (422). Now slowly and evenly screw in each
large threaded regulator nut just until pump shaft cannot be turned (this will eliminate all clearance between
the impeller and the liner). Be sure to take the same number of turns on each threaded regulator nut; this
keeps the liner concentric to the impeller.

NOTE: If impeller tip is binding, see section 3.5.

Now back off the threaded regulator nut a bit. Holding each threaded regulator nut from turning, tighten the
three hex nuts (413) (this pulls liner (421) away from impeller (401) the required clearance, and also locks
the regulator nut in place).

With a feeler gauge, check the actual clearance between impeller and liner (reaching in through the suction
of the pump). If the clearance "C" is significantly different to the table (Fig. 3), it is possible that the wear
is excessive or not uniform: disassembly and inspection is recommended.

3.2.2 IMPELLER CLEARANCE ADJUSTMENT FOR "NON-REGULABLE" PUMPS

For final assembly: Place the hydraulic (already built together) with the suction flange on a flat and hard
underground. Lower the drive unit - impeller assembly into casing (400) by a suitable hoist.
For wear adjustment: Loosen all fasteners (419) between drive unit and volute casing. Remove shims.

General: To estimate correct shim (411) thickness, lower drive unit into casing just until impeller cannot
be turned. Measure gap between drive unit and volute casing at several places and take average. Now add
the distance "B" (Fig. 3) to the average gap measured; this will be approximate shim thickness required to
obtain correct clearance "C" (Fig. 3).

NOTE: If impeller tip is binding, see section 3.5.

If necessary, loosen fasteners (419) again, lift drive unit as much as required to place shims of calculated
thickness between drive unit and volute casing. Use washers of uniform thickness, or U-shaped
shimstock. These must be placed under each  fastener (419). Thin shims may be a single piece of steel
wire (diameter = calculated thickness) wrapped all the way around drive unit, under the studs (419); ends
can be bent outward around last studs (419), to avoid overlapping.

Tighten fasteners (419) again, and with a feeler gauge, check the actual clearance between impeller and
liner (reaching in through the suction of the pump). If the clearance "C" is significantly different to the table
(Fig. 3), it is possible that the wear is excessive or not uniform: disassembly and inspection is recommended.

4c
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Fig. 3

If this adjustment procedure does not restore original pump performance, examine wear on impeller or
suction cover/liner, and replace worn parts as necessary.

NOTE:
Clearance "C" should be checked along entire impeller edge, and again after rotating  impeller  1/4, 1/2 and
3/4 turns.

3.3 DISASSEMBLY OF HYDRAULIC PARTS

3.3.1 DISASSEMBLY FOR INSPECTION

Casing-suction cover assembly should be placed with the suction flange flat on the floor or workbench, and
the drive unit-impeller assembly removed or lowered into place from above by a suitable hoist.

Remove nuts (419) around the flange. Lift the rotating assembly including impeller from the pump casing.
Areas to be examined for wear will be the impeller surface (especially the edges) and the conical machined
surface in the liner or suction cover. Uniform wear on any of these surfaces can be compensated by re-
shimming or adjusting according to Section 3.2. However, excessive or uneven wear will require
replacement of the worn parts.

3.3.2 REMOVAL OF IMPELLER

Hold the impeller (401) from turning by hand, or by a strap wrench, or by locking pliers clamped to the
impeller. Inset a hexagonal key wrench into the impeller bolt (415) and with a hammer, tap the wrench
counterclockwise to loosen the bolt.

shim (411)

B
back cone clearance

studs (419)
511

C
impeller
clearanceimpeller tip

clearance
1 to 2 mm

06.06.07

Clearance
Pump
size "C" mm "B" mm

C 0.3 0.3 - 0.5

D 0.3 0.3 - 0.5

E 0.4 0.3 - 0.5

F 0.5 0.4 - 0.6

H 0.6 0.4 - 1.0

I 0.7 0.6 - 1.2

L 0.9 0.6 - 1.5

M 1.2 1.0 - 1.5

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1073 of 1659



INSTRUCTION  MANUAL
K-HYDRAULIC

File: K_HYD_EDat:      30.05.00 No: 94-BA 5074E/

3.3.3 REMOVAL OF IMPELLER FLANGE (if existing)

If existing, disengage tabs on locking washer (167) and remove impeller nut (166) with coupling end of
shaft secured from rotation. Remove impeller flange (165) by either levering with two screw drivers between
impeller flange and back cover (507) or seal plate (511) or tapping with a rubber mallet at 90° intervals. Or,
it may be required to use a gear puller. Remove Woodruff key (112).

3.3.4 REMOVAL OF LINER OR
SUCTION COVER

a) For D03K / D04K

These pumps have a non-adjustable liner
(421) held in a fixed position inside a one-
piece volute casing. It can be pressed out
of the casing after loosening of fastening
set (418) (Fig. 5).

FACTORY FITTED IMPELLER BOLTS

SIZE HEXAGON TORQUE
SW Nm

M8 6 17.5

M10 8 35.5

M12 10 61.5

M16 14 147.0

M27 19 380.0

M36 24 970.0

6b

Fig. 5: D03K / D04K

Fig. 4

Hydraulic Cone Impeller nut Thread
size size size wrench size size "M"

E 28     -          - M12

E 38 M28 41 mm M12

F 50 M35 46 mm M12

H 50 M35 46 mm M16

H/I/L 75 M56 70 mm M16

I/L 100     -     - M16
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File: K_HYD_EDat:      30.05.00 No: 94-BA 5074E/ 7b

b) For all other pumps without "regulable" feature

These pumps have a one-piece suction cover (402) which is bolted to the volute casing (400) by studs and
nuts (417). Adjustment of clearance is by shims (411) between the volute casing and the drive unit.

NOTE:
Certain models may have a spacer ring (414) between mating surfaces of the suction cover and the volute
casing. When there is excessive wear on the conical surface, the suction cover (402) should be replaced
(Fig. 6).

c) For all other pumps with "regulable" feature

These pumps have an externally-adjustable liner (421), held in place by the volute casing (400) or the
suction casing (416) which is bolted to the volute casing (400) by studs and nuts (417). This construction
can be recognized by the presence of three large regulator nuts (422).

If the conical surface is worn, the liner need be replaced. It can be removed while the volute casing or suction
casing remain attached to the piping. Alternately, the suction casing may be removed by removing nuts
(417).

Removing of liner: completely remove nuts (413). To force the liner out, push the three studs through the
holes in the large regulator nuts (422), or the large regulator nuts can be turned all the way into the casing.
Do not yet disassemble the regulator studs (412)! They are loctited in place, and must be heated
with a torch to break the locktite bond after removing of the liner.

The wear ring (408) should only be removed from suction casing or volute casing if badly damaged.
Therefore heat the mating surfaces with a torch to destroy the special adhesive between these two parts.
Then press out suction ring with a hydraulic press (Fig. 7).

Fig. 6: E05K - L20K

06.12.05
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Fig. 7: E05K - L20K regulable

3.4 ASSEMBLY OF HYDRAULIC PARTS

3.4.1 ASSEMBLY OF IMPELLER FLANGE (if existing)

If existing, put in Woodruff key (112), coat the shaft taper with an anti-rust paste, put on the impeller flange
(165), the locking washer (167) and the nut (166). The nut must be tightened to 120 Nm (90 ft-lbs) by using
torque wrench. Bend over locking washer tab.

3.4.2 ASSEMBLY OF IMPELLER

If impeller (401) with impeller flange (165) is used, mount it
so that the pin (410) on back of impeller will fit in the
corresponding hole on flange. Before fitting a new impeller
or a new impeller bolt, length "L" of impeller bolt should be
checked as follows:

By measuring of the impeller and the impeller bolt, it must
be secured that:

1. thread reach "L" is 1.25 x thread diameter, e.g. M16:
16 x 1.25 = 20 mm.

2. end of thread "G1" on impeller bolt is sufficient (re-cut
the thread).

3. end of thread "G2" in the shaft is sufficient (shorten
impeller bolt, see point 1.).

Fig. 8

09.01.01
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ATTENTION:
Oil shaft taper slightly with a shred. NEVER use thick oil, grease or anti-size compound! Install impeller
directly onto shaft. Coat the impeller bolt thread with grease or anti-size compound. Tighten screw with
torque according table 3.3.2.

NOTE:
If torque wrench not available, torque can be approximated with an extension pipe and weight.

3.4.3 ASSEMBLY OF LINER OR SUCTION COVER

a) For D03K / D04K (Fig. 5)

Carefully position liner (421) into one-piece casing (400); tap into place with lead hammer, and fix it with
screws (418). Seal the thread to avoid a possible leakage (no O-rings are used between liner and casing).

b) For all other pumps without "regulable" feature (Fig. 6)

Place spacer ring (414) over spigot of suction cover (402), then grease and install O-ring (406) into groove
on suction cover.

Install suction cover into down side of the volute casing with fastening set (417).

ATTENTION:
Since up-side and down-side of the volute casing are machined identically in some models, it is potentially
possible to assemble the pump in a wrong way. Form of the volute casing see Fig. 1.

c) For all other pumps with "regulable" feature (Fig. 7)

Glue three regulation screws (412) into liner (421).

Thoroughly grease O-ring (430) and install into grove in suction casing (416). This groove is nearly hidden
by the wear ring in some pump models.

If wear ring (408) was removed, glue it firmly back into place. Tap wear ring into suction casing with a lead
hammer, until wear ring is flush with flange surface.

Grease the external threaded portion of large regulator nuts (422), and install these into the suction casing
(416), hex-side toward the outside, direction to the suction flange. Screw these into the suction casing until
they are flush with the inside.

Now grease O-ring (431) and install it into groove of wear ring (408, if there is no wear ring, this O-ring is
not used).

Now place liner into suction casing or volute casing, engaging the three stud bolts into the holes through
the three regulator nuts.

NOTE:
The three stud bolts are not spaced evenly around the liner, so there is only one orientation of the liner where
the bolts will correctly fit through the regulator nuts.

Install suction casing into down-side of the volute casing with fastening set (417).

ATTENTION:
Since up-side and down-side of the volute casing are machined identically in some models, it is potentially
possible to assemble the volute casing in a wrong way. Form of the volute casing see Fig. 1.

9d06.12.05
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3.5 FINAL  ASSEMBLY

When ONLY a new impeller is fitted, the following clearance check must be done: install drive unit-impeller
assembly into volute casing.

If the tip of the impeller touches the wear ring (408) or the lip in the liner (or suction cover) or if there is less
than 1 mm clearance between the tip and the lip (the spiral edge of the impeller is firmly seated against the
conical taper inside the liner or suction cover), then the impeller tip must be ground off,  parallel to the suction
flange, until 1 to 2 mm clearance is obtained (Fig. 9).

If (411) is a spacer ring in lieu of shims place it over the spigot of the drive unit.

Grease O-ring (209) and place into groove on spigot of the drive unit.

Now install drive unit-impeller assembly into volute casing. Install and tighten nuts (419).

See Section 3.2 for correct setting of regulator nuts, or for placement of shims (411) for final adjustment
of impeller clearance.

impeller tip clearance: 1 to 2 mm

Fig. 9

30.06.03
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Client:

Pump type: Order No.

Motor:
N = kW U = Volts I = Amp.
n = rpm f = Cycles cos ϕ =

Cable: mm2 L = m

File : SCHEMA_E1 No. :
Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

WIRING DIAGRAM SUBMERSIBLE MOTOR 1-SPEED
YD - START STANDARD

85-EL 3348E/i

Operate pump with contactor equipped with thermal protector.  The protectors must trip within  6 seconds on locked rotor
condition.

Do not start until the temperature limit sensors (terminals 1+2) have been connected. If one limit sensor opens, the power
supply to the motor must cut off.

The connection of the terminals 1+2 (temperature limit sensor) can be connected in such a way, that the motor after cooling
down restarts automatically.

C1 = contactor
e1 = thermal protector
K1,K2 = temperature limit sensor bimetal switch 250 V, 2,5 A

thermistor
U1,U2
V1,V2 motor cable
W1,W2 At high capacities, two cables can be connected parallel
E
1+2 = control cable for temperature limit sensor

11+14 = bearing temperature probe
11+13 = float switch
12+E = control cable for moisture probe

}

22.04.02 FW/mf
24.11.05 FW

* ADDITIONAL PROTECTION ELEMENTS
Above indicated elements are installed as
an option. For proper connection inside the
control panel see sheet 96-EL 5455E.

     = ground
A = moisture probe
B = float switch
C = bearing temperature probe

(lower bearing)
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ADDITIONAL INCORPORATE PROTECTION ELEMENTS
In addition to the standard elements in HIDROSTAL-motors, they could have the following protection devices installed in the lower
part of the motor, directly accessible from the outside, by removal of the cover.
A: Moisture probe in the oil chamber
B: Float switch for leakage detection of the upper mechanical seal
C: Bearing temperature probe (only for motor sizes W - T)

A. MOISTURE PROBES (cable 12 + ground)

The relay must be activated at 60 kΩ.
The following relays have been approved for use with
Hidrostal motors:
- ZIEHL NS1F
- FANAL TR003 (NW)
- SCHIELE ENN
- WARRICK 6B1F0 od. 6B2F0
- CHROMALOCK-LCA

DESCRIPTION OF ELECTRICAL CONNECTIONS

When the chamber is full of clean oil, no current flows between the probe 12 and ground (E). As soon as the oil will be conducted
by the ingress of water, a visual alarm will be released by flowing current. There is no need to trip-out the motor, because there is
no reason for failing. First the water has to ingress to the motorspace through the second seal. Experience has shown that this will
take a longer time.

As the conductifity of the mix of oil and water between earth and probe is different, if the motor is running or not and therefore the
electronic level control would always switch on and off, the visual alarm has to be made in a way that one pulse is sufficient to carry
the alarm condition. This condition can only be resetted by pressing the button P1 by hand.

As the electronic level control mostly have an internal delay circuit (approx. 1 sec.) and the connection 15 and 16 are closed in idle
condition, a time relay (D1) for the visual alarm is recommended. This relay is also efficient, because the alarm would be activated
by the delay circuit on switch-on after a circuit failure or after switch-off of the control line. In order to control the function of the alarm
it is useful to mount push button P2 at the connections E1 and E2.

B. FLOAT SWITCH (cable 11+13)
Generally the upper mechanical seal will not leak, however during the initial run-in period, it is possible that some fluid will leak through
the seal, and in order to protect bearings and winding against liquid a float switch has been fitted  which will indicate if the seal leakage
has reached the first bearing. In this case the cover of this chamber should be removed for cleaning and inspection. This can be done
without disturbing the motor interior. The float switch is a closed contact switch during normal operation and should be connected
to give an indication only when liquid is in the chamber, but should not shut the motor down. Normally it would be sufficient removing
the liquid during the next scheduled maintenance action. For machines which work in ex-proof area the element has to be connected
to an ATEX certificated circuit amplification (relay, Optokoppler).

C. BEARING TEMPERATURE PROBE (cable 11+14/15)
A temperature measuring device rated at 110° C is installed in the bearing housing. The switch is connected during normal run and
is connected with an independent circuit. The signal can be switched in a way that the motor automatically shut down or only a an
alarm is given. Circuit must be manually resetable as sensor will automatically close when motor cools down. For machines which
work in ex-proof area the element has to be connected to an ATEX certificated circuit amplification (relay, Optokoppler).

NOTE:
Circuits for features B and C have been selected to work on a closed circuit so as to protect the motor in the event of the control cable
being damaged (broken).

ATTENTION: By intrinsically safe circuit for above elements the max. connected load is Ui = 28 V, Ii = 0.3 A, Pi = 1.3 W

File : SCHEMA_E2 No. :Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

23.10.03 FW/mf
23.03.07 FW 96-EL 5455E/h
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File: DATA1 No.
Drawn by / Bearb. Dat. Vis. :
Approved by / Gepr. Dat. Vis. :

MATERIALS OF CONSTRUCTION
PART DESCRIPTION 1R 2R 3R 5R
400 VOLUTE GREY CAST IRON STAINLESS STEEL A4
401 IMPELLER NODULAR IRON NODULAR IRON STAINLESS STEEL A4
405 INSPECTION HOLE GREY CAST IRON STAINLESS STEEL A4
406 O-RING NITRILE
409 O-RING NITRILE
410 DRIVING PIN STAINLESS STEEL A4
411 SHIMS CARBON STEEL
413 ADJUSTING BOLT STAINLESS STEEL A4
415 IMPELLER BOLT STAINLESS STEEL A4
416 SUCTION CASING GREY CAST IRON STAINLESS STEEL A4
417 FASTENING SET * RUSTLESS STEEL STAINLESS STEEL A4
419 FASTENING SET * RUSTLESS STEEL
420 FASTENING SET * RUSTLESS STEEL
421 LINER GREY CAST IRON HIDRO HARD STAINLESS STEEL A4
422 REGULATION NUT STAINLESS STEEL A4
423 DRAIN PLUG STEEL STAINLESS STEEL A4
424 PLUG STEEL STAINLESS STEEL A4
430 O-RING NITRILE
442 O-RING NITRILE

* = For Bearing frames: Steel

87-TU 3672/b

SECTIONAL DRAWINGS K-HYDRAULIC END
F04K+H05K REGULABLE MAT. CODE 1R/2R/3R/5R

Konstruktionsänderungen vorbehalten.
Hidrostal reserves the right to make changes without giving prior notice.
Hidrostal se reserve tous droits de changement de costruction.

20.03.02 db/mf
20.03.02 db
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Parts List of Fabrications-
Number
Enter the Fabrication-Number eingeben

176410 Search
[ last update: 06.07.2010 -
04:15:00 ] Print

Pump with Replacement-/Accessory-Positions Show

FabNo: 176410
Order Number: 0910445030
Hydraulic: F04K-S03R (Variante -) [ Show parts list ]

Motor/Bearing frame: FN030X4-XSEK (Variante -) [ Show parts list ]

Cable Set: NC1B4E-20 (Variante .) [ Show parts list ]

Parts List of: F04K-S03R (Variation -) [ Download ]

green = available - black = on request- red = not availbale anymore - grey = Inactive/Small Part

Qty Part Code Pos Description State Availability Weight
[kg]

replaced
with

1 413-F04KS20 401 Impeller F04K-S, Impeller Bolt M20, Mat. 3 actual 28 available 24.10  

1 4B5-16/110 415 Impeller bolt M16x110mm, A4 actual inactive 0.00  

3 4BD-12/05 422 Distance bush 12x5mm mat. 1 actual 1921
available 0.03  

1 4G1-F04K 400 Volute casing F04D/F04K, Mat. 1 actual on request 51.00  

1 4H1-F04K 416 Suction casing F04K-MH/S Mat. 1 actual 61 available 30.50  

1 4K2-F04K 421 Liner F04K-MH/S, Mat. 2/3R only spare
part 40 available 19.06  

3 4V1-12A045 422 Regulating nut E080/E125/F04K/F06K/F10K,
M27x1,5x45mm actual 1854

available 0.05  

8 8BB-16/040B 419 Fastening-Set actual inactive 0.00  

8 8BB-16/050C 417 Fastening-Set actual inactive 0.00  

1 8DO-5/215 430 O-Ring, 5x215mm actual inactive 0.00  

1 8DO-5/340 406 O-Ring, 5x340mm actual inactive 0.00  

1 8DO-5/350 442 O-Ring, 5x350mm actual inactive 0.00  

3 8FB-12R070 412 Grubscrew M12x70mm, stainless A4 actual inactive 0.00  

3 8FF-12R 413 Spring washer inox A4, M12 actual inactive 0.00  

3 8FM-12R 413 Hexagon nut stainless A4 M12 actual inactive 0.00  

1 8FO-1/2 423 Hexagon socket pipe plug, 1/2'' actual inactive 0.00  

1 8FO-1/2 424 Hexagon socket pipe plug, 1/2'' actual inactive 0.00  

1 8FZ-10R25 410 Shaft sleeve pin stainless A1, 10x25mm actual inactive 0.00  

8 8UR-16 411 Set of shims M16 actual inactive 0.00  

Replacement-/Accessory-Positions green = available - black = on request - red = not available anymore - grey = Inactive/Small Part

Qty Part Code Description State Availability Weight [kg] replaced with

2 6AH-1.5Z/B Intermediate guide rail bracket 1 1/2'', stainless actual 15 available 1.40  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=176410&...

1 of 1 6/07/2010 2:35 PM
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Parts List of Fabrications-
Number
Enter the Fabrication-Number eingeben

176410 Search
[ last update: 06.07.2010 -
04:15:00 ] Print

Pump with Replacement-/Accessory-Positions Show

FabNo: 176410
Order Number: 0910445030
Hydraulic: F04K-S03R (Variante -) [ Show parts list ]

Motor/Bearing frame: FN030X4-XSEK (Variante -) [ Show parts list ]

Cable Set: NC1B4E-20 (Variante .) [ Show parts list ]

Parts List of: FN030X4-XSEK (Variation -) [ Download ]

green = available - black = on request- red = not availbale anymore - grey = Inactive/Small Part

Qty Part Code Pos Description State Availability Weight [kg] replaced with

1 2FK-50Q 112 Woodruff key F 45x12mm, h=13.5mm, Mat. 1 actual 80 available 0.10  

1 2SF-F50 165 Impeller flange F, cone 50mm, Mat. 1 actual 267 available 5.10  

1 5BF-CH132 577 Plate for float switch motor CH132 actual 441 available 0.00  

1 5DL-CH200N 505 Bearing cap P.S. standard, motor size 160/200 actual 6 available 0.00  

1 5DM-CH200 501 Motor cover motor size 200, Mat. 1 actual 8 available 0.00  

1 5GD-F5/2.0/B 507 Back cover motor size F.W/F.V, Mat. 1 actual 76 available 34.90  

1 5GM-CH200/B 557 Stator housing Motor 200 unavailable unavailable 0.00 Ask Hidrostal AG!

1 5GO-CHH200N/B 504 Oil chamber casing motor size H200, Submersible obsolete 2 available 0.00 5GO-CHH200N/C

1 5KD-CH160 554 Spacer instead of oil-impeller 2'', mot. 160/200 actual 18 available 0.00  

1 5SF-CH200 542 Grease retaining disc 2-parts motor size 160/200 actual 31 available 0.00  

4 8BB-06/016B 520 Fastening-Set actual inactive 0.00  

3 8BB-08/020B 533 Fastening-Set actual inactive 0.00  

8 8BB-12R035GA2 532 Fastening-Set actual inactive 0.00  

8 8BB-12R035GA2 534 Fastening-Set actual inactive 0.00  

8 8BB-12R035GA2 538 Fastening-Set actual inactive 0.00  

1 8DG-CH132 570 Rubber sealing, 70/70x3mm, motor 132 actual 414 available 0.01  

1 8DM-G2.0 516 Mechanical seal G 2'' actual 392 available 0.30  

1 8DM-X2.0T/D 515 Mechanical seal, X 2'' actual 20 available 1.00  

1 8DO-5/160 525 O-Ring, 5x160mm actual inactive 0.00  

1 8DO-5/240 530 O-Ring, 5x240mm actual inactive 0.00  

1 8DO-5/320 524 O-Ring, 5x320mm actual inactive 0.00  

1 8DO-5/340 209 O-Ring, 5x340mm actual inactive 0.00  

1 8DO-5/350 527 O-Ring, 5x350mm actual inactive 0.00  

1 8EF-INT12KC 578 Moisture probe internal actual 222 available 0.10  

4 8EH-06 520 Protecting cap 6mm actual inactive 0.00  

2 8EP-06XM06 519 Terminal board 82/52, 6xM6 actual 122 available 0.00  

1 8ER-CH200X4 503 Shaft/Rotor, 200/4x230mm, Q-Type actual 6 available 0.00  

1 8ES-CH200X4 502 winding 400 V, 200/4x230mm actual 5 available 0.00  

1 8EV-01.5RH 578 Isolated brass bush zinc 1,5 mm2 actual inactive 0.00  

4 8FD-1/4CU 536 Copper-Sealing ring 13x18x2mm actual inactive 0.00  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=176410&...

1 of 2 6/07/2010 2:36 PM
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1 8FD-1/8CU 572 Copper-Sealing ring 10/13,5x1mm actual inactive 0.00  

1 8FD-3/4CU 536 Copper-Sealing ring 27/32x2mm actual inactive 0.00  

4 8FF-06 569 Spring washer galvanized, M6 actual inactive 0.00  

4 8FF-06 519 Spring washer galvanized, M6 actual inactive 0.00  

4 8FI-06/016 569 Socket head cap screw galvanized M6x16mm actual inactive 0.00  

4 8FI-06/020 519 Socket head cap screw galvanized M6x20mm actual inactive 0.00  

1 8FO-1 552 Plug, R 1'' actual inactive 0.00  

4 8FU-07/11X2.0 570 Flat washer 7/11X2.0mm actual inactive 0.00  

1 8FV-1/4RA2 536 Hexagon head screw plug, G1/4'', A2 actual inactive 0.00  

3 8FV-1/4RA2 536 Hexagon head screw plug, G1/4'', A2 actual inactive 0.00  

1 8FV-1/4REXA2 536 Hexagon head screw plug, G1/4'', A2 actual inactive 0.00  

1 8FV-1/8 572 Hexagon head screw plug, G1/8'' actual inactive 0.00  

1 8FV-3/4RA2 536 Hexagon head screw plug, G3/4'', A2 actual inactive 0.00  

1 8LA-109/099X0.5 513 Compensation washer 109/99x0.5mm actual inactive 0.00  

1 8LM-055S 126 Lock nut for shaft M55x2mm actual inactive 0.00  

1 8LW-6310ZC 513 Ball bearing 6310-Z-C3 actual 49 available 1.05  

3 8LW-7311BGUO 121 Angular contact ball bearing 7311BG UO actual 367 available 1.40  

1 8NF-1/8K1 131 Greasing nipple G1/8'' actual inactive 0.00  

1 8RF-A050 545 Snap ring (Seeger) A50 actual inactive 0.00  

1 8RF-A050R 546 Snap ring (Seeger) A50 stainless steel actual inactive 0.00  

15 8RP-009/0.1 533 Shim washer Seeger 9/15x0.1mm actual inactive 0.00  

1 8RS-055/3 104 Spacer ring 55/68x3,0mm actual inactive 0.00  

1 8SA-055/108X0.3 109 Bearing cover disc 7311AVG, 55/108x0.3mm actual inactive 0.00  

Replacement-/Accessory-Positions green = available - black = on request - red = not available anymore - grey = Inactive/Small Part

Qty Part Code Description State Availability Weight [kg] replaced with

2 6AH-1.5Z/B Intermediate guide rail bracket 1 1/2'', stainless actual 15 available 1.40  

Suchen https://www.hidrostal.ch/en_sec/suchen/sucheFabNr.php?such=176410&...

2 of 2 6/07/2010 2:36 PM
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Page 1 

BUTTERFLY 
VALVES 

Model B2000 series

 
 

Features 

 

Applications
Water 
Sewage
Air  
Odour
Mining

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510
Email: avfi@avfi.com.au  |  Web: www.avfi.com.au 05/09 
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Page 2 

Model B2000 series

Features

Stem Configuration 
Square drive as standard 
Round with key above 300mm. 

Top Flange
As per ISO 5211 direct mounting for notch 
plate & handle, Gear operator, Pneumatic 
Actuator and Electric Actuators.

O Ring
Prevent stem leakage 

Shaft Seal 
Bonding of elastomer to phenolic 
backing ring protects against 
distortion, a common cause of 
shaft leakage. 

Bushing
Stem bushing reduces valve 
torque, isolates the stem 
from the valve body, PTFE 
or Bronze material bushing 
available.

Disc
Precision Profile disc  
and polished disc edge 
provides bubble-tight 
shut off and assures 
minimum torque values 
and long seal life

Connection
Between disc and shaft. 
Pinned shaft standard  
Splined shaft available. 

Seat (Liner) 
The edge- boot seat features 
lower torque and eliminates the 
need for flange gaskets.  This 
seat design allows for easy field 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 
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Model B2000W (50-300) 

50mm– 300mm 
WAFER PATTERN 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 

1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B1000W (350-600) 

350mm– 600mm 
WAFER PATTERN 
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1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B2000L (50-300) 

50mm– 300mm 
LUGGED PATTERN 
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1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B1000L (350-600) 

350mm– 600mm 
LUGGED PATTERN 
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1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B/FLY-GEAR 

Gear Box & 
Hand-lever
Dimensions

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au

Overall Dimensions & Weight of Lever 
Size 
(mm) A B R 

Weight 
(kg) 

50-100 256.7 32 52 0.9 
125-150 310 32 52 1.04 
200-300 359 40 75.2 2.3 

Overall Dimensions of Double-Stage Wormgear Gearbox 
Valve 
Size A B C D E F H L Ø Ød ØD ØD1 4-M H Torque

(nm) Drive Ratio Weight 

DN 400 56.5 178.5 121 115 104 174 125.5 66 300 197 28.2 140 4-M18 22 2500 320:1-640:1 47

DN 450 56.5 178.5 121 115 104 174 125.5 66 300 197 36.2 140 4-M18 27 2500 320:1-640:1 47

DN 500 56.5 178.5 121 115 104 174 125.5 66 300 197 36.2 140 4-M18 27 2500 320:1-640:1 47

DN 550 56.5 197.5 142 144 130 174 145.5 66 300 276 48.2 165 4-M20 36 2500 320:1-640:1 56

DN 600 56.5 197.5 142 144 130 174 145.5 66 300 276 48.2 165 4-M20 36 2500 320:1-640:1 56

DN 700 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102

DN 750 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102

DN 800 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102

DN 900 76 270 215 200 196 215 235 126 300 300 72.2 254 8-Ø18 55 15000 320:1-640:1 140

DN 1000 76 270 215 200 196 215 235 126 300 300 72.2 254 8-Ø18 55 15000 320:1-640:1 140

05/09 
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B/FLY DRIVE OPTIONS 

05/09 

Drive Options 
Standard cast Iron handle   316 
SS Notch Plate 

Optional Full SS Handle and 
316 Notch Plate 

Optional Aluminum Notch Plate 
and Handle.

Cast Iron Worm Gear Manual 
actuator. 
Single stage for 50-350mm 
Double stage 400 to 600mm 

Optional Aluminum worm gear 
manual operator . 
Available for up to 150mm 

Pneumatic Double Acting or 
Spring Return, Rack & Pinion 
and Scotch yoke actuators

Electric  Open / Close
 or 4-20mA Modulation. 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au
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F O R M A T U R A

P O L I M E R I
N E Z I O N E

VR PVC-U

Valvola di ritegno in PVC-U

U-PVC check valve

Clapet de retenue en PVC-U

Rückschlagventil aus U-PVC
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VR PVC-U

LEGENDA

Valvola di ritegno
in PVC-U

U-PVC check valve Clapet de retenue
en PVC-U

Rückschlagventil
aus U-PVC

• La valvola di ritegno FIP ha la
funzione di permettere il pas-
saggio del fluido in una sola 
direzione

• Gamma dimensionale da d 16 mm
a d 110 mm, da R 3/8” a R 4”

• Resistenza a pressioni di eserci-
zio fino a 16 bar a 20° C 
(acqua)

• Idoneità del PVC impiegato a
venire in contatto con acqua
potabile ed altre sostanze ali-
mentari secondo le leggi vigenti

• Possibilità di effettuare la ma-
nutenzione con il corpo valvola
installato

• FIP check valve permits fluids to
flow in one direction only

• Size range from d 16 mm up to
110 mm

• Pressure rating: maximum wor-
king pressure: 16 bar at 20° C
(water)

• FIP PVC is suitable for conve-
ying foodstuffs and drinking
water and meets the necessary
standards and regulations

• Maintenance can be carried out
while the valve body is installed
in line

• Le clapet de retenue FIP permet
le passage du fluide dans une
seule direction

• Gamme dimensionnelle de d 16
mm jusqu’à d 110 mm

• Pression de service jusqu’à 16
bar à 20° C (eau)

• PVC de qualité alimentaire apte
à l’utilisation avec I’eau potable
et Ies aliments suivant Ies régle-
ments en vigueur

• Possibilité d’effectuer l’entre-
tien sans devoir démonter le
corps

• FIP-Rückschlagventile erlauben
den Durchfluß nur in einer
Richtung

• Nennweiten von d 16 mm bis d
110 mm

• Druck: max. Betriebsdruck 16
bar bei 20° C (Wasser)

• FIP PVC entspricht den gelten-
den Vorschriften und ist für
Trinkwasser oder andere für den
Verzehr bestimmte Medien zu-
gelassen

• Bei Wartungsarbeiten kann das
Gehäuse in der Rohrleitung ver-
bleiben

d diametro nominale ester-
no in mm

DN diametro nominale inter-
no in mm

R dimensione nominale
della filettatura in pollici

PN pressione nominale in
bar (pressione max di
esercizio a 20° C - ac-
qua - 50 anni)

g peso in grammi
K chiave del coperchio
PVC-U cloruro di polivinile rigi-

do
EPDM elastomero etilene propi-

lene 
FPM fluoroelastomero

d nominal outside diame-
ter in mm

DN nominal internal diame-
ter in mm

R nominal size of thread in
inches

PN nominal pressure in bar
(max. working pressure
at 20° C - water - 50
years)

g weight in grams
K bonnet wrench opening
U-PVC unplasticized polyvinyl

chloride
EPDM ethylene propylene rub-

ber 
FPM vinylidene fluoride rub-

ber

d diamètre extérieur nomi-
nal en mm

DN diamètre nominal inte-
rieur en mm

R dimension nominale du
filetage en pounces

PN pression nominale en
bar (pression de service
max à 20° C -eau- 50
années)

g poids en grammes
K clef du couvercle
PVC-U polychlorure de vinyle

non plastifié
EPDM élastomère éthylène

propylène 
FPM fluorélastomère de vinyli-

dène

d Rohraußendurchmesser,
mm

DN Nennweite, mm

R Gewinde (DIN 2999, T1)

PN Nenndruck, bar
(max  Betriebsdruck  bei
Wasser 20° C - 50 Jahre)

g Gewicht in Gramm
K Schlüsselweite
U-PVC Polyvinylchlorid, hart oh-

ne Weichmacher
EPDM Äthylen-Propylen-

Kautschuk 
FPM Fluor-Kautschuk

Fig. A Fig. B Fig. C
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VR PVC-U
Dati 
Tecnici

3

4

2

5

Technical 
Data

Données 
Techniques

Technische 
Daten

Variazione della pressione in fun-
zione della temperatura per acqua
o fluidi non pericolosi nei confron-
ti dei quali il PVC è classificato
CHIMICAMENTE RESISTENTE.
Vedere il prospetto "Guida alla
resistenza chimica". In altri casi è
richiesta un’adeguata diminuzio-
ne della pressione nominale PN.
50 anni secondo DIN 3441

Pressure/temperature rating for
water and harmless fluids to
which PVC is RESISTANT. See "A
guide to chemical resistance".
In other cases a reduction of the
rated PN is required.
50 years according to DIN 3441

Variation de la pression en fonc-
tion de la température pour I’eau
et les fluides non agressifs pour
lequels le PVC est considéré CHI-
MIQUEMENT RESISTANT. Voir
"Guide de résistance chimique".
Pour Ies autres cas une diminu-
tion du PN est nécessaire.
50 années selon DIN 3441

Druck/Temperatur Diagramm für
Wasser und ungefährliche Medien
gegen die PVC beständig ist (sie-
he Beständigkeitsliste). In allen
anderen FälIen ist eine
Reduzierung der Druckstufe erfor-
derlich.
50 Jahre nach DlN 3441

Coefficiente di flusso Kv100
Per coefficiente di flusso Kv100 si
intende la portata Q in litri al mi-
nuto di acqua a 20 °C che genera
una perdita di carico Δp = 1 bar
per una determinata apertura del-
la valvola.
I valori Kv100 indicati in tabella si
intendono per valvola completa-
mente aperta.

Flow coefficient Kv100
Kv100 is the number of litres per
minute of water at a temperature
of 20 °C that will flow through a
valve with a one-bar pressure dif-
ferential at a specified rate. The
Kv100 values shown in the table
are calculated with tha valve
completely open.

Coefficient de débit Kv100
Kv100 est le nombre de litres par
minute d’eau, à une température
de 20 °C, qui d’écoule dans une
vanne de régulation avec une
pression différentielle de 1 bar, à
une vitesse donnée. Les valeurs
Kv100 indiquées sur la table sont
évaluées lorsque le robinet est en-
tièrement ouvert.

Kv100 -Werte
Der Kv100 - Wert nennt den
Durchsatz in l/min für Wasser bei
20 °C und einem Δp von 1 bar
bei völlig geöffnetem Ventil.

Diagramma delle perdite di carico Pressure loss chart Diagramme de perte de charge Druckverlust-Diagramm

Pressioni minime per il solleva-
mento del pistone.

Minimum pressure drop for piston
in the open position.

Pression minimale pour l’élevation
du piston.

Druckabfall bei völlig angehobe-
nem Stempel.

Pressioni minime per la tenuta
(pistone in posizione chiusa).

Minimum back pressure for drop
tight service (piston in closed po-
sition)

Pression minimale pour l’étan-
cheéité (piston en position fer-
mée).

Mindestdruck für tropfdichten
Abschluß. (Stempel in geschlosse-
ner Stellung).
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VR PVC-U

VALVOLA Dl RITEGNO
con attacchi a bocchettone fem-
mina per incollaggio

CHECK VALVE
with unionized metric series plain
female ends for solvent welding

CLAPET DE RETENUE
avec raccordement union femelles
à coller

RÜCKSCHLAGVENTIL
mit Klebemuffen
21.303.5...

Dimensioni Dimensions Dimensions Dimensionen

VRUIV

VALVOLA DI RITEGNO
con attacchi femmina per incol-
laggio

CHECK VALVE
with metric series plain female
ends for solvent welding

CLAPET DE RETENUE
avec embouts femelles à coller

RÜCKSCHLAGVENTIL
mit Klebemuffen
21.303.2...

VRIV

La FIP ha approntato una gamma
di valvole di ritegno i cui attacchi
sono in accordo con le seguenti
norme:
incollaggio: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
filettatura: UNI-ISO 228/1, DIN
2999 
flangiatura: ISO 2084, UNI EN
1452, DIN 8063
accoppiabili con tubi secondo
IS0 161/1, UNI EN 1452, DIN
8062, NF T54 016

FIP have produced a complete
range of check valves whose
joints comply with the following
standards:
solvent welding: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
threaded coupling: UNI-ISO
228/1, DIN 2999 
flanged joints: ISO 2084, UNI EN
1452, DIN 8063
coupling to pipes complying ISO
161/1, UNI EN 1452, DIN 8062,
NF T54 016

FIP a réalisé une gamme complè-
te de clapets de retenue dont Ies
embouts sont conformes aux nor-
mes suivantes:
encollage: ISO 727, UNI EN 1452,
DIN 8063, NF T54 028
filetage: UNI-ISO 228/1, DIN
2999
brides: ISO 2084, UNI EN 1452,
DIN 8063
assemblés à des tubes conformes
aux ISO 161/1, UNI EN 1452, DIN
8062, NFTS4 016

Anschluß-Möglichkeiten unter
Berüchsichtigung internationaler
Normen. Die Rückschlagventilreihe
entspricht folgenden Normen:
Klebeanschluß: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
Gewindeverbindung:
UNI-ISO 228/1, DIN 2999
Flanschanschluß: ISO 2084,
UNI EN 1452, DIN 8063 für
Rohre nach ISO 161/1, UNI EN
1452, DIN 8062, NF T54 O16

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

A
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

B

72
72
84
95

111
120
139

L

14
16
19
22
26
31

38,2

E

55
55
66
75
87

100
120

Z

107
103
120
132
155
181

221,6

H

135
135
158
176
207
243
298

K

-
-
-
-
-
-
-

Fig.

A
A
A
A
A
A
A

g

218
226
388
606
923

1335
2313

d

75
90

110

DN

65
80

100

A
max

300
325
385

PN

10
6
6

B

179
192
231

Z

155
160
203

E

104
116
138

L

44
51
61

H

243
262
325

K

96
105

-

Fig.

B
B
-

g

3485
4530
7170

also available with ASTM/BS/JIS standard end connectors

RINA dich. n° MAC/36401/TO/01

VALVOLA Dl RITEGNO
con attacchi a bocchettone fem-
mina, filettatura cilindrica gas

CHECK VALVE
with unionized BS parallel threa-
ded female ends

CLAPET DE RETENUE
avec raccordement union, fileta-
ge cylindrique gaz

RÜCKSCHLAGVENTIL
mit Gewindemuffen
21.303.6...

VRUFV

R

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

A
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

B

72
72
84
95

111
120
139

L

11,4
15,0
16,3
19,1
21,4
21,4
25,7

E

55
55
66
75
87

100
120

Z

112,2
113,0
127,4
144,8
171,2
192,2
233,6

H

135
143
160
183
214
235
285

K

-
-
-
-
-
-
-

Fig.

A
A
A
A
A
A
A

g

221
230
390
602
932

1341
2348

also available with ASTM/NPT standard end connectors
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VR PVC-U

VALVOLA DI RITEGNO 
con flange libere DIN 8063 PN
10-16 (ODV+QPV) accoppiabili
con flange ODV e collari QGV

CHECK VALVE
with DIN 8063 PN 10-16
(ODV+QPV) backing rings cou-
pling to backing rings QGV

CLAPET DE RETENUE
avec brides libres DIN 8063
PN 10-16 (ODV+QPV)

RÜCKSCHLAGVENTIL
mit FIanschen
21.303.4...

VROV

d

20
25
32
40
50
63
75
90

110

DN

15
20
25
32
40
50
65
80

100

A
max

125
145
165
190
210
240
300
325
385

PN

16
16
16
16
16
16
10
6
6

B

72
84
95

111
120
139
179
192
231

K

-
-
-
-
-
-

96
105

-

H

130
150
160
180
200
230
356
404
475

Fig.

A
A
A
A
A
A
B
B
C

g

280
430
640

1035
1405
2235
4600
6300
9200

VALVOLA DI RITEGNO
con attacchi femmina, filettatura
cilindrica gas

CHECK VALVE
with BS parallel threaded female
ends

CLAPET DE RETENUE
avec embouts taraudés, filetage
cylindrique gaz

RÜCKSCHLAGVENTIL
mit Gewindemuffen
21.303.1...

VRFV

R

2”1/2
3”
4”

DN

65
80

100

A
max

300
325
385

PN

10
6
6

B

179
192
231

Z

182,6
195,4
246,4

E

104
116
138

L

30,2
33,3
39,3

H

243
262
325

K

96
105

-

Fig.

B
B
-

g

3485
4520
6965

I dati del presente prospetto sono for-
niti in buona fede. La FIP non si assu-
me alcuna responsabilità su quei dati
non direttamete derivati da norme in-
ternazionali. La FIP si riserva di appor-
tarvi qualsiasi modifica.

The data given in this Ieaflet are offe-
red in good faith. No Iiability can be
accepted concerning technical data
that are not directly covered by reno-
gnized intenrnational standards. FIP
reserves the right to carry out any mo-
ditication to the products shown in
this Ieaflet.

Les données contenues dans cette
brochure sont fournies de bonne foi.
FIP n’assume aucune responsabilité
pour Ies données qui ne dérivent pas
directement des normes internationa-
les. FIP garde le droit d'apporter toute
moditication aux produits présentés
dans cette brochure.

Alle Daten dieser Druckshrift wurden
nach bestem Wissen angegeben, je-
doch besteht keine Verbindlichkeit, so-
fern sie nicht direkt internationalen
Normen ent-nommen wurden. Die Än-
derung von Maßen oder
Ausführungen bleibt FIP vorbehalten.

also available ASTM/NPT standard
RINA dich. n° MAC/36401/TO/01

on request ANSI standard

VALVOLA Dl RITEGNO
con attacchi maschio per incollag-
gio

CHECK VALVE
with metric series plain male ends
for solvent welding

CLAPET DE RETENUE
avec embouts mâle à coller

RÜCKSCHLAGVENTIL
mit Klebestutzen
21.303.0...

VRDV

d

16
20
25
32
40
50
63

A 
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

DN

10
15
20
25
32
40
50

B

72
72
84
95

111
120
139

L

14
16
19
22
26
31
38

H

114
124
144
154
174
194
224

Fig.

A
A
A
A
A
A
A

g

125
135
225
360
590
835

1420
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VR PVC-U

1) La valvola di ritegno può esse-
re installata su tubi con asse
verticale od orizzontale.
Il coperchio (3) dovrà però es-
sere sempre rivolto verso l'al-
to, poiché il pistone lavora per
gravità.

2) Qualora la valvola venga in-
stallata verticalmente, se la
giunzione avviene per incol-
laggio, fare attenzione a che il
collante non coli all'interno
della cassa danneggiando
quindi la sede di tenuta.
Per una corretta giunzione ve-
dere le apposte istruzioni nel
manuale “Elementi di installa-
zione”.

3) Orientare la valvola in modo
tale che la freccia stampata
sulla cassa indichi la direzione
del fluido.

1) Check valves may be installed
on horizontal or vertical pipeli-
nes. The piston housing on the
body must always be installed
upright as the piston works by
gravity.

2) When installing the valve on a
vertical line by solvent welding,
extreme care must be taken to
ensure that no solvent runs in-
to the valve body as this would
severely damage the seat and
seal and render the valve ino-
perative. For correct jointing
procedure refer to our section
on “Installation”.

3) Position the valve in line with
the arrow on the body in the
direction of the line flow

1) Le clapet de retenue peut être
installé sur un tube, en position
horizontale aussi bien que ver-
ticale. Le corps devra toujours
être orienté vers le haut, puis-
que le piston travaille par gravi-
té

2) Chaque fois que le clapet est
installé en position verticale si
la jonction est effectuée par
collage, prendre soin que la
colle ne coule pas à I'intérieur
du corps car elle pourrait abi-
mèr le joint d'étanchéité. Pour
une jonction correcte, voir Ies
instructions sur le manuel
“Elements d'installation”.

3) Orientez le clapet de façon a ce
que la flèche moulée sur le
corps indique la direction du
fluide.

1) Schrägsitz-Rückschlagventile
konnen in waagerechte oder
senkrechte Leitungen einge
baut werden. Achtung! Das
Gehäuseoberteil muß dabei im-
mer nach oben gerichtet sein

2) Die beiden Anschlußteile wer-
den je nach Art auf die
Rohrleitung geklebt oder auf-
geschraubt

3) Beim Einbau ist auf die
Durchflußrichtung (Pfeil) zu
achten.

Installazione 
sull’impianto

Connection to the
system

Montage sur 
l’installation

Einbau in eine 
Leitung

Smontaggio Disassembly Demontage Demontage

FIG. A-C
1) Isolare la valvola dal flusso del

liquido
2) Svitare la ghiera (6) e separare

il coperchio (3) dalla cassa (1)
3) Sfilare il pistoncino (2) e toglie-

re la guarnizione piana (5)
4) Estrarre l'anello aperto (7) e se-

parare la ghiera (6) dal coper-
chio (3)

5) Estrarre I'O-ring di tenuta del
coperchio (4)

FIG. B
1) Isolare la valvola dal flusso del

liquido
2) Svitare il coperchio (3) dalla

cassa(1)
3) Estrarre la guarnizione (4) dalla

sua sede nella cassa (1)
4) Sfilare il pistoncino (2) e la

guarnizione piana relativa (5)

FIG. A-C
1) Isolate the valve from the line

flow
2) Unscrew the Iock nut (6) and

separate the bonnet (3) from
the body (1)

3) Remove the piston (2) and the
piston flat sealing gasket (5)

4) Remove the split ring (7) to re-
lease the bonnet (3) from the
Iock nut (6)

5) Remove the bonnet sealing ring
(4)

FIG. B
1) Isolate the valve from the line

flow
2) Unscrew the bonnet (3) from

the body (1)
3) Remove the bonnet O-ring seal

(4) from its seat in the body (1)
4) Remove the piston (2) and the

flat sealing gasket (5)

FIG. A-C
1) Isolez le clapet du fluide
2) Dévissez la douille (6) et sépa-

rez le couvercle-support (3) du
corps (1)

3) Enlevez le petit piston (2) et le
joint plat (5)

4) Extrayez la bague ouverte (7) et
séparez la douille (6) du couver-
cle-support (3)

5) Extrayez le joint O-ring (4) du
couvercle

FIG. B
1) Isolez le clapet du fluide
2) Dévissez le couvercle (3) du

corps (1)
3) Enlevez le joint (4) de son

Iogement sur le corps (1)
4) Enlevez le petit piston (2) et le

joint d'étanchéité (5)

FIG. A-C
1) Die Leitung ist an geeigneter

Stelle drucklos zu machen und
zu entleeren

2) Nach dem Lösen der Überwurf-
mutter (6) kann das Oberteil (3)
aus dem Gehäuse (1) herausge-
zogen werden

3) Der Stempel (2) kann heraus-
genommen und die
Stempeldichtung (5) kann ent-
fernt werden

4) Nach dem Entfernen des
Halterings (7) kann die Über-
wurfmutter (6) abgenommen
werden

5) Die O-Ring-Dichtung (4) kann
jetzt entfernt werden

FIG. B
1) Die Leitung ist an geeigneter

Stelle drucklos zu machen und
zu entleeren

2) Das Oberteil (3) wird aus dem
Gehäuse (1) herausgedreht

3) Der O-Ring (4) wird entfernt
4) Der Stempel (2) wird herausge-

nommen und die Stempeldich-
tung (5) kann entfernt werden
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VR PVC-U

Le operazioni di manutenzione posso-
no essere effettuate con il corpo val-
vola installato sull'impianto. Per effet-
tuare queste operazioni é consigliabile
lubrificare con olii e grassi idonei le
parti ad usura (sono sconsigliati gli olii
minerali in quanto aggrediscono la
gomma etilene-propilene).

Maintenance operations may be car-
ried out with the valve body in line.
During assembly it is advisable to lu-
bricate rubber seals with oil or grease.
Do not use mineral oils as they attack
EPDM rubber.

Les operations d'entretien peuvent
etre effectuées avec le corps du clapet
monté sur l'installation. Pour effectuer
ces opérations, il est conseillé de lubri-
fier Ies éléments sujets à l'usure avec
de l'huile. A ce propos, il ne faut ja-
mais utiliser des huils minérales,
agressives pour le caoutchouc éthylè-
ne-propylène.

Wartungsarbeiten können bei einge-
bautem Ventil durchgeführt werden.
Bei der Montage werden die
Dichtungen zweckmäßigerweise leicht
mit Gummischmiermittel eingestri-
chen. Mineralenschmiermitteln sind
nicht empfohlen, da sie den EPDM
Gummi beschädigen.

FIG. A-C
1) Inserire I'O-ring (4) nella sua

sede nel coperchio (3)
2) Infilare il coperchio (3) nella

ghiera (6) e fissare i due com-
ponenti per mezzo dell'anello
aperto (7)

3) Infilare il pistoncino (2) com-
pleto di guarnizione piana (5)
sul coperchio (3), quindi il
coperchio sulla cassa (1)

4) Avvitare la ghiera (6) sulla 
cassa (1)

FIG. B
1) Infilare nel coperchio (3) il pi-

stoncino (2) completo di guar-
nizione (5)

2) Inserire nella sede sulla cassa
(1) la guarnizione del coper-
chio (4)

3) Avvitare il coperchio (3) sulla
cassa (1)

FIG. A-C
1) Fit the O-ring (4) in the groove

on the bonnet (3)
2) SIip the Iock nut (6) over the

bonnet (3) and fix it in position
by snapping the split ring (7)
into the top groove on the
bonnet

3) Place the piston (2) with its flat
sealing gasket (5) into the bon-
net (3) and insert the assembly
into the body (1)

4) Tighten the Iock nut (6) on to
the body (1)

FIG. B
1) lnsert the piston (2) fitted with

the flat sealing gasket (5) into
the bonnet (3)

2) Position the bonnet O-ring seaI
(4) in its groove on the body (1)

3) Screw the bonnet (3) into the
body (1)

FIG. A-C
1) Remettez le joint O-ring (4)

dans son Iogement sur le co-
uvercle-support (3)

2) Insérez le couvercle-support (3)
dans la douille (6) et fixez Ies
deux éléments au moyen
de la bague ouverte (7)

3) Insérez le petit piston (2) et
son joint plat (5) dans le corps
(1)

4) Vissez la douille (6) sur le
corps (1)

FIG. B
1) Emboîtez le petit piston (2)

dans le couvercle (3) avec le
joint d'étanchéité (5)

2) Inserez le joint O-ring du co-
uvercle (4) dans son Iogement
sur le corps (1)

3) Vissez le couvercle (3) sur le
corps (1)

FIG. A-C
1) Der O-Ring (4) ist in die Nut

des Oberteils (3) einzubringen
2) Nach dem Aufstecken der

Überwurfmutter (6) auf das
Oberteil (3) wird der Haltering
(7) in die entsprechende Nut
eingesetzt

3) Der mit der Stempeldichtung
(5) versehene Stempel (2)
wird nun in das Oberteil ge-
steckt und die komplette
Einheit wird in das Gehäuse (1)
geschoben

4) Mit der Überwurfmutter (6)
wird nun das Oberteil mit dem
Gehäuse (1) verschraubt

FIG. B
1) Die Stempeldichtung (5) wird

in die Nut im Stempel einge-
bracht. Der komplette Stempel
(2) wird dann in das Oberteil
(3) gesteckt

2) Der O-Ring (4) ist in die Nut im
Gehäuse (1) einzulegen

3) Das Oberteil (3) wird dann in
das Gehäuse (1) eingeschraubt
und festgezogen.

Montaggio Assembly Montage Montage

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1113 of 1659



215

VR PVC-U

Pos.

1
2
3

*4
*5

6
7

*8
*9
10

Componenti

Cassa
Pistoncino
Coperchio

Guarnizione del coperchio
Guarnizione piana del pistoncino

Ghiera
Anello Aperto

Guanizione O-Ring tenuta di testa
Manicotto

Ghiera

Materiale

PVC-U
PVC-U
PVC-U

EPDM o FPM
EPDM o FPM

PVC-U
PVC-U

EPDM o FPM
PVC-U
PVC-U

*parti di ricambio

Pos.

1
2
3

*4
*5
6
7

*8
*9
10

Composants

Corps
Petit piston

Couvercle
Joint O-Ring du couvercle

Joint d'étanchéité
Douille

Bague ouverte
Joint du collet

CoIIet
Écrou union

Materiaux

PVC-U
PVC-U
PVC-U

EPDM no FPM 
EPDM ou FPM

PVC-U
PVC-U

EPDM ou FPM 
PVC-U 
PVC-U

* pièces de rechange

Pos.

1
2
3

*4
*5

6
7

*8
*9
10

Components

Body
Piston

Bonnet
O-Ring seal
Flat gasket

Lock nut
Split ring

Socket seal O-Ring
End connector

Union-nut

Material

U-PVC
U-PVC
U-PVC

EPDM or FPM 
EPDM or FPM

U-PVC
U-PVC

EPDM or FPM 
U-PVC 
U-PVC

Pos.

1
2
3

*4
*5
6
7

*8
*9
10

Benennung

Gehäuse
Stempel
Oberteil

Gehäusedichtung
Stempeldichtung
Überwurfmutter

Haltering
O-Ring

Anschlußteile
Überwurfmutter

Werkstoff

U-PVC
U-PVC
U-PVC

EPDM/FPM
EPDM/FPM

U-PVC
U-PVC

EPDM/FPM
U-PVC
U-PVC

Fig. A (DN 15 ÷ 50) Fig. B (DN 65 ÷ 80) Fig. C (DN 100)

* spare parts
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STAINLESS STEEL KNIFE GATE VALVES
XDV-150-MS METAL SEATED & 

XDV-150-RS RESILIENT SEATED. 
  The XDV-150-MS & RS knife gate range feature investment  cast all stainless steel body, packing gland, 

gate, and yoke and are used in pulp & paper, water treatment, mining and sewage applications. 

The heavy-duty cast body resists deflection from high line loads and internal pressures. Each valve is 
tested to withstand up to 1000 kpa working pressure as required by AS6401-2003, MSS SP-81 and 
ASME B16.5Class 150 specifications.

STANDARD FEATURES AS FOLLOWS:
- Manufactured according to AS6401-2003  
- Metal seated with highly machined seats  
- Highly ground gate for low torque & long life  
- Resilient seat in “U” style for 100% shut off  
- Resilient seat bi-directional for 100% shut off in either direction   
- Resilient seat with special non clog design  
- Sizes 350mm and above include stem thrust ball bearing  
- All sizes with grease nipples for ease of maintanence  
- PTFE packing for up to 260 deg C & Ph range of 3-11  
- Resilient seat options, EPDM, Nitrile, Viton, PTFE  
- Size range 50mm to 1200mm  
- Full port construction  
- Fully lugged to AS4087 B5 CL16 others on request  
- Easy conversion to pneumatic, electric gearbox or chain wheel operation 

OPTIONS:
- Bonneted version 
- V-Port for flow control 
- Deflection cone 
- Special materials 

 
  

Design & specifications may change without notice. 
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Size 50 80 100 150 200 225 250 300 350 375 400 450 500 600 

Face to Face F-F 8 51 51 57 70 70 70 76 76 89 89 89 114 114 

FlangeOD OD 152 190 228 279 343 376 406 482 533 548 597 635 698 812 

Bolt Circle BC 114 146 178 235 292 324 356 406 470 495 521 584 641 756 

Inside Diameter ID 51 76 102 152 203 224 254 305 337 362 387 438 489 591 

Number of Holes N 4 4 4 8 8 8 8 12 12 12 12 12 16 16 

Tap D 16 16 16 16 16 16 20 20 24 24 24 24 24 27 

H-Closed model RS 386 446 491 589 724 837 861 969 116 1200 1237 1350 1956 2367 

H-Open model RS 446 541 589 744 927 1095 1135 1280 1453 1639 1658 1840 2507 2996 

H-Closed model MS 346 406 451 549 679 792 816 924 1066 1150 1187 1330 1936 2317 

H-Open model MS 406 501 549 704 882 1050 1085 1235 1403 1589 1603 1790 2457 2946 

Handwheel Dia H/W 200 200 200 225 300 300 350 350 400 400 400 500 500 700 

Raised Face Dia RF 92 127 157 216 270 298 324 381 413 445 470 533 584 692 

Weight (Kg) 10 12 14 22 34 49 54 70 105 121 128 178 230 330 

DIMENSIONS

 
MATERIALS

NO. PART NAME MATERIAL RES SEAT MATERIAL METAL SEAT QTY 

1 BODY A351 – CF8M A351 – CF8M 1

2 DISC A240 – 316 A240 – 316 1

3 YOKE A351 – CF8 A351 – CF8 1

4 STEM A276 – 304 A276 – 304 1

5 BODY SEAT STANDARD NBR (OTHER OPTIONS AVAILABLE) A351 – CF8 

6 PACKING PALMETTO/#1347 - AF PALMETTO/#1347 - AF 1SET 

7 PACKING GLAND A351 – CF8M A351 – CF8M 1

8-1 GLAND BOLT A193 – B8 A193 – B8 SET

8-2 GLAND NUT A194 – 8 A194 – 8 SET

9-1 YOKE BOLT A193 – B8 A193 – B8 4

9-2 YOKE NUT A194 – 8 A194 – 8 4

10-1 DISC BOLT A193 - B8 A193 - B8 2

10-2 DISC NUT A194 - 8 A194 - 8 2

11 YOKE SLEEVE BRASS BRASS 1

12 THRUST WASHER BRASS BRASS 1

13 HAND WHEEL A338 A338 1

14 NAME PLATE A240 - 304 A240 - 304 1

15 SET SCREW N/A A193 – B7 1

16 WHEEL NUT BRASS BRASS 1

17 NUT COLLAR A276-304 N/A 1

18 GREASE NIPPLE PROPRIETRY PROPRIETRY 1

20 BEARING HOUSING A351-CF8 A351-CF8 1

21 THRUST BALL BEARING PROPRIETRY PROPRIETRY 2

22 BEARING GLAND A351 - CF8 A351 - CF8 1

23-1 BEARING HOUSING BOLT A193 – B8 A193 – B8 4

23-2 BEARING HOUSING NUT A194 - 8 A194 - 8 4

24 COLLAR LOCK NUT A194 - 8 N/A
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RESILIENT SEATED (XDV-150-RS) 

METAL SEATED (XDV-150-MS)

(FOR BOTH RESILIENT & METAL SEAT)

(FOR BOTH RESILIENT & METAL SEAT)

(FOR RESILIENT SEAT)

(FOR RESILIENT SEAT)

(FOR RESILIENT SEAT)

(FOR METAL SEAT)
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4. Lists and Checksheets 
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C:\BJC\TMS\Tenix\Fairfield\O&M Manual\Documents\Suppliers.doc Page  1

Scope of Works Contractor/Supplier

Supply of 
Membranes,
Modules, 
Cassettes

Name:
ABN:
Address:
Phone:
Contact:

KOCH AUSTRALIA PTY LTD
70 080 357 36g6 Street, St Kew, VIC,
3101
0413 1 98 334
Mark Forbes

Supply of Inlet 
Screening
and Grit removal 
&
dewatering 
equipment

Name:
ABN:
Address:
Phone:
Contact:

CST WASTEWATER SOLUTIONS PTY
LTD
35 001 226 160
16/20 Barcoo Street, Roseville NSW
2069
02 941 7 361 1
Pieter Groenewegen

Design , 
manufacture,
supply, 
commission In-
Tank Diffused Air
Aeration system

Name:
ABN:
Address:
Phone:
Contact:

AQUATEC-MAXCON PTY LTD
45 002 250 482
119 Toongarra Rd, Leichhardt, Qld 
07-3
07-3813 7100
Russell Foots

Supply dewatering
centrifuge 
including
control panel,
accessories and 
services

Name:
ABN:
Address:
Phone:
Contact:

GEA WESTFALIA SEPERATOR
AUSTRALIA PTY LTD
21 006 947 235
47 Northgate Drive, Thomastown
Victoria 3074
09 9463 1 920
Luke Welsh

Supply of 
Electrical
Switchboards

Name:
ABN:
Address:
Phone:
Contact:

HALMAC SERVICES (QLD) PTY LTD
40 741 712 113
30 Palmer Place Murarrie Qld 4172
07 3249 9500
John Cameron-Smith

Supply Sludge 
Transfer
and Storage 
Equipment

Name:
ABN:
Address:
Phone:
Contact:

SPIRAC Pty Ltd
69 119 874 038
11 Warburton Street, Murrumba Downs
QLD 4503
Rick Hill

Supply of Aeration
Blowers and 
Associated
Equipment

Name:
ABN:
Address:
Phone:
Contact:

PDA BLOWER COMPANY
60 050 132 959
34 Nicole Way, Dandenong South
Victoria 3173
03 9794 0855
Bob Stevenson

Supply Centrifugal
Pumps Name:

ABN:
Address:
Phone:
Contact:

WEIR SERVICES AUSTRALIA PTY
LTD
14 Mt Gravatt-Capalaba Road,
Upper Mt Gravatt, Qld 4122
Selwyn Jackson

Supply 
Compressors Name:

ABN:
Address:
Phone:
Contact:

Champion Compressors Pty Ltd
68 006 732 332
324 Frankston-Danendenong Road,
Dandenong Vic 3175
03-9703 9031
Daryl Davis
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C:\BJC\TMS\Tenix\Fairfield\O&M Manual\Documents\Suppliers.doc Page  2

Scope of Works Contractor/Supplier

Supply of 
Chemical
Dosing Equipment

Name:
ABN:
Address:
Phone:
Contact:

Grundfos Pumps Pty Ltd
90 007 920 765
2/68 Murdoch Circuit, Acacia Ridge Qld
4110 (PO Box 3397, Sunnybank South
LPO Qld 4109)
07-3272 1980
Tony Haegens

Supply of 
Pumping
Equipment

Name:
ABN:
Address:
Phone:
Contact:

ABS WASTEWATER TECHNOLOGY
PTY LTD
28 119 024 083
7 Forge Close, Sumner Park Qld 4074
Peter Sneddon

Supply 
Polyethylene
Tanks

Name:
ABN:
Address:
Phone:
Contact:

CLARK TANKS
92 114 587 692
PO BOX 477, Spring Hill Qld 4004
John Burton

Design, supply 
and install
acoustic louvers 
and ventilation

Name:
ABN:
Address:
Phone:
Contact:

PENINA PTY LTD t/a ACRAN
80 942 800 171
Cnr Fulcrum and Bandara Streets
Richlands. Qld 4077
07-3217 0055
Richard Devereux

Service Water 
Pumps Name:

ABN:
Address:
Phone:
Contact:

Grundfos Pumps Pty Ltd
90 007 920 765
2/68 Murdoch Circuit, Acacia Ridge Qld
4110 (PO Box 3397, Sunnybank South
LPO Qld 4109)
07-3272 1980
Tony Haegens

Supply Rotary 
Lobe
Pumps

Name:
ABN:
Address:
Phone:
Contact:

DYNAPUMPS
41 095 941 949
88 Belgravia Street, Belmont WA 6104
08-9424 2000
Charlie Iannantuoni

Supply of 
Stoplogs and
Penstocks Name:

ABN:
Address:
Phone:
Contact:

LUDOWICI AUSTRALIA PTY LTD
(Watergates SP)
88 010 340 566
18 Hansells Parade, Riverview QLD
4303
07 3816 1660
Sachin Bhosale
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Check Sheet 
 
Visually Check Level in Wet Well 
Listen for excessive pump noise in Dry Well 
Check Autosampler has empty bottles 
Check OCU Fans are running 
Visually Check Flowmeter registers 
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Check Sheet 
 
Visually Check Level in Receival Chamber 
Visually Check Autoscreen is running 
Visually Check Conveyor runs 
Visually Check Grit paddle and Pump runs 
Visually Check CIT & pH Instruments register 
 
 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1127 of 1659



 
C:\BJC\TMS\Tenix\Fairfield\NEW\Check Sheets\Fairfield WRP Biotreat  0400 Check Sheet Sludge Treatment Plant.doc Page  1 

 
Check Sheet 
 
Visually Check Level in Sludge Bin has spare capacity 
Visually Check Level in Polymer Mixing Tank is sufficient 
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Check Sheet 
 
Visually Check Level in Bioselector Tank is sufficient 
Visually Check Level in Membrane Feed Tank is sufficient 
Visually Check Level in Alum Tank is sufficient 
Check of LCP Blowers is active  
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Check Sheet 
 
Visually Check Level in Membrane Tanks is sufficient 
Visually Check Level in Membrane Balance Tank is sufficient 
Visually Check Level in Acid & Caustic Tank is sufficient 
Check of LCP Blowers is active  
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C:\BJC\TMS\Tenix\Fairfield\NEW\Check Sheets\Fairfield WRP Biotreat  0700 Check Sheet Disinfection.doc Page  1 

 
Check Sheet 
 
Visually Check Level in Hypo Tank 
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C:\BJC\TMS\Tenix\Fairfield\NEW\Check Sheets\Fairfield WRP Biotreat  1000 Check Sheet Site Services Plant.doc Page  1 

 
Check Sheet 
 
Visually Check Air Receiver Tank Pressure at gauge 
Check LCP of Compressor is active 
Visually Check Service Water Reservoir Pressure at gauge 
Check LCP of Service Water is active 
 
Check PLC Panel is powered 
Check Controls Server is functioning 
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REVISION: J

Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

Inlet Pump Station

PU 0111 001 Inlet Pump (high flow duty) Centrifugal dry-mounted pump, 
vertical Raw sewage 170L/s @20 m head VSD 50 Hidrostal FO6k-SO3 Weir

PU 0111 002 Inlet Pump (high flow duty) Centrifugal dry-mounted pump, 
vertical Raw sewage 170L/s @20 m head VSD 50 Hidrostal FO6k-SO3 Weir

PU 0111 003 Inlet Pump (low flow duty) Centrifugal submersible pump Raw sewage 65L/s @25 m head VSD 30 Hidrostal F04K-S03R Weir
PU 0111 004 Inlet Pump (low flow duty) Centrifugal submersible pump Raw sewage 65L/s @25 m head VSD 30 Hidrostal F04K-S03R Weir
AS 0111 001 Autosampler Refrigerated, 24 bottle Sewage 240 VAC 1 Sigma 900 Series John Morris/HACH

Inlet Works

SC 0210 001 Inlet Screen (50% duty)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

SC 0210 002 Inlet Screen (50% duty)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

SC 0210 003 Inlet Screen (Standby)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

CV 0210 001 Screenings Screw Conveyor 1 Shaftless spiral conveyor Screenings
0.1 m3/hr, 25% w/v 
screenings DOL 0.75 STS STS20 CST Wastewater Solutions, Sydney 

CV 0210 002 Screening Screw Conveyor 2 Shaftless spiral conveyor Screenings
0.1 m3/hr, 25% w/v 
screenings DOL 0.75 STS STS20 CST Wastewater Solutions, Sydney 

GP 0230 001 Grit Chamber/Paddle 270 degree vortex grit chamber Screened sewage 233 L/s DOL 0.75 Pista Pista 7.0 CST Wastewater Solutions, Sydney 
PU 0230 002 Grit Pump Vendor specified Sewage / grit Vendor specified DOL 2.2 Turbo 4B2H CST Wastewater Solutions, Sydney 
GC 0240 001 Grit Classifier Vendor specified Sewage / grit Vendor specified DOL 1.5 S&L 15NZ CST Wastewater Solutions, Sydney 
AS 0240 001 Autosampler Refrigerated, 24 bottle Sewage 240 VAC 1 Sigma 900 Series John Morris/HACH
PU 0250 001 Existing PST Pump Sumbersible pump Sewage 26.2 L/sec @ 6.4 m head DOL 3.1 Flygt NP3102.181 Flygt
F 0811 001 Biological Trickling Filter Vendor specified Air/Fluid Ecopro EcoPro
F 0811 002 Carbon Filter Vendor specified Air/Fluid Ecopro Ecopro

PU 0811 001 Odour Control Recirc. Pump 
(Duty) Vendor specified Fluid DOL 1.5 Ecopro Ecopro

PU 0811 002 Odour Control Recirc. Pump 
(Standbyy) Vendor specified Fluid DOL 1.5 Ecopro Ecopro

FN 0811 003 Odour Control Extraction Fan 
(Duty) Vendor specified Air 2500 m3/hr DOL 2.2 Ecopro Ecopro

FN 0811 004 Odour Control Extraction Fan 
(Standby) Vendor specified Air 2500 m3/hr DOL 2.2 Ecopro Ecopro

HTR 0811 001 Heater/Dehumidifier Vendor specified Air DOL Ecopro Ecopro

PU 0811 005 Odour Control Nutrient Dosing 
Pump (Duty) Vendor specified Chemical 240 VAC 0.37 Ecopro Ecopro

PU 0811 006 Odour Control Nutrient Dosing 
Pump (Standby) Vendor specified Chemical 240 VAC 0.37 Ecopro Ecopro

Bioreactor

MV 0540 001
Recycle pump Stream 1 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 002
Recycle pump Stream 2 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 003
Recycle pump Stream 3 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 004
Recycle pump Stream 4 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MX 0511 001

MBR 1 Anoxic Zone Mixer Submersible Mixed liquor

Tank volume 300 m3, 4.3 m 
deep, 11 m long, 6.5 m wide, 
8,000 mg/L MLSS 
concentration DOL

1.5 ITT Flygt SR4640.410SG15 ITT Flygt

MX 0512 001

MBR 2 Anoxic Zone Mixer Submersible Mixed liquor

Tank volume 300 m3, 4.3 m 
deep, 11 m long, 6.5 m wide, 
8,000 mg/L MLSS 
concentration DOL

1.5 ITT Flygt SR4640.410SG15 ITT Flygt

PU 0530 001 WAS pump (Duty) Centrifugal dry-mounted pump Mixed liquor 3 L/s @ 10 m head DOL 2.4 ITT Flygt NZ3102.181 ITT Flygt
PU 0530 002 WAS pump (Standby) Centrifugal dry-mounted pump Mixed liquor 3 L/s @ 10 m head DOL 2.4 ITT Flygt NZ3102.181 ITT Flygt

Aeration

BL 0520 001
Bioreactor air blower No.1 
(Duty) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1133 of 1659



Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

BL 0520 002
Bioreactor air blower No.2 
(Standby) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA

BL 0520 003
Bioreactor air blower No.3 
(Duty) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA

FN 0520 004
Bioreactor air blower cooling fan 
No.1 Air DOL 0.37 PDA Hibon / PDA

FN 0520 005
Bioreactor air blower cooling fan 
No.2 Air DOL 0.37 PDA Hibon / PDA

FN 0520 006
Bioreactor air blower cooling fan 
No.3 Air DOL 0.37 PDA Hibon / PDA
Bioreactor 1 air diffusers Fine bubble membrane diffusers Air Aquablade Aquatec-Maxcon
Bioreactor 2 air diffusers Fine bubble membrane diffusers Air Aquablade Aquatec-Maxcon
Bioselector 1 air diffusers Coarse bubble membrane diffusers Air EDI MaxAir Tenix
Bioselector 2 air diffusers Coarse bubble membrane diffusers Air EDI MaxAir Tenix

BL 0650 001
Membrane air blower No.1 
(Duty) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

BL 0650 002
Membrane air blower No.2 
(Duty) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

BL 0650 003
Membrane air blower No.3 
(Standby) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

FN 0650 001
Membrane air blower cooling 
fan No.1 Air Coupled 0.18 PDA Hibon / PDA

FN 0650 002
Membrane air blower cooling 
fan No.2 Air Coupled 0.18 PDA Hibon / PDA

FN 0650 003
Membrane air blower cooling 
fan No.3 Air Coupled 0.18 PDA Hibon / PDA

Membrane 
Systems

PU 0660 001
MBR Permeate Pump Stream 
No. 1 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 002
MBR Permeate Pump Stream 
No. 2 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 003
MBR Permeate Pump Stream 
No. 3 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 004
MBR Permeate Pump Stream 
No. 4 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

Membrane modules X 8 Hollow Fiber Membrane Modules Mixed Liquor
Refer to Membrane 
Specification Puron PSH-1500 Koch Membrane Systems

AS 0660 001 Autosampler Refrigerated, 24 bottle Final effluent 240 VAC 1 Sigma 900 Series John Morris/HACH
Services

PU 1030 001
Reclaimed effluent washwater 
pump (Duty) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

PU 1030 002
Reclaimed effluent washwater 
pump (Duty) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

PU 1030 003
Reclaimed effluent washwater 
pump (Standby) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

C 1011 001
Air Compressor No.1 for MBR 
(Duty) Air Compressor and reciever Air

0.7 L/s @ 600kPa, 1500L 
receiver (approx) DOL 4 Champion Ci40 Champion Compressors

C 1011 002
Air Compressor No.2 for MBR 
(Standby) Air Compressor and reciever Air

0.7 L/s @ 600kPa, 1500L 
receiver (approx) DOL 4 Champion Ci40 Champion Compressors

FN 1011 001 Air Dryer Refrigerative air dryer Air 0.2 L/s @ 600kPa DOL 1 Champion Ci40 Champion Compressors
Chemical Dosing

PU 0671 001
Sodium Hypochlorite dosing 
pump 1 (Duty) Diaphragm dosing pump Chemical 200 L/hr @ 10m Head DOL 0.18 Alldos DMX226-230M Grundfos - Alldos

PU 0671 002
Sodium Hypochlorite dosing 
pump 2 (Standby) Diaphragm dosing pump Chemical 200 L/hr @ 10m Head DOL 0.18 Alldos DMX226-230M Grundfos - Alldos

PU 0710 001
Sodium Hypochlorite dosing 
pump 3 (Duty) Diaphragm dosing pump Chemical 20 L/hr @ 10m Head DOL ?? Alldos ?? Grundfos - Alldos

PU 0710 002
Sodium Hypochlorite dosing 
pump 4 (Standby) Diaphragm dosing pump Chemical 20 L/hr @ 10m Head DOL ?? Alldos ?? Grundfos - Alldos

MX 0673 001 Citric acid tank mixer Stand mounted, vertical Chemical pH 2 2.3 turnovers/min DOL 0.37 Mixtec Series 1000 Mixtec
PU 0673 002 Citric dosing pump (Duty) Diaphragm dosing pump Chemical pH 2 100 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos
PU 0673 003 Citric dosing pump (Standby) Diaphragm dosing pump Chemical pH 2 100 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos
PU 0584 001 Alum dosing pump (Duty) Diaphragm dosing pump Chemical 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-52M Grundfos - Alldos
PU 0584 002 Alum dosing pump (Standby) Diaphragm dosing pump Chemical 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-52M Grundfos - Alldos

PU 0672 001
Caustic soda dosing pump No. 
1 Diaphragm dosing pump Chemical pH 11 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1134 of 1659



Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

PU 0672 002
Caustic soda dosing pump No. 
2 Diaphragm dosing pump Chemical pH 11 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos

Sludge Handling

TK 0461 001

Powdered polymer make up 
system (incl. 1 feeder and 2 
mixers) Automated vendor package Powdered polymer 4 kg/hr polymer

Alldos
412-2000

Grundfos - Alldos

FD 0461 001 Polymer feeder Screw feeder Powdered polymer 4 kg/hr polymer DOL 0.5 Alldos 412-2000 Grundfos - Alldos

MX 0461 002 Polymer mixer tank 1 Stand mounted, vertical
0.25% Polymer 
solution DOL 0.5 Alldos 412-2000 Grundfos - Alldos

MX 0461 003 Polymer mixer tank 2 Stand mounted, vertical
0.25% Polymer 
solution DOL 0.5 Alldos 412-2000 Grundfos - Alldos

PU 0461 004 Polymer dosing pump No. 1 Helical rotor
0.25% Polymer 
solution 0.5 L/s VSD 1.5 Mono C13AC31SMA/G Grundfos - Alldos

PU 0461 005 Polymer dosing pump No. 2 Helical rotor
0.25% Polymer 
solution 0.5 L/s VSD 1.5 Mono C13AC31SMA/G Grundfos - Alldos

MX 0461 003 Polymer static mixer
0.01% Polymer 
solution 25 mm diameter Alldos n/A Grundfos - Alldos

BL 0441 001 Sludge Tank 1 Aerator No. 1 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0441 002 Sludge Tank 1 Aerator No. 2 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0442 001 Sludge Tank 2 Aerator No. 1 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0442 002 Sludge Tank 2 Aerator No. 2 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

PU 0450 001 Sludge transfer pump (Duty) Rotary lobe pump Mixed liquor 10 L/s @ 10 m head VSD 7.5 Boerger PL200 Dynapumps

PU 0450 002 Sludge transfer pump (Standby) Rotary lobe pump Mixed liquor 10 L/s @ 10 m head VSD  7.5 Boerger PL200 Dynapumps

PU 0441 001 Existing sludge transfer spump TBA TBA TBA TBA

CE 0450 001

Dewatering Centrifuge Decanter centrifuge Mixed liquor 32.8 m3/h 

VSD 
(vendor 
supply).
    3-ph 
supply

45 Westfalia UCF466 GEA

CE 0450 002

Dewatering Centrifuge (scroll) Decanter centrifuge Dewatered Solids

VSD 
(vendor 
supply).
    3-ph 
supply

37 Westfalia UCF466 GEA

CV 0450 001 Sludge Conveyor No. 1 Shaftless screw conveyor 14% Biosolids 2.5 m3/hr DOL 1.5 Spirac OKT320 Spirac

CV 0450 002
Sludge Conveyor No. 2 
(reversing) Shaftless screw conveyor 14% Biosolids 2.5 m3/hr DOL 0.75 Spirac U320 Spirac

BN 0450 003
Sludge bin No. 1 with internal 
conveyor Enclosed "Spirotainer" type 14% Biosolids 10 m3 DOL 1.5 Spirotainer STU355 Spirac

BN 0450 004
Sludge bin No. 2 with internal 
conveyor Enclosed "Spirotainer" type 14% Biosolids 10 m3 DOL 1.5 Spirotainer STU355 Spirac

Miscellaneous
Transformer
Generator
UPS
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Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 1

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

LIT0111002 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Level Transmitter No 1 Ultrasonic Level 
Transmitter

0 - 15 m 0 - 5 m N VEGA VEGA SN63.XXACHKMXX, TBA TK-0111-001 Thread BSB 
connection (size TBA)

On top of Inlet P.S wet well tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Inlet P.S MCC With Remote Transmitter

LIT0111004 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Level Transmitter No 2 Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+ 
VEGADIS11X+DIS62

.XXKMAXXV

TBA TK-0111-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4-20mA 2 wires device TB A TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

LS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well High level switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA TK-0111-001 Hook on top of tank N.A Free voltage 
contact

24VDC Digital 4C+E control cable TBA TENIX E&I Contractor Inlet P.S MCC

LS0111003 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well High High Level Switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-2, 
sensors 1x(0.2/1-10)

TBA TK-0111-001 Hook on top of tank N.A Free voltage 
contact

240VAC Digital 2C+E control cable & 
2C+E Power

TBA TENIX E&I Contractor Inlet P.S MCC

AS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Auto Sampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA Existing Manhole refere to 
P&ID

peristaltic pump suck 
sample from manhole

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

LS0111006 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Dry Well Flooded Alarm & Trip 
Level Switches

Conductive Level 
Switch

0-30m TBA E Multitrode Multitrode RELAY 1x MTR-5, 
sensors 2x(0.2/1-10)

TBA TK-0111-002 Hook set from Vendor On top of Inlet P.S dry well tank 2 Free voltage 
contact output

24VDC 2 Digital 6C+E control cable TBA TENIX E&I Contractor Inlet P.S MCC One multitrode relay with two outputs

LS0111005 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Dry Well Sump Pump Low & 
High  Level Switches

Conductive Level 
Switch

0-30m TBA E Multitrode Multitrode RELAY 1x MTR-2, 
sensors 2x(0.2/1-10)

TBA TK-0111-002 Hook set from Vendor On top of Inlet P.S dry well tank 2 Free voltage 
contact output

240VAC 2 Digital 4C+E control cable & 
2C+E Power

TBA TENIX E&I Contractor Inlet P.S MCC One multitrode relay with two sensor will 
control Sump Pump

PIT0111001 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 2  Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

PIT0111002 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 1 Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

PIT0111003 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Dry Well Pump Station Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

ZS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Dry Well Pump No 1  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Wet well valves pit Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111002 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Dry Well Pump No 2  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Wet well valves pit Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111003 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Pump No 1  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111004 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Pump No 2  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111006 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Bypass  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC HOLD

FIT0111003 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Dry Well  Flow Transmitter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Inlet P.S MCC HOLD

FIT0111001 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 2 Flow 
Transmitter

Mag Flow 
Transmitter

TBA 0 - 100 L/sec N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Inlet P.S MCC HOLD

FIT0111002 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 1 Flow 
Transmitter

Mag Flow 
Transmitter

TBA 0 - 200 L/sec N Emerson Emerson 570TM400C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 375 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TENIX E&I Contractor Inlet P.S MCC HOLD

LIT0210001 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
DIS61.XXKMAV

TBA TK-0210-001 Thread BSB 
connection (size TBA)

threaded to fabricated stand on top 
of tank

N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LS0210002 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt ENM-10 TK-0210-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

LS0210003 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber High High Level 
Switch

Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt ENM-10 TK-0210-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

CIT0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Works Exit Chamber Conductivity Transmitter Conductivity  
Transmitter

TBA 0 - 10,000 uS/cm

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: D3725E2T    

Installation Kit: 
MH432G

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A  240AC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Works Exit Chamber PH Transmitter pH  Transmitter

TBA TBA

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Conductivity and temperture transmitter 
(2PR signal cable required)

PSL1030002 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 1  Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.01 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PSL1030003 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 2 Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.02 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PSL1030004 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 3  Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.03 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

ZS0210001 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 1 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.01 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210002 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 2 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.02 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210003 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 3 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.03 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0240001 7107-I-DWG-5006 7107-E-DWG-4561 Dewatering Screw Conveyor Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.03 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210004 7107-I-DWG-5005 7107-E-DWG-4561 Screening Conveyor No 1 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Screening Conveyor No. 
01

N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210005 7107-I-DWG-5005 7107-E-DWG-4561 Screening Conveyor No 2 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Screening Conveyor No. 
02

N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

LIT0250001 7107-I-DWG-5005 7107-E-DWG-4547 Bypass Storage Tank Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0250-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4-20mA 2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

FIT0250001 7107-I-DWG-5005 7107-E-DWG-4547 Bypass Storage Tank Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM150C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA TK-0250-001 walk way. 150 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

AS0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Work Exit Chamber Auto Sampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA Between exit chamber and 
grit chamber

peristaltic pump suck 
sample from channel

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

FIT0230001 7107-I-DWG-5006 7107-E-DWG-4545 Inlet Work Output To Bioreactor Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM450C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 450 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LS0230002 7107-I-DWG-5006 7107-E-DWG-4562 Inlet Work Output To Existing Outfall Level Switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA Refer to Tag drawings TBA TBA Free voltage 
contact

24Vdc Digital 4C+E Control Cable TBA TENIX E&I Contractor Main MCC

FS0230003 7107-I-DWG-5006 7107-E-DWG-4562 Grit Chamber Service Water Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings TBA TBA Relay (free 
voltage contact)

24VDC Digital 4 wires device TBA TENIX E&I Contractor Main MCC

FS0230001 7107-I-DWG-5006 7107-E-DWG-4562 Grit Pump Discharge Flow Detection Doppler Flow 
Switch 

TBA N BINTECH MICRONECS DFS-II TBA Relay (free 
voltage contact)

24VDC Digital 4 wires device TB A TENIX E&I Contractor Main MCC

AIT0511001 7107-I-DWG-5008 7107-E-DWG-4552 Anoxic/Aerobic  Tank No 1  Dissolved Oxygen 
Transmitter

Dissolved 
Oxygen 

Transmitter

TBA 0 - 10 mg/L N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

LIT0511002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 6 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0511-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

AIT0511003 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Dissolved Oxygen Transmitter Dissolved 
Oxygen & 

Tempreture 
Transmitter

TBA 0 - 10 mg/L, 0-
100 C

N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 2X4-20mA 2X2wires for signal 
and 2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

AIT0511004 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 MLSS Transmitter MLSS - 
Measurement 
Transmitter

0 - 15,000 mg/L TBA N HACH HACH Controller: 
LXV401.52.00002,       
Sensor: 
LXV423.99.00100        
Installation Kit: 
5734400
Sunshield: LZX961.54 

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC

AIT0511005 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 ORP/PH Transmitter pH&ORB  
Transmitter

TBA ORP -200 mV - 
+200 mV, PH 0-

14

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH&ORB

AIT0512001 7107-I-DWG-5008 7107-E-DWG-4552 Anoxic/Aerobic  Tank No 2 Dissolved Oxygen 
Transmitter

Dissolved 
Oxygen 

Transmitter

TBA 0 - 10 mg/L N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

LIT0512002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 6 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0512-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

AIT0512003 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank 2 Dissolved Oxygen Transmitter Dissolved 
Oxygen & 

Tempreture 
Transmitter

TBA 0 - 10 mg/L, 0-
100 C

N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 2X4-20mA 2X2wires for signal 
and 2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature
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Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 2

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

AIT0512004 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 MLSS Transmitter MLSS - 
Measurement 
Transmitter

0 - 15,000 mg/L TBA N HACH HACH Controller: 
LXV401.52.00002,       
Sensor: 
LXV423.99.00100        
Installation Kit: 
5734400
Sunshield: LZX961.54 

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC

AIT0512005 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 ORP/PH Transmitter pH&ORB  
Transmitter

TBA ORP -200 mV - 
+200 mV, PH 0-

14

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH&ORB

FIT0630001 7107-I-DWG-5008 7107-E-DWG-4548 Bioreactor Tank No 1 RAS Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM100C4SSFXA
A1AM Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0630002 7107-I-DWG-5008 7107-E-DWG-4548 Bioreactor Tank No 2 RAS Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM100C4SSFXA
A1AM Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0520001 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Air Flowmeter AnuBar TBA TBA N TBA Emerson 3051SFADG120ZSH
PS2T100031AA1B2R

LQ4

TBA Refer to Tag drawings Flange Adaptor Union Direct In Pipe N.A TBA 4-20mA 1 PR signal cable TB A TENIX E&I Contractor Main MCC

FIT0520002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 Air Flowmeter AnuBar TBA TBA N TBA Emerson 3051SFADG120ZSH
PS2T100031AA1B2R

LQ4

TBA Refer to Tag drawings Flange Adaptor Union Direct In Pipe N.A TBA 4-20mA 1 PR signal cable TB A TENIX E&I Contractor Main MCC

FIT0540001 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No 1 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540002 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No 2 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540003 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No.03 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540004 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No.04 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

PI0650001 7107-I-DWG-5009 N.A Membrane Tank No 1 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650002 7107-I-DWG-5009 N.A Membrane Tank No 2 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650003 7107-I-DWG-5009 N.A Membrane Tank No 3 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650004 7107-I-DWG-5009 N.A Membrane Tank No 4 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

LSL0660001 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 1  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 1 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660002 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 2 Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 2 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660003 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 3  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 3 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660004 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 4  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No.04 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PIT0660003 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660009 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump  No 2   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660015 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 3   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660021 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4  Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PS0660004 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660010 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 2   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660016 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump  No 3   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660022 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4  Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

FIT0660001 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660002 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 2 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660003 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 3 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660004 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LIT0660001 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 4 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0660-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

LSLL0660001 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Low Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA TK-0660-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

AIT0660026 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Inlet Turbidity Transmitter Turbidity 
Transmitter

TBA 0 - 10 NTU N HACH HACH Controller: 
LXV401.52.00002,    
Sensor:    6010101    

TBA Refer to Tag drawings Flow Thru sensor flow thru, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT1040001 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Turbidity Transmitter Turbidity 
Transmitter

TBA 0 - 10 NTU N HACH HACH TBA TBA Refer to Tag drawings Immersion sensor Immersion type, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

CIT1040002 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Conductivity Transmitter Conductivity  
Transmitter

TBA 0 - 10,000 uS/cm

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: D3725E2T    

Installation Kit: 
MH432G

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A  240AC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT1040003 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank PH & ORB Transmitter pH&ORB  
Transmitter

TBA TBA N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH instrument is exist in CCT outlet 
(BW to confirm whether we need to 

replace it or keep it)

AS1040004 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Autosampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA TBA peristaltic pump suck 
sample from channel

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

AIT1040005 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Chlorine Transmitter Chlorine 
Analyser

0-10mg/l TBA N HACH HACH 9184sc TFC analyzer 
with sc100 c ontroller

TBA Refer to Tag drawings Sample from tank thru 
sample pump

Sensor and analyser in one SKID 
on top of tank

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for transmitter 
power and 2C+E for 
sample pump power.

TENIX E&I Contractor Main MCC GPO for sample pump is required

FS0520001 7107-I-DWG-5012 7107-E-DWG-4552 Blower to Bioreactor Tank No 1  Flow Switch Thermal Flow 
Switch

TBA 1200 - 1500 
cm/s switch

N IFM Effector IFM Effector SI6000 TBA Refer to Tag drawings BSB (size TBA) sensor thread on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC Model number to be confirmed

FS0520002 7107-I-DWG-5012 7107-E-DWG-4552 Blower to Bioreactor Tank No 2  Flow Switch Thermal Flow 
Switch

TBA 1200 - 1500 
cm/s switch

N IFM Effector IFM Effector SI6000 TBA Refer to Tag drawings BSB (size TBA) sensor thread on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC Model number to be confirmed

PSH0520001 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 1 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0520002 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 2 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0520003 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 3 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PI0520001 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 1 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0520002 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 2 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0520003 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 3 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PSH0650001 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 1  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC
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PSH0650002 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 2  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0650003 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 3  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PI0650001 7107-I-DWG-5013 N.A Membrane Blower No 1 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0650002 7107-I-DWG-5013 N.A Membrane Blower No 2 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0650003 7107-I-DWG-5013 N.A Membrane Blower No 3 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FIT0441001 7107-I-DWG-5015 7107-E-DWG-4545 WAS Stream Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 80 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LIT0441001 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 1 Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0441-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

LIT0442001 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 2 Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0442-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

FIT0450001 7107-I-DWG-5016 7107-E-DWG-4545 Sludge Transfer  Flowmeter Mag Flow 
Transmitter

TBA 0 - 15 L/s N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 80 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0441002 7107-I-DWG-5015 TBA Digester 1&2 Supernatant Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson HOLD TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC ON HOLD

AIT0441002 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 1  Supernatant Turbidity 
Transmitter

Turbidity 
Transmitter

TBA 0 - 1000 NTU N HACH HACH Controller: 
LXV401.52.00002,    

Sensor: 
LXV424.99.00100    

Installation Kit: 
LZX936       

TBA Refer to Tag drawings Flange sensor on line, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT0442002 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 2 Supernatant Turbidity 
Transmitter

Turbidity 
Transmitter

TBA 0 - 1000 NTU N HACH HACH Controller: 
LXV401.52.00002,    

Sensor: 
LXV424.99.00100    

Installation Kit: 
LZX936       

TBA Refer to Tag drawings Flange sensor on line, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

LIT0450001 7107-I-DWG-5016 7107-E-DWG-4556  Bin No 1 Level Transmitter Ultrasonic level 
Switch

TBA 0 - 3 m N SPIRAC Siemens ULS200 TBA Refer to Tag drawings Thread 2'' BSB 
connection (size TBA)

Sensor threaded or flanged to bin 
cover

non-polarized 
transistor outputs

24 VDC Digital Output 4 wires device TBA Vendor Vendor Main MCC

LIT0450002 7107-I-DWG-5016 7107-E-DWG-4556 Bin No 2 Level Transmitter Ultrasonic Level 
Switch

TBA 0 - 3 m N SPIRAC Siemens ULS200 TBA Refer to Tag drawings Thread 2'' BSB 
connection (size TBA)

Sensor threaded or flanged to bin 
cover

non-polarized 
transistor outputs

24 VDC Digital Output 4 wires device TBA Vendor Vendor Main MCC

FI0450001 7107-I-DWG-5016 N.A Centrifuge Flushing  Potable water Flow Indicator Flow Indicator TBA TBA N TBA TBA TBA TBA TBA TBA N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

FI0450002 7107-I-DWG-5016 N.A Centrifuge Flushing Service Water Flow Indicator Flow Indicator TBA TBA N TBA TBA TBA TBA TBA TBA N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

FSL0450002 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Flushing Line Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings BSB sensor thread on line Free voltage 
contact

24 VDC Digital 4 wires device N.A TENIX E&I Contractor Main MCC

VIT0450001 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Vibration Transmitter Vibration 
Transmitter

TBA TBA N TBA TBA TBA TBA Centrifuge Package TBA Centrifuge Package N.A TBA TBA TBA TBA Vendor Vendor Vendor LCP To Vendor LCP

TIT0450001 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Temperature Transmitter Temperture 
Transmitter

TBA TBA N TBA TBA TBA TBA Centrifuge Package TBA Centrifuge Package N.A TBA TBA TBA TBA Vendor Vendor Vendor LCP To Vendor LCP

FIT0450004 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge To Inletwork Outlet Flowmeter Mag Flow 
Transmitter

TBA TBA N TBA TBA HOLD TBA TBA 125 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC ON HOLD

SS0450001 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Conveyor No 1 speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450002 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Conveyor No 2 speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450003 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 conveyor speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450004 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 conveyor speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC

ZSO0450003 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 Retractable Chute Open limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSC0450004 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 Retractable Chute Close limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSO0450005 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 Retractable Chute Open limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSC0450006 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 Retractable Chute Close limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A TBA Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

PSL1011012 7107-I-DWG-5018 7107-E-DWG-4554 Compressed Tank Air Pressure Switch Pressure Switch TBA TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC
TSH1011001 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 1 Temperature Switch Temperature 

Switch
TBA TBA N TBA TBA TBA TBA Compressor Package TBA TBA Free voltage 

contact
N.A Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

TSH1011002 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 2 Temperature Switch Temperature 
Switch

TBA TBA N TBA TBA TBA TBA Compressor Package TBA TBA Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

PSH1011001 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 1 Air Pressure Switch Pressure Switch TBA 0 - 1000 kPa N TBA TBA TBA TBA Compressor Package TBA TBA TBA TBA Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP
PSH1011002 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 2 Air Pressure Switch Pressure Switch TBA 0 - 1000 kPa N TBA TBA TBA TBA Compressor Package TBA TBA TBA TBA Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

TI1011001 7107-I-DWG-5018 N.A Air Dryer Temperature Indicator Temperature 
Gauge

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011001 7107-I-DWG-5018 N.A Air Dryer Pressure Differential Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011010 7107-I-DWG-5018 N.A Drainage Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011002 7107-I-DWG-5018 N.A Dryer Pressure Differential Indicator (post) Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011015 7107-I-DWG-5018 N.A Dischanrge Line Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA N.A N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

PIT1011013 7107-I-DWG-5018 7107-E-DWG-4554 Compressor Dischanrge Line Pressure Transmitter Pressure 
Transmitter

TBA 0 - 1000 kPa N Emerson Emerson 2051TG2A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT1030001 7107-I-DWG-5019 7107-E-DWG-4546 Service Water Discharge Line Pressure Transmitter Pressure 
Transmitter

0 to 10 Bar TBA N TBA TBA TBA TBA Service water vendor 
package

TBA TBA N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA Vendor Vendor Main MCC loop to our PLC is required

PI1030001 7107-I-DWG-5019 N.A Service Water Discharge Line Pressure Indicator Pressure 
Indicator

TBA N.A N TBA TBA TBA TBA Service water vendor 
package

TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FIT1030001 7107-I-DWG-5019 7107-E-DWG-4546 Service Water Discharge Line Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

FIT1030002 7107-I-DWG-5019 TBA Service Water To Inletwork Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM50C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 50 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

LSL0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Tank Low Level Float Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSH0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Tank High Level Float Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PI0673011 7107-I-DWG-5020 N.A Citric Acid Discharge Line Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA N.A N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FS0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Dosing Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings BSB (size TBA) on line PNP 24 VDC Digital 3 wires device TBA Vendor Vendor Main MCC

LSH0673002 7107-I-DWG-5020 7107-E-DWG-4555 Citric Sump High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PSL0673001 7107-I-DWG-5020 7107-E-DWG-4555 Dosing Area  Safety Shower No 1  Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LS0673003 7107-I-DWG-5020 7107-E-DWG-4555 Dosing Common Collection Pit High Alarm Conductive Level 
Switch

0-10m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA Refer to Tag drawings Special hook bracket 
supplied by vendor

Multitrode relay to be fixed in J.Box 
near tank.

Free voltage 
contact

24Vdc Digital 4C+E Control Cable TBA TENIX E&I Contractor Main MCC

LIT0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

thread on top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Tank High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSH0672002 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Bund High  Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

FS0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Dosing  Flowswitch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread on line PNP 24Vdc Digital 4 wires device TBA Vendor Vendor Main MCC

PI0672013 7107-I-DWG-5021 N.A Caustic Discharge line Pressure Indicator Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

LIT0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

thread on top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Tank High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

FS0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite To MBR Tanks  Flowswitch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread on line PNP 24Vdc Digital 4 wires device TBA Vendor Vendor Main MCC
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Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 4

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

FIT0710001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite To Permeate Balance Tank 
Flow Transmitter

Mag Flow 
Transmitter

TBA TBA N Emerson Emerson Tube8711ASA15FR5
NAG1Q4, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 4 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Flowmeter size will be 4mm and to be 
fixed to 15mm pipe, flowmeter 

requirment TBC

PI0671012 7107-I-DWG-5022 N.A Sodium Hypochlorite To MBR Tanks Pressure 
Indicator

Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0710001 7107-I-DWG-5022 N.A Sodium Hypochlorite To Permeate Balance Tank 
Pressure indicator

Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

LSH0671002 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Bund  High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PSL0671001 7107-I-DWG-5022 7107-E-DWG-4555 Dosing Area  Safety Shower No 2 Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LS0461001 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Feeder Low Level Switch Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A Vendor Vendor Vendor Package To Vendor LCP

PI0461001 7107-I-DWG-5023 N.A Potable Makeup Water  Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA on line N.A N.A N.A N.A N.A Vendor Vendor Vendor Package No electrical wiring

FSL0461001 7107-I-DWG-5023 7107-E-DWG-4556 Potable Makeup Water Flow Switch Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A N.A 2C+E control cable N.A Vendor Vendor Vendor Package To Vendor LCP

PI0461002 7107-I-DWG-5023 N.A Potable Makeup Water To Polymer Dilution 
Pressure Indicator

Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA on line N.A N.A N.A N.A N.A Vendor Vendor Vendor Package No electrical wiring

FSL0461004 7107-I-DWG-5023 7107-E-DWG-4556 Potable Makeup Water To Polymer Dilution Flow 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A Vendor Vendor Main MCC

FIT0461005 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Dosing Discharge Line Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM25C4SSFXDA
1AM, 

Transmitter8712ESR1
A2NAM4B6, 

TBA Refer to Tag drawings 25 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX Vendor Main MCC

LSL0461002 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank Low Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

LSH0461003 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank High Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

LSHH0461004 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank High High Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

PSL0461001 7107-I-DWG-5023 7107-E-DWG-4556 Dosing Area  Safety Shower No.03 Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LIT0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

On top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A TENIX E&I Contractor Main MCC

LSH0584002 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Bund Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A TENIX E&I Contractor Main MCC

FIT0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Dosing Pipework Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson Tube8711ASA15FR5
NAG1Q4, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 4 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma TBA TBA TENIX E&I Contractor Main MCC Flowmeter size will be 4mm and to be 
fixed to 15mm pipe, flowmeter 

requirment TBC

PI584014 7107-I-DWG-5024 N.A Alum Discharge Line Pressure Indicator Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings On line on line N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring
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Preventive Maintenance Schedule  

 
C:\BJC\TMS\Tenix\Fairfield\A Prevent Maint\0100 Preventive Maintenance Ready.doc Page  1 

 

1.0 Inlet Pumps  
Inlet Wet Well F04K-S03R Weir 

Tag No. Description 
PU 0111 003 Inlet Pump (low flow duty) 
PU 0111 004 Inlet Pump (low flow duty) 

Dry Well - F06K-S03R+FE050X4 

Tag No. Description 
PU 0111 001 Inlet Pump (high flow duty) 
PU 0111 002 Inlet Pump (high flow duty) 

 
No. of Units   

 
Lubricant Recommended 

Pump– Shell Morlina 5 
F06K 
F04K 
 

 
Period Between Re-Lubrication 

 
 
Pump– 1,000 hours \ 1 Year 
 
 

 
Manufacturer  Weir Minerals 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

MAINTENANCE TASK Daily Weekly Mthly 6Mths Yrly 

Check pump and motor for damage. 
Check the cable. 
Check If pump volume or pressure are acceptable 
Check impeller clearance  
Check overload relay, fuses for correct setting. 
heck correct function of level control. 
Check insulation resistance of motor windings and 
cables 

    X 

Check Oil (1,000 hours)     X 

      

      

 

4 

Quantity to Fill 
31 lit 
11Lit 

Pre-Lubed 
YES 
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Preventive Maintenance Schedule  

 
C:\BJC\TMS\Tenix\Fairfield\A Prevent Maint\0100 Preventive Maintenance Ready.doc Page  2 

 

2.0 Odour Control Extraction 
Tag No. Description 
F 0811 001 Biological Trickling Filter 
F 0811 002 Carbon Filter 
FN 0811 003 Odour Control Extraction Fan (Duty) 
FN 0811 004 Odour Control Extraction Fan (Standby) 
HTR 0811 001 Heater/Dehumidifier 
PU 0811 001 Odour Control Recirc. Pump (Duty) 
PU 0811 002 Odour Control Recirc. Pump (Standby) 
PU 0811 005 Odour Control Nutrient Dosing Pump (Duty) 
PU 0811 006 Odour Control Nutrient Dosing Pump (Standby) 

 
No. of Units   

Lubricant Recommended 
 
 
 

 
Period Between Re-Lubrication 

 
 
 

 
Manufacturer  CleanTeq 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

 
Action 1 

monthly 
2 
monthly 

6 
monthly 

12 
monthly 

Inspect local Control Panel     

Inspect Spray Nozzle     

Inspect extraction fans (F-01,02)     

Inspect nutrient level in the 
Nutrient tank  

 
  

Inspect water line strainer (ST- 
01)  

 
  

Calibrate Temperature Sensors     

Calibrate Pressure Sensors     

Calibrate Nutrient tank level 
instrument (PT-002)    

 

Calibrate H2S Sensors     

Inspect Heater     

 

1 

Quantity to Fill 
Litres 
gm 

 

Pre-Lubed 
Yes 
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OPERATION AND MAINTENANCE 

MANUAL 
 
 

 
 

 
 

Odour Control Plant 
Fairfield WRP Upgrade 

Copyright

No part of this document may be reproduced, stored in a retrieval system, or transmitted in any form or by any means 
without written permission of Clean TeQ. 
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Document 
Queensland Urban Utilities, Fairfield Odour Control Plant
Operations & Maintenance Manual 
VOLUME 1 

Responsible Person Ash Sharma Date 20 August 2010 

27 of 50 

If trouble shooting does not rectify the problem, please contact Clean TeQ for 
further assistance 

Contact 
Maintenance Manager:  Cameron Jamieson
Phone:    03 9797 6719 
    03 9706 8244 
Email:    cjamieson@cleanteq.com 

5 Recommended Spares 

Item Description 
 

Device/ 
TAG No. 

Supplier Model Model 
Number 

No. of 
UNITS  to 
be HELD 

Nutrient Solution  CleanTeQ   200 Ltrs 

      

      

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1143 of 1659



Fairfield WRP Control Valve List

Valves List issued for approval 091007.xls/Control Valve 1

ISSUED FOR APPROVAL Subtotal
Automated

Tag Number Description Valve Type Actuator Type Valve Body Valve Seat Contacts/Limit 
Switches Size Selected 

Supplier

FCV-0250-001 Bypass Channel Actuated Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 400 AVFI

FCV-1030-001 Auto Screen No 1 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-002 Auto Screen No 1 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor
FCV-1030-003 Auto Screen No 2 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor
FCV-1030-004 Auto Screen No 2 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-005 Auto Screen No 3 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-006 Auto Screen No 3 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-0230-002 Grit Chamber Service Water Fluidising Valve Tenix_GateValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 50 AVFI

FCV-0230-003 Grit Pumping Isolation Valve Tenix_DiaphragmValve Diaphragm Actuator Ductile Iron / SS EDPM diaphragm SS seat ZC, ZO 24VDC 100 AVFI

FCV-0520-001 Bioreactor Tank No 1 Bioselector Aeration 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 80 Ebro

FCV-0520-002 Bioreactor Tank No 1 Aerobic/Anoxic Zone 
Aeration Valve 

Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 150 Ebro

FCV-0520-004 Bioreactor Tank No 2 Bioselector Aeration 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 80 Ebro

FCV-0520-005 Bioreactor Tank No 2 Aerobic/Anoxic Zone 
Aeration Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 150 Ebro

FCV-0650-001 Membrane Tank No 1 Aeration Switching 
Valve 

Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-002 Membrane Tank No 1 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-003 Membrane Tank No 2 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-004 Membrane Tank No 2 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-005 Membrane Tank No 3 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-006 Membrane Tank No 3 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-007 Membrane Tank No 4 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-008 Membrane Tank No 4 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0660-001 Membrane Tank No 1 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-002 Membrane Tank No 1 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0660-003 Membrane Tank No 2 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-004 Membrane Tank No 2 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0660-005 Membrane Tank No 3 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-006 Membrane Tank No 3 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro
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Fairfield WRP Control Valve List

Valves List issued for approval 091007.xls/Control Valve 2

Tag Number Description Valve Type Actuator Type Valve Body Valve Seat Contacts/Limit 
Switches Size Selected 

Supplier

FCV-0660-007 Membrane Tank No 4 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-008 Membrane Tank No 4 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0671-002 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0671-003 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0672-002 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-003 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-016 Caustic Dosing Valve (Inlet works) Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-002 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-003 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0671-004 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0671-005 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0672-004 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-005 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-004 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-005 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0520-003 Bioselector/Bioreactor Aeration Changeover 
Valve No 2 Tenix_ButterflyValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 300 Ebro

FCV-0520-006 Bioselector/Bioreactor Aeration Changeover 
Valve No 1 Tenix_ButterflyValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 300 Ebro

FCV-0441-001 Sludge Storeage Tank No 1 WAS Discharge 
Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 80 AVFI

FCV-0441-002 Sludge Storeage Tank No 1 Supernatant 
Offtake Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 100 AVFI

FCV-0442-001 Sludge Storeage Tank No 2 WAS Discharge 
Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 80 AVFI

FCV-0442-002 Sludge Storeage Tank No 2 Supernatant 
Offtake Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 100 AVFI

FCV-0450-007 Centrifuge Potable Water Flushing Line 
Valve Tenix_BallValve Tenix_SolenoidActua

ted SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 50 AVFI

FCV-0450-008 Centrifuge Service Water Flushing Line 
Valve Tenix_BallValve Tenix_SolenoidActua

ted SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 50 AVFI

FCV-0450-001 Sludge Conveyor No. 2 Discharge Valve No 
1 Tenix_SlideGateValve Tenix_AirActuated Vendor ZC, ZO 24VDC 300 Vendor

FCV-0450-002 Sludge Conveyor No. 2 Discharge Valve No 
2 Tenix_SlideGateValve Tenix_AirActuated Vendor ZC, ZO 24VDC 300 Vendor

FCV-0450-003 Sludge Bin No 1 Retractable Chute Valve No 
1 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-0450-004 Sludge Bin No 1 Retractable Chute Valve No 
2 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-0450-005 Sludge Bin No 2 Retractable Chute Valve No 
1 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor
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Fairfield WRP Control Valve List

Valves List issued for approval 091007.xls/Control Valve 3

Tag Number Description Valve Type Actuator Type Valve Body Valve Seat Contacts/Limit 
Switches Size Selected 

Supplier

FCV-0450-006 Sludge Bin No 2 Retractable Chute Valve No 
2 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-1011-001 Compressor Discharge Isolation Valve Tenix_GateValve Tenix_SolenoidActua
ted 20 Vendor

FCV-0671-001 Sodium Hypochlorite Degassing Valve No 1 Tenix_GateValve Solenoid PTFE Viton 12 Vendor

FCV-0710-001 Sodium Hypochlorite Degassing Valve No 2 Tenix_GateValve Solenoid PTFE Viton 12 Vendor

FCV-0461-001 Polymer Batching Make-Up Water Valve Tenix_GateValve Solenoid Brass Nitrile (NBR) 25 AVFI

FCV-0461-003 Polymer Dosing Dilution Water Valve Tenix_GateValve Solenoid Brass Nitrile (NBR) 25 AVFI

CRITICAL SPARES

FCV-XXX-XXX Membrane Tank No X Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-XXX-XXX Membrane Tank No X Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-XXX-XXX Membrane Tank No X Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0650-002 Membrane Tank No X Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-XXX-XXX Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-XXX-XXX Citric/Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI
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Fairfield WRP Manual Valve List

c c

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

HV0111001 Inlet Pump 1 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111001 300 AVFI
HV0111002 Inlet Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111002 300 AVFI
HV0111003 Inlet Pump 2 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111003 300 AVFI
HV0111004 Inlet Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111004 300 AVFI
HV0111005 Inlet Pump 3 Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111005 200 AVFI
HV0111006 Inlet Pump 3 Scour Valve Tenix_GateValve SS/SS Threaded - BSP HV0111006 25 AVFI
HV0111007 Inlet Pump 4 Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV0111007 200 AVFI

FAIRFIELD VALVE LIST
Manual Valves

p _ g
HV0111008 Inlet Pump 4 Scour Valve Tenix_GateValve SS/SS Threaded - BSP HV0111008 25 AVFI

NRV0111006 Wet Well Valve Pit Scour Line Non Return Valve Tenix_CheckValve Flange Table D NRV0111006 100 AVFI

HV0111009 Dry Well Sump Pump Isolation Valve Existing Threaded - BSP HV0111009 80
HV0111010 Inlet Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111010 300 AVFI
HV0111011 Inlet Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111011 300 AVFI
HV0111012 Inlet Pump 3 Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111012 200 AVFI

HV0111013 Inlet Pump 3 Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111013 200 AVFI

HV0111014 Inlet Pump 4 Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111014 200 AVFI

HV0111015 Inlet Pump 4 Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111015 200 AVFI

HV0111016 Dry Well Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111016 375 AVFI

HV0111017 Dry Well Magflow Isolation Valve (Discharge) Tenix KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111017 375 AVFIHV0111017 Dry Well Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111017 375 AVFI

NRV0111001 Inlet Pump 1 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111001 300 AVFI

NRV0111002 Inlet Pump 2 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111002 300 AVFI

NRV0111003 Inlet Pump 3 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111003 200 AVFI

NRV0111004 Inlet Pump 4 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111004 200 AVFI

NRV0111005 Sump Pump Non-Return Valve Existing NRV0111005 80
HV0210001 Screening Bin Drain Valve Tenix_GateValve HV0210001 80 AVFI
HV0250001 PST Sump Pump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0250001 150 AVFI
HV0250002 Service Water Hose Reel Isolation Valve Tenix_GateValve SS Threaded - BSP HV0250002 25 AVFI
HV0811001 Inlet Works Odour Control Cover Valve 1 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811001 100 Vendor
HV0811002 Inlet Works Odour Control Cover Valve 2 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811002 100 Vendor
HV0811003 Inlet Works Odour Control Cover Valve 3 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811003 100 Vendor
HV1030001 Inlet Screen Washwater Isolation Valve 1 Tenix_GateValve SS HV1030001 15 AVFI
HV1030002 Inlet Screen Manual Washwater Valve 1 Tenix_GateValve SS HV1030002 15 AVFI
HV1030003 Inlet Screen Washwater Isolation Valve 2 Tenix_GateValve SS HV1030003 15 AVFI
HV1030004 Inlet Screen Manual Washwater Valve 2 Tenix_GateValve SS HV1030004 15 AVFI
HV1030005 Inlet Screen Washwater Isolation Valve 3 Tenix_GateValve SS HV1030005 15 AVFI
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HV1030006 Inlet Screen Manual Washwater Valve 3 Tenix_GateValve SS HV1030006 15 AVFI
HV1030014 Service Water Flushing Line Tenix_GateValve SS HV1030014 50 AVFI
HV1030016 Potable Water Isolation Valve Tenix_GateValve SS HV1030016 50 AVFI

HV1030017 Service Water to PST Bypass Pipe Isolation Valve Tenix_BallValve SS HV1030017 50 AVFI

HV1030018 Service Water Hose Reel Isolation Valve Tenix_GateValve SS Threaded - BSP HV1030018 25 AVFI
NRV0250001 PST Sump Pump Non-Return Valve Tenix_CheckValve NRV0250001 150 AVFI

RPZ1030001 Potable Supply RPZ (Residual Pressure Device) Tenix_RPZ SS RPZ1030001 50 AVFI

HV0230002 Grit Chamber Washwater Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230002 50 AVFI
HV0230004 Grit Chamber Drain Valve Tenix GateValve Cast Iron/SS/EPDM or Nitrile HV0230004 100 AVFIHV0230004 Grit Chamber Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230004 100 AVFI
HV0230005 Outfall Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230005 375 AVFI
HV0230006 Outfall Flowmeter Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230006 375 AVFI
HV0230007 Grit Pump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230007 100 AVFI
HV0230012 Alum Dosing Isolation Valve Tenix_BallValve PVC-C/EPDM Socket Cement Union HV0230012 15 AVFI
HV0230013 Caustic Dosing Isolation Valve Tenix_BallValve PVC-C/EPDM Socket Cement Union HV0230013 15 AVFI
HV0230010 Grit Pump Rodding Line Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230010 25 AVFI
HV0230011 Grit Pumping Line Flushing Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230011 25 AVFI
HV0240001 Grit Classifier Drain Valve Tenix_BallValve Cast Iron/SS/EPDM or Nitrile HV0240001 150 AVFI
HV0240002 Grit Bin Drain Valve Tenix_GateValve HV0240002 50 AVFI
HV0811004 Inlet Works Odour Control Cover Valve 4 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811004 100 Vendor
HV0811006 Grit System Odour Control Cover Valve 1 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811006 100 Vendor
HV0811005 Inlet Works Odour Control Cover Valve 5 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811005 100 Vendor
HV0811007 G it S t Od C t l C V l 2 T i B tt fl V l PVC U/PTFE t d/PTFE C t I ? W f L d? HV0811007 100 V dHV0811007 Grit System Odour Control Cover Valve 2 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811007 100 Vendor
HV0811008 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811008 100 Vendor
HV0811009 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811009 100 Vendor
HV0811010 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811010 100 Vendor
HV0811011 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811011 100 Vendor
HV0811012 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811012 100 Vendor
HV0811014 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811014 100 Vendor
HV0811015 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811015 100 Vendor
HV0811016 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811016 100 Vendor
HV0511001 Bioreactor 1 Feed Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0511001 300 AVFI
HV0512001 Bioreactor 2 Feed Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0512001 300 AVFI
HV0520003 Bioselector 1 Aeration Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0520003 25 AVFI
HV0520004 Bioselector 1 Aeration Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0520004 25 AVFI
HV0520005 Bioselector 1 Aeration Isolation Valve 3 Tenix_BallValve SS/SS Threaded - BSP HV0520005 25 AVFI
HV0520006 Bioselector 1 Aeration Isolation Valve 4 Tenix_BallValve SS/SS Threaded - BSP HV0520006 25 AVFI

HV0520007 Anoxic/Aerobic Zone 1 Aeration Isolaiton Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520007 150 AVFI

HV0520008 Bioreactor Tank 1 Aeration Isolation Valve 1 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520008 150 AVFI

HV0520009 Bioreactor Tank 1 Aeration Isolation Valve 2 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520009 150 AVFI

HV0520010 Bioreactor Tank 1 Aeration Isolation Valve 3 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520010 150 AVFI
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HV0520013 Bioselector 2 Aeration Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0520013 25 AVFI
HV0520014 Bioselector 2 Aeration Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0520014 25 AVFI
HV0520015 Bioselector 2 Aeration Isolation Valve 3 Tenix_BallValve SS/SS Threaded - BSP HV0520015 25 AVFI
HV0520016 Bioselector 2 Aeration Isolation Valve 4 Tenix_BallValve SS/SS Threaded - BSP HV0520016 25 AVFI

HV0520017 Anoxic/Aerobic Zone 2 Aeration Isolaiton Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520017 150 AVFI

HV0520018 Bioreactor Tank 2 Aeration Isolation Valve 1 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520018 150 AVFI

HV0520019 Bioreactor Tank 2 Aeration Isolation Valve 2 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520019 150 AVFI

HV0520020 Bioreactor Tank 2 Aeration Isolation Valve 3 Tenix ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520020 150 AVFIHV0520020 Bioreactor Tank 2 Aeration Isolation Valve 3 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520020 150 AVFI

HV0520023 Bioselector 1 Aeration Isolation Valve Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520023 80 AVFI
HV0520024 Bioselector 2 Aeration Isolation Valve Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520024 80 AVFI
HV0530003 WAS Pump 1 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530003 100 AVFI
HV0530004 WAS Pump 2 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530004 100 AVFI
HV0530005 WAS Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530005 65 AVFI
HV0530006 WAS Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530006 65 AVFI
HV0530007 WAS Pumps Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0530007 100 AVFI
HV0530008 WAS Pump 2 Sample Valve Tenix_GateValve HV0530008 25 AVFI
HV0530012 Receival Chamber Sample Valve Tenix_GateValve HV0530012 25 AVFI
HV0540001 Recycle Pump 1 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540001 300 AVFI
HV0540002 Recycle Pump 2 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540002 300 AVFI
HV0540003 Recycle Pump 3 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540003 300 AVFI
HV0540004 Recycle Pump 4 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540004 300 AVFI
HV0540005 Membrane Feed Tank Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0540005 80 AVFI
HV0630001 RAS  to bioselector 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630001 100 AVFI
HV0630002 RAS  to bioselector 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630002 100 AVFI
HV0630003 RAS  flowmeter 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630003 100 AVFI
HV0630004 RAS  flowmeter 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630004 100 AVFI
HV103000X Service Water Hose Reel Isolation Valve Tenix_GateValve SS HV103000X 25 AVFI
NRV0530001 WAS Pump 1 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0530001 65 AVFI
NRV0530002 WAS Pump 2 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0530002 65 AVFI

HV0660001 Membrane Module 1 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660001 200 AVFI

HV0660002 Membrane Module 2 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660002 200 AVFI

HV066000 M b M d l 3 P I l i V l T i B fl V l PVC U/PTFE d/PTFE C I ? L d HV066000 200 AVFIHV0660007 Membrane Module 3 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660007 200 AVFI

HV0660008 Membrane Module 4 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660008 200 AVFI

HV0660013 Membrane Module 5 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660013 200 AVFI

HV0660014 Membrane Module 6 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660014 200 AVFI

HV0660019 Membrane Module 7 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660019 200 AVFI
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HV0660020 Membrane Module 8 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660020 200 AVFI

HV0660033 Recycle to Membrane Module 1 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660033 250 AVFI

HV0660034 Recycle to Membrane Module 2 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660034 250 AVFI

HV0660035 Recycle to Membrane Module 3 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660035 250 AVFI

HV0660036 Recycle to Membrane Module 4 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660036 250 AVFI

HV0660037 Recycle to Membrane Module 5 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660037 250 AVFI

HV0660038 Recycle to Membrane Module 6 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660038 250 AVFI

HV0660039 Recycle to Membrane Module 7 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660039 250 AVFI

HV0660040 Recycle to Membrane Module 8 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660040 250 AVFI

HV0660041 Membrane Tank 1 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660041 100 AVFI
HV0660042 Membrane Tank 2 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660042 100 AVFI
HV0660043 Membrane Tank 3 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660043 100 AVFI
HV0660044 Membrane Tank 4 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660044 100 AVFI
HV1030019 Service Water Hose Reel Isolation Valve Tenix_GateValve SS HV1030019 25 AVFI

HV0660003 MBR Stream 1 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660003 20 AVFI

HV0660004 MBR Stream 1 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660004 20 AVFI

HV0660005 MBR Stream 1 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660005 20 AVFI
HV0660006 MBR Stream 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660006 200 AVFI

HV0660009 MBR Stream 2 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660009 20 AVFI

HV0660010 MBR Stream 2 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660010 20 AVFI

HV0660011 MBR Stream 2 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660011 20 AVFI
HV0660012 MBR Stream 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660012 200 AVFI
HV0660026 Turbidity Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660026 20 AVFI
HV0660027 Permeate Balance Tank Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660027 80 AVFI
HV0660028 MBR Stream 1 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660028 20 AVFI
HV0660029 MBR Stream 2 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660029 20 AVFI
HV0660030 MBR Stream 1 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660030 20 AVFI
HV0660031 MBR Stream 2 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660031 20 AVFI

HV0660032 Potable Water to Permeate Tank Isolation Valve Tenix_GateValve SS HV0660032 20 AVFI

HV0660045 Permeate Sample Point Valve (for flaming disinfection) Tenix_GateValve SS HV0660045 20 AVFI

HV0671016 Sodium Hypochlorite Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671016 15 AVFI

HV0671017 Sodium Hypochlorite Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671017 15 AVFI
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HV0671020 Sodium Hypochlorite Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671020 15 AVFI

HV0671021 Sodium Hypochlorite Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671021 15 AVFI

HV0672016 Caustic Dosing Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672016 15 AVFI

HV0672017 Caustic Dosing Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672017 15 AVFI

HV0672020 Caustic Dosing Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672020 15 AVFI

HV0672021 Caustic Dosing Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672021 15 AVFI

HV0673014 Citric Acid Dosing Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673014 15 AVFI

HV0673015 Citric Acid Dosing Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673015 15 AVFI

HV0673018 Citric Acid Dosing Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673018 15 AVFI

HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673019 15 AVFI

HV0710015 Hypochlorite Dosing Isolation Valve Tenix_BallValve PVC-C/PTFE coated/PTFE Socket Cement Union HV0710015 15 AVFI

NRV0671004 Sodium Hypochlorite Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671004 15 AVFI

NRV0671005 Sodium Hypochlorite Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671005 15 AVFI

NRV0672001 Caustic Dosing Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672001 15 AVFI

NRV0672002 Caustic Dosing Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672002 15 AVFI

NRV0673004 Citric Acid Dosing Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673004 15 AVFI

NRV0673005 Citric Acid Dosing Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673005 15 AVFI

HV0660015 MBR Stream 3 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660015 20 AVFI

HV0660016 MBR Stream 3 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660016 20 AVFI

HV0660017 MBR Stream 3 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660017 20 AVFI
HV0660018 MBR Stream 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660018 200 AVFI

HV0660021 MBR Stream 4 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660021 20 AVFI

HV0660022 MBR Stream 4 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660022 20 AVFI

HV0660023 MBR Stream 4 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660023 20 AVFI
HV0660024 MBR Stream 4 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660024 200 AVFI
HV0660046 MBR Stream 3 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660046 20 AVFI
HV0660025 MBR Stream 3 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660025 20 AVFI
HV0660047 MBR Stream 4 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660047 20 AVFI
HV0660048 MBR Stream 4 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660048 20 AVFI

HV0671018 Sodium Hypochlorite Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671018 15 AVFI
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HV0671027 Sodium Hypochlorite Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671027 15 AVFI

HV0671019 Sodium Hypochlorite Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/EPDM Socket Cement Union HV0671019 15 AVFI

HV0671028 Sodium Hypochlorite Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/EPDM Socket Cement Union HV0671028 15 AVFI

HV0672018 Caustic Dosing Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672018 15 AVFI

HV0672022 Caustic Dosing Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672022 15 AVFI

HV0672019 Caustic Dosing Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672019 15 AVFI

HV0672023 Caustic Dosing Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672023 15 AVFI

HV0673016 Citric Acid Dosing Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673016 15 AVFI

HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673019 15 AVFI

HV0673017 Citric Acid Dosing Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673017 15 AVFI

HV0673024 Citric Acid Dosing Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673024 15 AVFI

NRV0671006 Sodium Hypochlorite Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671006 15 AVFI

NRV0671007 Sodium Hypochlorite Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671007 15 AVFI

NRV0672003 Caustic Dosing Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672003 15 AVFI

NRV0672004 Caustic Dosing Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672004 15 AVFI

NRV0673006 Citric Acid Dosing Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673006 15 AVFI

NRV0673007 Citric Acid Dosing Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673007 15 AVFI

HV0520001 Bioreactor Blower 1 Pressure Indicator Isolation Valve Tenix_GateValve HV0520001 20 Vendor

HV0520002 Bioreactor Blower 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520002 200 AVFI

HV0520025 Bioreactor Blower 2 Pressure Indicator Isolation Valve Tenix_GateValve HV0520025 20 Vendor

HV0520012 Bioreactor Blower 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520012 200 AVFI

HV0520026 Bioreactor Blower 3 Pressure Indicator Isolation Valve Tenix_GateValve HV0520026 20 Vendor

HV0520022 Bioreactor Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520022 200 AVFIHV0520022 Bioreactor Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520022 200 AVFI
NRV0520001 Bioreactor Blower 1 Non-return Valve Tenix_CheckValve NRV0520001 250 Vendor
NRV0520002 Bioreactor Blower 2 Non-return Valve Tenix_CheckValve NRV0520002 250 Vendor
NRV0520003 Bioreactor Blower 3 Non-return Valve Tenix_CheckValve NRV0520003 250 Vendor

PRV0520001 Bioreactor Blower 1 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520001 250 Vendor

PRV0520002 Bioreactor Blower 2 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520002 250 Vendor

C:\BJC\TMS\Tenix\Fairfield\Valves List issued for approval 091007.xls 6

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1152 of 1659



Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

PRV0520003 Bioreactor Blower 3 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520003 250 Vendor

HV0650001 Membrane Blower 1 Pressure Indicator Isolation Valve Tenix_GateValve HV0650001 A Vendor

HV0650002 Membrane Blower 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650002 150 AVFI

HV0650003 Membrane Blower 2 Pressure Indicator Isolation Valve Tenix_GateValve HV0650003 Vendor

HV0650004 Membrane Blower 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650004 150 AVFI

HV0650005 Membrane Blower 3 Pressure Indicator Isolation Valve Tenix_GateValve HV0650005 Vendor

HV0650006 Membrane Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650006 150 AVFI
NRV0650001 Membrane Blower 1 Non-return Valve Tenix_CheckValve NRV0650001 150 Vendor
NRV0650002 Membrane Blower 2 Non-return Valve Tenix_CheckValve NRV0650002 150 Vendor
NRV0650003 Membrane Blower 3 Non-return Valve Tenix_CheckValve NRV0650003 150 Vendor

PRV0650001 Membrane Blower 1 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650001 150 Vendor

PRV0650002 Membrane Blower 2 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650002 150 Vendor

PRV0650003 Membrane Blower 3 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650003 150 Vendor

HV0441001 WAS to Digester 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441001 80 AVFI
HV0441002 Digested Sludge Transfer Valve 1 Tenix_GateValve HV0441002 ?
HV0441003 Digested Sludge Transfer Valve 2 Tenix_GateValve HV0441003 ?
HV0441004 WAS Bypass Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441004 65 AVFI
HV0442001 Digested Sludge Transfer Valve 3 Tenix_GateValve HV0442001 ?
HV0442002 Digested Sludge Transfer Valve 4 Tenix_GateValve HV0442002 ?
HV0441005 Supernatant Line Digester 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441005 100 AVFI
HV0441006 WAS Sample Point Valve Tenix_BallValve SS/SS Threaded - BSP HV0441006 20 AVFI
HV0441007 Digester 1 Overflow Bypass Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441007 100 AVFI
HV0441008 Supernatant Flowmeter Isolaton Valve 1 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441008 100 AVFI
HV0441009 Supernatant Flowmeter Isolaton Valve 2 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441009 100 AVFI
HV0442001 WAS to Digester 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0442001 80 AVFI
HV0442005 Supernatant Line Digester 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0442005 100 AVFI
HV0450001 Digester 1 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Flanged Table D HV0450001 100 AVFI

HV0450002 Sludge Transfer Pump 1 Suction Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450002 80 AVFI

HV0450003 Sludge Transfer Pump 1 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450003 80 AVFIHV0450003 Sludge Transfer Pump 1 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450003 80 AVFI

HV0450004 Digested Sludge Flowmeter Isolation Valve 1 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450004 80 AVFI

HV0450005 Digested Sludge Flowmeter Isolation Valve 2 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450005 80 AVFI

HV0450006 Sludge Transfer Pump 2 Suction Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450006 80 AVFI

HV0450009 Sludge Transfer Pump 2 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450009 80 AVFI

HV0450010 WAS Bypass Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450010 65 AVFI
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HV0450011 Sludge Transfer Pump 1 Scour Line Tenix_BallValve SS/SS Threaded - BSP HV0450011 20 AVFI
HV0450012 Sludge Transfer Pump 2 Scour Line Tenix_BallValve SS/SS Threaded - BSP HV0450012 20 AVFI

HV0450013 Sludge Transfer Pumps Common Discharge Manifold Sample 
Valve Tenix_BallValve SS/SS Threaded - BSP HV0450013 20 AVFI

NRV0450001 Sludge Transfer Pump 1 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0450001 80 AVFI
NRV0450002 Sludge Transfer Pump 2 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0450002 80 AVFI

PRV0450001 Sludge Transfer Pump 1 Pressure Relief Valve Tenix_PressureReliefValve PRV0450001 50 AVFI

PRV0450002 Sludge Transfer Pump 2 Pressure Relief Valve Tenix_PressureReliefValve PRV0450002 50 AVFI

HV0450025 S i W t I l ti V l T i G t V l SS HV0450025 25 AVFIHV0450025 Service Water Isolation Valve Tenix_GateValve SS HV0450025 25 AVFI
HV0450015 Potable water Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450015 50 AVFI
HV0450016 Service Water Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450016 50 AVFI
HV0450017 Polymer Dosing Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0450017 25 AVFI
HV0450018 Polymer Dosing Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0450018 25 AVFI
HV0450019 Centrifuge Washwater Line Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450019 50 AVFI
HV0450020 Centrate Sample Valve Tenix_BallValve SS/SS HV0450020 25 vendor
HV0450021 Dewatered Sludge Bin 1 Slide Gate Valve Tenix_GateValve HV0450021 300 Vendor
HV0450022 Dewatered Sludge Bin 2 Slide Gate Valve Tenix_GateValve HV0450022 300 Vendor
HV0450023 Dewatered Sludge Bin 1 Drain Valve Tenix_BallValve HV0450023 50 vendor
HV0450024 Dewatered Sludge Bin 2 Drain Valve Tenix_BallValve HV0450024 50 vendor

RPZ0450001 Potable Supply RPZ (Residual Pressure Device) Tenix_RPZ Brass RPZ0450001 50 AVFI

HV0450026 Service Water Hose Isolation Valve Tenix BallValve SS/SS Threaded BSP HV0450026 25 AVFIHV0450026 Service Water Hose Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0450026 25 AVFI
HV1011001 Compressor Pump 1 Bleed Valve Tenix_BallValve HV1011001 25 vendor
HV1011002 Compressor Pump 1 Isolation Valve Tenix_BallValve HV1011002 25 vendor
HV1011003 Compressor Pump 2 Bleed Valve Tenix_BallValve HV1011003 25 vendor
HV1011004 Compressor Pump  2 Isolation Valve Tenix_BallValve HV1011004 25 vendor
HV1011005 Compressor Pump Group Isolation Valve Tenix_BallValve HV1011005 25 vendor
HV1011006 Air Dryer Isolation Valve Tenix_BallValve HV1011006 25 vendor
HV1011007 Compressor Tank Residue Bleed Valve 1 Tenix_BallValve HV1011007 20 vendor
HV1011008 Compressor Tank Residue Bleed Valve 2 Tenix_BallValve HV1011008 20 vendor
HV1011009 Compressor Tank Isolation Valve 1 Tenix_BallValve HV1011009 20 vendor

HV1011010 Compressor Tank Pressure Indicator Isolation Valve Tenix_BallValve HV1011010 20 vendor

HV1011012 Compressor Pressure Switch Low Isolation Valve Tenix_BallValve HV1011012 20 vendor

HV1011013 Compressor Switch Low Low Isolation Valve Tenix_BallValve HV1011013 20 vendor

HV1011014 Compressor Tank Isolation Valve 2 Tenix_BallValve HV1011014 20 vendor

HV1011015 Compressed Air Line Discharge Isolation Valve 1 Tenix_BallValve HV1011015 20 vendor

HV1011016 Compressed Air Line Discharge Isolation Valve 2 Tenix_BallValve HV1011016 20 vendor

NRV1011001 Compressor Pump 1 Non-return Valve Tenix_CheckValve NRV1011001 25 vendor
NRV1011002 Compressor Pump 2 Non-return Valve Tenix_CheckValve NRV1011002 25 vendor
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PRV1011001 Compressor Tank Pressure Relief Valve Tenix_PressureReliefValve PRV1011001 20 vendor

PSV1011001 Compressed Air Line Pressure Regulating Valve Tenix_PressureRegulatingValve PSV1011001 25 vendor

HV1030007 Service Water Booster Pump 1 Isolation Valve (Suction) HV1030007 vendor

HV1030008 Service Water Booster Pump 2 Isolation Valve (Suction) HV1030008 vendor

HV1030009 Service Water Booster Pump 3 Isolation Valve (Suction) HV1030009 vendor

HV1030010 Service Water Booster Pump 1 Isolation Valve (Discharge) HV1030010 vendorHV1030010 Service Water Booster Pump 1 Isolation Valve (Discharge) HV1030010 vendor

HV1030011 Service Water Booster Pump 2 Isolation Valve (Discharge) HV1030011 vendor

HV1030012 Service Water Booster Pump 3 Isolation Valve (Discharge) HV1030012 vendor

HV1030013 Pressurised Service Water Tank Isolation Valve HV1030013 vendor

HV1030014 Service Water Line Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV1030014 100 AVFI
HV1030015 Service Water Line Drain Valve HV1030015 vendor
HV1030021 Isolation Valve for Pressure Gauge Tenix_GateValve HV1030021 15 vendor

HV1030022 Upstream Isolation Valve for Magnetic Flow Meter Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV1030022 100 AVFI

NRV1030001 Service Water Booster Pump 1 Non-Return Valve NRV1030001 vendor

NRV1030002 Service Water Booster Pump 2 Non-Return Valve NRV1030002 vendorNRV1030002 Service Water Booster Pump 2 Non Return Valve NRV1030002 vendor

NRV1030003 Service Water Booster Pump 3 Non-Return Valve NRV1030003 vendor

HV0671024 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0671024 25 AVFI

HV0673001 Citric Acid Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0673001 25 AVFI
HV0673002 Citric Acid Fill Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0673002 65 AVFI
HV0673002 Citric Acid Tank High Level Ball Float Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673002 15 AVFI
HV0673003 Citric Acid Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673003 15 Vendor
HV0673025 Truck Loading Bay Sump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673025 150

HV0673026 Common Collection Pit Drain Outlet Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673026 150

HV0673004 Citric Acid Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673004 15 Vendor
HV0673005 Citric Acid Line 1 Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673005 15 Vendor
HV0673006 Cit i A id Li 1 Di h I l ti V l T i B llV l PVC C/PVC C/PVDF PTFE S k t C t U i HV0673006 15 V dHV0673006 Citric Acid Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673006 15 Vendor
HV0673007 Citric Acid Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673007 15 Vendor
HV0673008 Citric Acid Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673008 15 Vendor
HV0673009 Citric Acid Line 2 Bypass Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673009 15 Vendor
HV0673010 Citric Acid Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673010 15 Vendor
HV0673011 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673011 15 Vendor
HV0673012 Pressure Indicator Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673012 15 Vendor
HV0673013 Citric Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673013 50 Vendor

C:\BJC\TMS\Tenix\Fairfield\Valves List issued for approval 091007.xls 9

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1155 of 1659



Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

HV0673020 Citric Acid Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673020 80 AVFI
HV0673021 Citric Acid Dosing Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673021 15 Vendor

HV0673022 Chemical Dosing Pit Drain Outlet Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673022 50

HV0673023 Citric Acid Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673023 15 Vendor

PRV0673001 Citric Acid Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0673001 15 Vendor

PRV0673002 Citric Acid Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0673002 15 Vendor

PSV0673001 Citric Acid Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0673001 15 Vendor

PSV0672001 Caustic Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0672001 15 Vendor

HV0672001 Caustic Fill Line Drain Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672001 25 AVFI
HV0672002 Caustic Fill Line Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672002 65 AVFI
HV0672003 Caustic Storage Tank Drain Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672003 50 AVFI
HV0672004 Caustic Storage Tank Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672004 15 AVFI
HV0672005 Caustic Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672005 15 Vendor 
HV0672006 Caustic Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672006 15 Vendor 
HV0672007 Caustic Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672007 15 Vendor 
HV0672008 Caustic Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672008 15 Vendor 
HV0672009 Caustic Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672009 15 Vendor 
HV0672010 Caustic Line 2 Alternative Intake Valve Tenix BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672010 15 VendorHV0672010 Caustic Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672010 15 Vendor 
HV0672011 Caustic Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672011 15 Vendor 
HV0672012 Caustic Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672012 15 Vendor 
HV0672013 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672013 15 Vendor 
HV0672014 Caustic Dosing Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672014 15 Vendor 
HV0672015 Caustic to Inlet Works Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672015 15 AVFI

HV0672025 Caustic Common Discharge  Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672025 15 AVFI

HV0672026 Caustic Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0672026 80 AVFI

HV0672029 Caustic Suction Manifold Drain Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672029 20 vendor

HV0672028 Caustic Calibration Cyclinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672028 15 vendor

PRV0672001 Caustic Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0672001 15 vendor

PRV0672002 Caustic Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0672002 15 vendor

HV0671001 Hypochlorite Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671001 25 AVFI
HV0671002 Hypochlorite Fill Line Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671002 65 AVFI
HV0671003 Hypochlorite Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671003 15 vendor

HV0671004 Hypochlorite Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671004 15 vendor

HV0671005 Hypochlorite Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671005 15 vendor

C:\BJC\TMS\Tenix\Fairfield\Valves List issued for approval 091007.xls 10

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1156 of 1659



Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

HV0671006 Hypochlorite Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671006 15 vendor

HV0671007 Hypochlorite Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671007 15 vendor

HV0671008 Hypochlorite Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671008 15 vendor

HV0671009 Hypochlorite Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671009 15 vendor

HV0671010 Hypochlorite Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671010 15 vendor

HV0671011 Hypochlorite Dosing Degassing Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671011 15 vendor

HV0671012 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671012 15 vendor
HV0671013 H hl it D i P Bl d V l T i B llV l PVC C/PVC C/PVDF PTFE S k t C t U i HV0671013 15 dHV0671013 Hypochlorite Dosing Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671013 15 vendor

HV0671014 Hypochlorite Common Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671014 15 vendor

HV0671015 Hypochlorite Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0671015 50 AVFI
HV0671022 Hypochlorite Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0671022 80 AVFI

HV0671023 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0671023 25 AVFI

HV0671025 Hypochlorite Line 2 Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671025 15

HV0671026 Hypochlorite Line 1 Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671026 15

NRV0671002 Hypochlorite Line 1 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0671002 15 vendor
NRV0671003 Hypochlorite Line 2 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0671003 15 vendor

PRV0671001 Hypochlorite Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0671001 15 vendor

PRV0671002 Hypochlorite Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0671002 15 vendor

PSV0671006 Hypochlorite Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0671006 15 vendor

HV0710001 Hypochlorite Disinfection Line 3 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710001 15 vendor

HV0710002 Hypochlorite Disinfection Line 3 Calibration Cylinder Isolation 
Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710002 15 vendor

HV0710003 Hypochlorite Disinfection Line 3 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710003 15 vendor

HV0710004 Hypochlorite Disinfection Line 4 Calibration Cylinder Isolation 
Valve Tenix_BallValve HV0710004 15 vendor

HV0710007 Hypochlorite Disinfection Line 3 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710007 15 vendor

HV0710008 H pochlorite Disinfection Line 3 Discharge Isolation Val e Teni BallVal e PVC C/PVC C/PVDF or PTFE Socket Cement Union HV0710008 15 endorHV0710008 Hypochlorite Disinfection Line 3 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710008 15 vendor

HV0710005 Hypochlorite Disinfection Line 4 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710005 15 vendor

HV0710006 Hypochlorite Disinfection Line 4 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710006 15 vendor

HV0710009 Hypochlorite Disinfection Line 4 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710009 15 vendor

HV0710010 Hypochlorite Disinfection Line 4 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710010 15 vendor
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Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

HV0710011 Hypochlorite Disinfection Dosing Degassing Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710011 15 vendor

HV0710012 Hypochlorite Disinfection Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710012 15 vendor

HV0710013 Hypochlorite Disinfection Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710013 15 vendor

HV0710014 Hypochlorite Disinfection  Common Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710014 15 vendor

HV0710016 Hypochlorite Disinfection Upstream Isolation Valve for 
Magflow Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710016 15 vendor

NRV0710001 Hypochlorite Disinfection  Line 3 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0710001 15 vendor

NRV0710002 Hypochlorite Disinfection  Line 4 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0710002 15 vendor

PRV0710001 Hypochlorite Disinfection Line 3 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0710001 15 vendor

PRV0710002 Hypochlorite Disinfection Line 4 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0710002 15 vendor

PSV0710001 Hypochlorite Disinfection Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0710001 15 vendor

HV0461001 Polymer Makeup Water Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0461001 25 AVFI
HV0461002 Polymer Makeup Water Bypass Valve Tenix_BallValve SS/SS Threaded - BSP HV0461002 25 AVFI
HV0461003 Potable Supply to Polymer System Valve Tenix_BallValve SS/SS Threaded - BSP HV0461003 25 AVFI
HV0461004 Polymer System Drain Valve 1 Tenix_BallValve HV0461004 vendor
HV0461005 Polymer System Drain Valve 2 Tenix_BallValve HV0461005 vendor
HV0461006 Polymer System Drain Valve 3 Tenix BallValve HV0461006 vendorHV0461006 Polymer System Drain Valve 3 Tenix_BallValve HV0461006 vendor
HV0461007 Polymer System Drain Valve 4 Tenix_BallValve HV0461007 vendor

HV0461008 Polymer Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461008 20 AVFI

HV0461009 Polymer Pump 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461009 25 AVFI
HV0461010 Polymer Pump 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461010 25 AVFI
HV0461011 Polymer Pump 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461011 25 AVFI
HV0461012 Polymer Pump 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461012 25 AVFI
HV0461013 Polymer Dilution Water Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461013 25 AVFI

HV0461014 Dilution Water Flow Switch/Rotameter Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461014 25 AVFI

HV0461015 Polymer Dilution Water Isolation Valve 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461015 25 AVFI

HV0461016 Polymer Dosing Line 1 Drain/Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461016 25 AVFI

HV046101 P l D i Li 2 D i /S l V l T i B llV l PVC C/PVC C/PVDF PTFE S k C U i HV046101 2 AVFIHV0461017 Polymer Dosing Line 2 Drain/Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461017 25 AVFI

HV0461018 Polymer Dilution Water Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461018 25 AVFI

HV0461019 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0461019 25 AVFI

HV0461020 Polymer Dosing Common Discharge Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461020 25 AVFI

HV0461021 Potable Makeup Water Isolation Valve Tenix_GateValve SS/SS Threaded - BSP HV0461021 25 AVFI
HV0461022 Service Makeup Water Isolation Valve Tenix_GateValve SS/SS Threaded - BSP HV0461022 25 AVFI
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Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

NRV0461001 Polymer Dosing Line 1 Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461001 25 AVFI
NRV0461002 Polymer Dosing Line 2 Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461002 25 AVFI
NRV0461003 Dilution Water Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461003 25 AVFI

PRV0461001 Polymer Dosing Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM PRV0461001 25 AVFI

PRV0461005 Polymer Dosing Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM PRV0461005 25 AVFI

PSV0461001 Potable Water Line Pressure Regulating Valve Tenix_PressureReducingValve PVC-C/EPDM PSV0461001 25 AVFI

PSV0461002 Polymer Dilution Water Pressure Sustaining Valve Tenix PressureRegulatingValve PVC-C/EPDM PSV0461002 25 AVFIPSV0461002 Polymer Dilution Water Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0461002 25 AVFI

RPZ0461001 Potable Water Residual Pressure Zone Device Tenix_DoubleCheckValve Brass RPZ0461001 25 AVFI

HV0584001 Alum Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584001 25 AVFI
HV0584002 Alum Fill Line Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584002 65 AVFI
HV0584003 Alum Storage Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584003 50 AVFI
HV0584004 Alum Storage Tank Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584004 50 AVFI
HV0584005 Alum Strainer Drain Valve 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584005 15 Vendor
HV0584018 Alum Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584018 15 Vendor
HV0584006 Alum Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584006 15 vendor
HV0584007 Alum Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584007 15 vendor
HV0584008 Alum Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584008 15 vendor
HV0584009 Alum Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584009 15 vendorg
HV0584010 Alum Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584010 15 vendor
HV0584011 Alum Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584011 15 vendor
HV0584012 Alum Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584012 15 vendor
HV0584013 Alum Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584013 15 vendor

HV0584014 Alum Dosing Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584014 15 vendor

HV0584015 Alum Dosing Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584015 15 vendor
HV0584016 Alum Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0584016 80 AVFI

HV0584017 Alum Common Line Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584017 15 vendor

PRV0584001 Alum Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM Socket Cement Union PRV0584001 15 vendor

PRV0584002 Alum Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM Socket Cement Union PRV0584002 15 vendor

PSV0584001 Alum Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM Socket Cement Union PSV0584001 15 vendor
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5. Inlet Pump Station 
Switchboard 
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SP194 FAIRFIELD WWTP INLET SPS

MOULDED CASE CIRCUIT 
BREAKERS

1. E630NE MCCB TECHNICAL DETAILS 

2. S125GJ MCCB TECHNICAL DETAILS 

3. S160NJ MCCB TECHNICAL DETAILS 

4. MCCB ACCESSORIES 
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MCCB’s 

14 
 

Price Schedule T2 

 
 

Thermal magnetic type 

S160NJ
 
 

30 / 36kA 
Current rating:  12.5 – 160A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 
 
20 – 32A: 

Voltage  Icu Ics 
AC use 380/415  30 25 
DC use 250V  40 40 

50 – 250A: 
Voltage  Icu Ics 

AC use 380/415  36 36 
DC use 250V  40 40 
 
Trip unit:
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 
 
 
Dimensions (mm) 
Poles   3      4 
H   165  165 
W   105  140 
D (less toggle)  68    68 
Toggle cut-out       Standard DIN 
 
 
Ampere  
Rating  Adj. Ir  1) Adj. Im 1)       
NRC  Min - Max. Min - Max.   Cat. No.     

20  12.5 - 20  120 - 240   S160 NJ 3 20  
S160 NJ 4 20    

32  20 - 32  192 - 384   S160 NJ 3 32    
S160 NJ 4 32   

50  32 - 50  300 - 600   S160 NJ 3 50    
S160 NJ 4 50   

63  40 - 63  378 - 756   S160 NJ 3 63  
S160 NJ 4 63  

100  63 - 100  600 - 1200   S160 NJ 3 100    
S160 NJ 4 100  

125  80 - 125  750 - 1500   S160 NJ 3 125    
        S160 NJ 4 125   
160  100 - 160 960 - 2080   S160 NJ 3 160    
        S160 NJ 4 160   
 

1) NRC:  Nominal rated current 
Adj. Ir:  Adjustable thermal setting  
Adj. Im:  Adjustable magnetic setting 

Replaces: XS250NJ, XE225NC Note: check exact ratings or dimenions to suit your application requirement   
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 26 Beyond the Standard™

S
E

C
T
IO

N
 3

OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
160A and 250A Frames
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 45
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70
/7

0

85
/8

5

85
/8

5

25
/2

5

36
/3

6

50
/5

0

50
/5

0

70
/7

0

12
5/

85

12
5/

85

36
/3

6

50
/5

0

70
/7

0

35
/4

5

36
/6

5

35
/8

5

30
/8

5

30
/8

5

30
/8

5

35
/6

5

35
/5

0

35
/8

5

35
/6

5

35
/6

5

35
/6

5

35
/8

5

S630GE

TL630NE

XS800SE

XH800SE

TL800NE

XS1250SE

TL1250NE

XS1600SE

XS2000NE

XS2500NE

X
X

/Y
Y

S
el

ec
tiv

ity
/ 

C
as

ca
de
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 46 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

CASCADE TABLES

kA 
(RMS)

Downstream
MCCBs

25

36

65

125

36

65

125

36

65

70

125

25

36

50

70

125

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

–

–

–

–

–

–

–

–

–

65

85

125

–

–

–

–

–

–

–

–

–

–

–

–

–

85

125

150

200

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

65

–

–

–

–

–

–

–

–

65

85

125

-

85

125

–

–

–

–

–

–

–

–

–

–

85

125

150

200

125

150

200

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

65

65

65

–

–

–

–

–

–

–

–

50

50

–

–

–

–

–

65

70

-

65

70

–

–

36

50

65

–

–

65

85

125

–

85

125

–

85

125

125

–

65

70

85

125

–

65

85

125

–

85

125

–

85

125

125

–

65

70

85

125

–

85

125

150

200

125

150

200

125

150

150

200

–

–

–

–

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

E
125N

J

S
125N

J

S
125G

J

H
125N

J

L
125N

J

S
160N

J

S
160G

J

H
160N

J

L
160N

J

E
250N

J

S
250N

J

S
250G

J

S
250P

E

H
250N

J

H
250N

E

L
250N

J

25 36 65 125 200 36 65 125 200 25 36 65 70 125 125 200

CASCADE
@ 380 – 415 V AC 1)

kA 
(RMS)

Downstream
MCCBs

25

36

65

125

36

65

125

25

36

65

70

125

25

36

50

70

125

36

–

–

–

–

–

–

36

–

–

–

–

36

–

–

–

–

36

50

–

–

50

–

–

36

50

–

–

–

36

50

–

–

–

50

65

70

–

65

70

–

50

65

70

–

–

50

65

70

–

–

65

85

125

–

85

125

–

65

85

125

125

–

65

70

85

125

–

85

125

150

200

125

150

200

85

125

150

150

200

85

100

125

150

200

85

125

150

200

125

150

200

85

125

150

150

200

85

100

125

150

200

36

–

–

–

–

–

–

36

–

–

–

–

36

–

–

–

–

-

-

50

50

–

–

–

–

–

–

–-

–

–

36

36

–

50

65

70

-

50

70

–

50

65

70

–

–

50

65

70

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

36

50

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

36

65

–

–

–

–

–

–

–

–

36

–

65

65

65

–

65

50

–

–

–

–

–

–

50

50

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

–

–

–

50

–

–

65

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

85

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

E250NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

S
400C

J

S
400N

E
S

400N
J

S
400G

E
S

400G
J

H
400N

J
H

400N
E

L
400N

J

L
400N

E

E
630N

E

S
630C

E

S
630G

E

T
L

630N
E

X
S

800S
E

X
S

800N
J

X
H

800S
E

T
L

800N
E

X
S

1250S
E

X
S

1600S
E

36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85

CASCADE
@ 380 – 415 V AC 1)

Upstream MCCBs

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCB’s

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 47

S
E

C
T
IO

N
 4

APPLICATION DATA

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T /
SAFE-T MCBs

X X  /  Y Y

Selectivity Cascade

Notes: All figures stated are at 400/415 V AC.

Guide

18/18

18/18

18/18

18/18

18/18

18/18

4/18

18/18

18/18

3/10

3/10

25/25

20/25

30/30

20/25

30/30

20/25

4/25

30

20

3/10

3/10

35/35

20/25

30/50

25/25

30/50

25/25

4/25

30/50

25/25

3/10

3/10

35/35

30/30

35/35

30/30

35/35

30/30

15/15

35/35

30/30

–

–

35/35

30/30

40/50

30/30

40/50

30/30

15/15

40/50

30/30

–

–

–

–

35/35

30/30

35/35

30/30

10/10

35/35

30/30

–

–

–

–

40/50

30/30

40/50

30/30

10/10

40/50

30/30

–

–

–

–

40/50

30/30

40/50

30/30

–

40/50

30/30

–

–

DTCB6

DTCB10

DSRCBH /

DSRCD

Din-T10H

DTCH15

Safe-T

SRCB

E
125N

J

S
125N

J

S
250N

J

S
250G

J

S
400C

J

S
400G

E
S

400G
J

H
400N

J
25 36 65 36 65 36 70 125

Upstream MCCB

H
125N

J
S

125G
J

kA 
(RMS)

Downstream
MCB

SELECTIVITY / CASCADE
@ 415 V AC

Amp
rating

6

6

10

10

10

10

10

15

15

6

6

2 – 20

25 – 63

0.5 – 32

40 – 63

0.5 – 32

40

80 – 125

0.5 – 32

40 – 63

16 – 20

16 – 20
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 48 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.0A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-4.0A CA7-9

2.2 4.8 XM30PB/8 CA7-9 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-12 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-16 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-23 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-30 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-37 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-60 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA7-85 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S125GJ/125 CA6-110 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

5 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

0 155 S250PE/250 CA6-180 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

10 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

32 225 S400GE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

60 270 S400GE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

00 361 S400GE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘11’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 1
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB MCCB's can be replaced with S125GJ/20 if required.
•  Combinations based on the thermal overload relay tripping before the circuit.

breaker at overload currents up to the motor locked rotor current.
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 49

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-4A CA7-9

2.2 4.8 XM30PB/8 CA7-16 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-30 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-43 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S250PE/160 CA6-105 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

75 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

90 155 S250PE/250 CA6-170 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

110 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

132 225 S400PE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

160 270 S400PE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

200 361 S400PE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with S125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 50 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 XM30PB/2 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 XM30PB/2.6 CA 7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 XM30PB/4.0 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 XM30PB/5 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 XM30PB/8 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 XM30PB/10 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 XM30PB/12 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125NJ/100 CA 7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 H125NJ/100 CA 7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 H125NJ/160 CA 6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 H160NJ/160 CA 6-105 CEF 1-11/12 20 - 180 - -

75 130 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

90 155 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

110 200 H250PE/250 CA 6-210 CEF 1-41/42 160 - 400 - -

132 225 H400NE/400 CA 6-210 CEF 1-41/42 160 - 400 - -

160 270 H400NE/400 CA 6-300 CEF 1-41/42 160 - 400 - -

200 361 H400NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 8855 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
85 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with H125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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TEMBREAK 2 MCCBs
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Beyond the Standard™ page 51

S
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 H125NJ/20 CA 7-30 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 H125NJ/20 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125-NJ/100 CA 7-60 CT 7-75 45 - 60 - -

37 66 H125-NJ/100 CA 7-72 CT 7-75 60 - 75 - -

45 80 H125-NJ/125 CA 7-85 CT 7-100 70 - 90 - -

55 100 H250-NE/160 CA 6-95 CEF 1-11/12 20 - 180 - -

75 130 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

90 155 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

110 200 H250-NE/250 CA 6-180 CEF 1-41/42 160 - 400 - -

132 225 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

160 270 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

200 361 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 110000 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
100 kA

Notes: •  Thermal or electronic overload relays may be used.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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Model Type A B1 B2 C D E

E125 NJ 50 10 10 0 25 *(1)

S125 NF 50 10 10 0 25 *(1)

S125 NJ 50 10 10 0 25 *(1)

S125 GJ 75 45 25 0 25 *(1)

H125 NJ 100 80 60 0 50 *(1)

L125 NJ 100 80 60 0 50 *(1)

S160 NF 50 40 30 0 25 *(1)

S160 NJ 50 40 30 0 *(1)

S160 GJ 100 80 60 0 50 *(1)

H160 NJ 100 80 60 0 50 *(1)

L160 NJ 100 80 60 0 50 *(1)

E250 NJ 50 40 30 0 25 *(1)

S250 NJ 50 40 30 0 25 *(1)

S250 GJ 100 80 30 0 25 *(1)

S250 PE 100 80 60 0 50 *(1)

H250 NJ 100 80 60 0 50 *(1)

H250 NE 100 80 60 0 50 *(1)

L250 NJ 100 80 60 0 50 *(1)

E400 NJ 100 80 40 0 30 *(1)

S400 CJ 100 80 40 0 30 *(1)

S400 NJ 100 80 40 0 30 *(1)

S400 GJ 100 80 40 0 30 *(1)

S400 GE 100 80 40 0 30 *(1)

H400 NJ 120 120 80 0 80 *(1)

H400 NE 120 120 80 0 80 *(1)

L400 NJ 120 120 80 0 80 *(1)

L400 NE 120 120 80 0 80 *(1)

E630 NE 120 100 80 0 80 *(1)

S630 CE 120 100 80 0 80 *(1)

S630 GE 120 100 80 0 80 *(1)

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover.

INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM)

INSTALLATION

25
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Rated Current (A)

E125-NJ Front 20A 19 18.5 18 17.5
S125-NJ Rear 32A 31 30.5 30 29
S125-GJ Plug-in 50A 48 45 43 41

63A 60 57 55 52
100A 97 94 90 87
125A 121 117 113 109

H125-NJ Front 20A 19 18.5 18 17.5
L125-NJ Rear 32A 31 30 29 28

Plug-in 50A 48 47 45 44
63A 61 59 57 55
100A 97 95 92 89
125A 121 118 114 111

S160-NJ Front 20A 19 18.5 18 17.5
S160-GJ Rear 32A 31 30 29 28

Plug-in 50A 48 46 44 42
63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109
160A 156 151 146 141

H160-NJ Front
L160-NJ Rear 160A 156 151 147 143

Plug-in
E250-NJ Front 20A 19 18.5 18 17.5

Rear 32A 31 30 29 28
Plug-in 50A 48 46 44 42

63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109

E250-NJ Front 160A 156 151 146 141
S250-NJ Rear 250A 243 235 227 219
S250-GJ Plug-in
H250-NJ Front
L250-NJ Rear 160A 156 151 147 143

Plug-in
Front 250A 244 237 230 223
Rear

E400-NJ Front 250A 244 237 230 223
S400-CJ Rear 400A 390 380 369 358
S400-NJ Plug-in
S400-GJ
H400-NJ Front 250A 243 237 230 223
L400-NJ Rear 400A 390 381 371 361

Plug-in 250A 243 237 231 224
400A 392 384 376 368

Calibration Temperature: 45°C

Calibration Temperature: 30°C

MCCB Type Connection Rating at calibration
Type temperature (50°C) 50°C 55°C 60°C 65°C

Rated Current (A)

Rated Current (A)

MCCB Type Connection Rating at calibration
Type temperature (30°C) 35°C 40°C 45°C 50°C 55°C 60°C 65°C

MCCB Type Connection Rating
Type 30°C 35°C 40°C 45°C 50°C 55°C 60°C 65°C

S250-PE Front 250A 250 250 250 250 237.5 225 200 200
H250-NE Rear

Plug-in 250A 250 237.5 225 225 200 200 157.5 157.5
S400-NE Front 250A 250 250 250 250 250 250 225 200
S400-GE Rear 400A 400 400 400 400 400 380 360 320

Plug-in
H400-NE Front 250A 250 250 250 250 250 250 225 200
L400-NE Rear 400A 400 400 400 400 400 380 360 320

Plug-in 250A 250 250 250 250 250 250 225 200
400A 400 400 400 400 400 380 360 320

E630-NE Front 630A 630 630 630 630 598.5 598.5 567 504
S630-CE Rear*
S630-GE

H250-NJ Plug-in Conn. 250A 244 236 225 219 209 200 190
L250-NJ
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DIMENSIONS

(optional)

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ
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1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS
THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements
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OPERATING CHARACTERISTICS
LET-THROUGH ENERGY CHARACTERISTICS

H125-NJ, L125-NJ. 690V ACH125-NJ, L125-NJ. 440V AC.

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ.
440V AC.

S160-NJ, S160-GJ, S250-NJ, S250-GJ. 690V AC.
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OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS

H125-NJ, L125-NJ. 690V ACH125-NJ, L125-NJ. 440V AC.

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ. 440V AC. S160-NJ, S160-GJ, S250-NJ, S250-GJ. 690V AC.
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Accessories to suit 125 - 630AF MCCBs 
 
External accessories      Cat. No.    
      

Door interlocking, variable depth  Suits MCCB types 
 
 

  E125, S125 
      

IP54 rated 
 Grey/black   T2HP12R5BNA4     

     Grey/black c/w key lock  T2HP12R5BKA4    
     Red/yellow   T2HP12R5RNA4   
     Red/yellow c/w key lock  T2HP12R5RKA4   
 
     IP65 rated 
     Grey/black   T2HP12R6BNA4     

Grey/black c/w key lock  T2HP12R6BKA4    
     Red/yellow   T2HP12R6RNA4   
     Red/yellow c/w key lock  T2HP12R6RKA4   

IP65 METAL handle 
     Grey/black   T2HP12R6BNM   0.00  

Grey/black c/w key lock  T2HP12R6BKM   0.00  
     Red/yellow   T2HP12R6RNM   0.00 
     Red/yellow c/w key lock  T2HP12R6RKM   0.00 

 
 
H125, L125, S160, H160, L160, E250, S250, H250, L250 

      
IP54 rated 

 Grey/black   T2HP25R5BNA4     
     Grey/black c/w key lock  T2HP25R5BKA4    
     Red/yellow   T2HP25R5RNA4   
     Red/yellow c/w key lock  T2HP25R5RKA4   
 
     IP65 rated 
     Grey/black   T2HP25R6BNA4     

Grey/black c/w key lock  T2HP25R6BKA4    
     Red/yellow   T2HP25R6RNA4   
     Red/yellow c/w key lock  T2HP25R6RKA4   

IP65 METAL handle 
     Grey/black   T2HP25R6BNM   0.00  

Grey/black c/w key lock  T2HP25R6BKM   0.00  
     Red/yellow   T2HP25R6RNM   0.00 
     Red/yellow c/w key lock  T2HP25R6RKM   0.00 

 
 
 
Note: Handles supplied with shaft 
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OPERATING HANDLES & LOCKING DEVICES
TemBreak 2 handles are extremely reliable, having been designed to endure the same switching duty 
as the host MCCB.

It is easy to fit the operating unit to the MCCB. Fitting involves three easy steps:

1. Align breaker toggle with operating mechanism

2. Push handle into position (the handle’s round pegs locate securely in the breaker’s round holes 
and the handle’s* square pegs in the breaker’s square holes).

3. Twist locking screws through 45 degrees.*

Safety Features
• Door interlock mechanism with override facility included as standard
• IP54 (door mounted version), IP 54 as standard (breaker mounted version)
• IP65 (door mounted version), IP 65 optional (breaker mounted version)
• Locks OFF with up to 3 padlocks (8mm hasps)
• Optional keylock in OFF position
• Available in black or red and yellow
• A trip test can be performed with the handle fitted to the MCCB

Orientation

To switch the breaker from OFF to ON the handle is rotated through 90 degrees
in a clockwise direction. 

The ON (I) and OFF (O) indication of the handle can 
be re-oriented in steps of 90 degrees with respect to the 
operating mechanism. This allows the indication position 
to remain the same whether the breaker is mounted
vertically (right side up or upside down) or horizontally 
(on its left side or on its right side). The hole cut-out
dimensions for a panel or door will remain unchanged 
if the handle is re-oriented. The handle’s axis of rotation 
is on the intersection of the centre lines of a 3P MCCB. 
This means that the positioning of the door cutouts is symmetrical 
for breakers mounted horizontally on either side of a vertical busbar system.

*handles for 400A and 630A Frame models are secured
with four screws.

ACCESSORIES

MCCB ONMCCB ON 

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles

Cubicle Door Cutouts
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ACCESSORIES

The door mounted operating handle
is used to operate a circuit breaker
mounted inside a cubicle from 
outside the door. It consists of 
an operating mechanism that 
is mounted on the breaker, 
an operating handle that is mounted
on the door, and a shaft that 
transmits the turning force from 
the handle to the operating unit. 
The shaft can be cut to the 
required length.

Handle unit

Optional
key lock

Operating
unit

Anti-tamper
sleeved

extensions

Locking Devices

Toggle locking devices allow MCCBs to
be locked ON or OFF using up to three
padlocks. Locking devices for 125A, 160A
and 250A frame models accept padlocks
with 5mm hasp diameter. Locking devices
for 400A and 630A frame models accept
padlocks with 8mm hasp diameter.

Fittings for Castell and Fortress locks are available. They are suitable for use on toggle-operated
MCCBs, or on door mounted handles (HP) for MCCBs.

Breaker Mounted Handle (HB)

OPERATING HANDLES & LOCKING DEVICES
Door Mounted Handle (HP)

This handle is used to operate a circuit
breaker mounted just behind a
compartment door with the door closed.
The operating unit and the handle itself
are mounted directly onto the circuit
breaker. The handle protrudes through 
a cutout in the door. A moulded door
flange is supplied with the handle 
which covers the cutout from the front.

Padlocking and keylocking is possible 
in the OFF position or both the ON 
and OFF position depending on the
mounting direction.

Cutout
flange

OFF
Padlocked

lever

Door 
interlocking
mechanism

Door Mounted Handle with Optional Keylock

Breaker Mounted Handle Padlocked in the OFF Position

S250 Locked OFF S400 Locked OFF
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DIMENSIONS
Door Mounted Handle
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DIMENSIONS
Door Mounted Handle
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DIMENSIONS
Door Mounted Handle
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Accessories to suit 125 - 630AF MCCBs 
 
External accessories      Cat. No.   
 

Door interlocking, variable depth  Suits MCCB types 
 

E400, S400, H400, L400, E630, S630  
      

IP54 rated 
 Grey/black   T2HP40R5BNA4     

     Grey/black c/w key lock  T2HP40R5BKA4    
     Red/yellow   T2HP40R5RNA4   
     Red/yellow c/w key lock  T2HP40R5RKA4   
 
     IP65 rated 
     Grey/black   T2HP40R6BNA4     

Grey/black c/w key lock  T2HP40R6BKA4    
     Red/yellow   T2HP40R6RNA4   
     Red/yellow c/w key lock  T2HP40R6RKA4   

IP65 METAL handle 
     Grey/black   T2HP40R6BNM   0.00  

Grey/black c/w key lock  T2HP40R6BKM   0.00  
     Red/yellow   T2HP40R6RNM   0.00 
     Red/yellow c/w key lock  T2HP40R6RKM   0.00 

 
Note: Handles supplied with shaft 

 
 
Mechanical Interlocks 
 
Link Interlock – suitable for manual or motorised operation. Will accept handles. Suitable for front or rear connection 
 

E125, S125 
 

With trip interlock function    
3 or 4 pole right side section  T2ML12RA   

 3 pole left side section   T2ML12L3A    
4 pole left side section    T2ML12L4A    

H125, L125, S160, H160, L160, E250, S250, H250, L250 

     With trip interlock function 
3 or 4 pole right side section  T2ML25RA   

 3 pole left side section   T2ML25L3A    
     4 pole left side section    T2ML25L4A    

E400, S400, H400, L400, E630, S630  
 
With trip interlock function 
3 or 4 pole right side section  T2ML40RA   

 3 pole left side section   T2ML40L3A    
     4 pole left side section    T2ML40L4A    
 

Refer page 53 if MCCB labels are required or refer to NHP. 
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OPERATING HANDLES & LOCKING DEVICES
TemBreak 2 handles are extremely reliable, having been designed to endure the same switching duty 
as the host MCCB.

It is easy to fit the operating unit to the MCCB. Fitting involves three easy steps:

1. Align breaker toggle with operating mechanism

2. Push handle into position (the handle’s round pegs locate securely in the breaker’s round holes 
and the handle’s* square pegs in the breaker’s square holes).

3. Twist locking screws through 45 degrees.*

Safety Features
• Door interlock mechanism with override facility included as standard
• IP54 (door mounted version), IP 54 as standard (breaker mounted version)
• IP65 (door mounted version), IP 65 optional (breaker mounted version)
• Locks OFF with up to 3 padlocks (8mm hasps)
• Optional keylock in OFF position
• Available in black or red and yellow
• A trip test can be performed with the handle fitted to the MCCB

Orientation

To switch the breaker from OFF to ON the handle is rotated through 90 degrees
in a clockwise direction. 

The ON (I) and OFF (O) indication of the handle can 
be re-oriented in steps of 90 degrees with respect to the 
operating mechanism. This allows the indication position 
to remain the same whether the breaker is mounted
vertically (right side up or upside down) or horizontally 
(on its left side or on its right side). The hole cut-out
dimensions for a panel or door will remain unchanged 
if the handle is re-oriented. The handle’s axis of rotation 
is on the intersection of the centre lines of a 3P MCCB. 
This means that the positioning of the door cutouts is symmetrical 
for breakers mounted horizontally on either side of a vertical busbar system.

*handles for 400A and 630A Frame models are secured
with four screws.

ACCESSORIES

MCCB ONMCCB ON 

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles

Cubicle Door Cutouts
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ACCESSORIES

The door mounted operating handle
is used to operate a circuit breaker
mounted inside a cubicle from 
outside the door. It consists of 
an operating mechanism that 
is mounted on the breaker, 
an operating handle that is mounted
on the door, and a shaft that 
transmits the turning force from 
the handle to the operating unit. 
The shaft can be cut to the 
required length.

Handle unit

Optional
key lock

Operating
unit

Anti-tamper
sleeved

extensions

Locking Devices

Toggle locking devices allow MCCBs to
be locked ON or OFF using up to three
padlocks. Locking devices for 125A, 160A
and 250A frame models accept padlocks
with 5mm hasp diameter. Locking devices
for 400A and 630A frame models accept
padlocks with 8mm hasp diameter.

Fittings for Castell and Fortress locks are available. They are suitable for use on toggle-operated
MCCBs, or on door mounted handles (HP) for MCCBs.

Breaker Mounted Handle (HB)

OPERATING HANDLES & LOCKING DEVICES
Door Mounted Handle (HP)

This handle is used to operate a circuit
breaker mounted just behind a
compartment door with the door closed.
The operating unit and the handle itself
are mounted directly onto the circuit
breaker. The handle protrudes through 
a cutout in the door. A moulded door
flange is supplied with the handle 
which covers the cutout from the front.

Padlocking and keylocking is possible 
in the OFF position or both the ON 
and OFF position depending on the
mounting direction.

Cutout
flange

OFF
Padlocked

lever

Door 
interlocking
mechanism

Door Mounted Handle with Optional Keylock

Breaker Mounted Handle Padlocked in the OFF Position

S250 Locked OFF S400 Locked OFF
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DIMENSIONS
Door Mounted Handle
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DIMENSIONS
Door Mounted Handle
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DIMENSIONS
Door Mounted Handle
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Thermal magnetic type 

S125GJ
 
 

65kA
Current rating:  12.5 – 125A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 
 

Voltage  Icu Ics 
AC use 380/400  65 36 
DC use 250V  40 40 
 
Trip unit:
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 
 
 
Dimensions (mm) 
Poles   3      4 
H   155  155 
W   90  120 
D (less toggle)  68    68 
Toggle cut-out       Standard DIN 
 
 
Ampere  
Rating  Adj. Ir  1) Adj. Im 1)       
NRC  Min - Max. Min - Max.   Cat. No.     

20  12.5 - 20  120 - 240   S125 GJ 3 20  
S125 GJ 4 20   

32  20 - 32  192 - 384   S125 GJ 3 32    
S125 GJ 4 32   

50  32 - 50  300 - 600   S125 GJ 3 50    
S125 GJ 4 50   

63  40 - 63  378 - 756   S125 GJ 3 63  
S125 GJ 4 63  

100  63 - 100  600 - 1200   S125 GJ 3 100    
S125 GJ 4 100  

125  80 - 125  750 - 1500   S125 GJ 3 125    
        S125 GJ 4 125   
 

1) NRC:  Nominal rated current 
Adj. Ir:  Adjustable thermal setting  
Adj. Im:  Adjustable magnetic setting 

 
 
 
 
 

Replaces: XH125NJ, TL100NJ, Note: check exact ratings or dimenions to suit your application requirement   
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S
E
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IO

N
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DIMENSIONS

Panel hinge position (hatching area)
bottom view

HL

15
4±

1

8.
5

100

17

200
150

100

200
150

15

M4x0.7
Tapped hole

30

13
2

ø9

8.
5(

m
ax

.)

30

17(max.)
max.t5

3P

L

Drilling plan

4P

LH H

Preparation of conductor

30 30
3060 M4X0.7

Tapped hole

ø18ø8.5

16

13
2

15

5

30
30

30
30

8

M4X0.7
Mounting
screw

13
4

13
4

52
102

15 30

L L

H

H

L

3P

H

Drilling plan

4P

Stud can be
turned 45˚or 90˚

Conductor
overlap max.

Mounting plate
(max. t3.2)

Panel cutout
(Front view)

Panel cutout dimensions shown
give an allowance of 1.5mm
around the handle escutcheon.

HL

61
10

3.
5

4P3P

60
90

45
61

24

13
4

8

15
5

47

90 10645

164.55.5

154

10

28(max.)

30 30 30

45 75

Interpole barrier
(removable) Mounting hole

Connector plug

Front panel t2

M8 screw

M4x0.7
Mounting screw

Operating knob

HLHL

CL

CLCL

61
10645

164.55.5

154

28(max.)

Connector plug

Front panel t2
Operating knob

CL

90

15
5

45

4P
3P

R1

21.514.5

15
5

14
8

Pad lock 

86
90

E125-NJ, S125-NJ, S125-GJ
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page 78 Beyond the Standard™

S
E

C
T
IO

N
 6

Model Type A B1 B2 C D E

E125 NJ 50 10 10 0 25 *(1)

S125 NF 50 10 10 0 25 *(1)

S125 NJ 50 10 10 0 25 *(1)

S125 GJ 75 45 25 0 25 *(1)

H125 NJ 100 80 60 0 50 *(1)

L125 NJ 100 80 60 0 50 *(1)

S160 NF 50 40 30 0 25 *(1)

S160 NJ 50 40 30 0 *(1)

S160 GJ 100 80 60 0 50 *(1)

H160 NJ 100 80 60 0 50 *(1)

L160 NJ 100 80 60 0 50 *(1)

E250 NJ 50 40 30 0 25 *(1)

S250 NJ 50 40 30 0 25 *(1)

S250 GJ 100 80 30 0 25 *(1)

S250 PE 100 80 60 0 50 *(1)

H250 NJ 100 80 60 0 50 *(1)

H250 NE 100 80 60 0 50 *(1)

L250 NJ 100 80 60 0 50 *(1)

E400 NJ 100 80 40 0 30 *(1)

S400 CJ 100 80 40 0 30 *(1)

S400 NJ 100 80 40 0 30 *(1)

S400 GJ 100 80 40 0 30 *(1)

S400 GE 100 80 40 0 30 *(1)

H400 NJ 120 120 80 0 80 *(1)

H400 NE 120 120 80 0 80 *(1)

L400 NJ 120 120 80 0 80 *(1)

L400 NE 120 120 80 0 80 *(1)

E630 NE 120 100 80 0 80 *(1)

S630 CE 120 100 80 0 80 *(1)

S630 GE 120 100 80 0 80 *(1)

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover.

INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM)

INSTALLATION

25
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S
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IO

N
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APPLICATION DATA

Selectivity
The principle of Selectivity (Discrimination) is based upon an analysis of several
circuit breaker characteristics. These include time-current (tripping) curves,
peak-let-through current (Ipeak) and energy let-through (I2t).

The figures stated give the maximum selectivity level with the two nominated
breakers in series under short-circuit conditions. For an indication on selectivity
under overloads refer to the circuit breaker tripping/characteristic curves, or use
the NHP TemCurve selectivity analysis software package.

Selectivity can be enhanced beyond the breaking capacity of the downstream
breaker provided it is backed up by an appropriately selected upstream breaker,
which should not trip (unlatch) under the stated short circuit current.

Cascade
Cascading is achieved by using an upstream device to assist (back-up) a
downstream device in clearing a fault current. This principal is necessary should
the downstream device be required to clear a prospective short circuit current
greater than the devices’ breaking capacity.

In most cascading applications it is generally necessary for the upstream breaker
to trip (unlatch), as well as the downstream breaker to give adequate back-up
protection. As such, cascade is commonly used in feeding and protecting
non-essential loads, such as basic lighting. 

For more information on selectivity and cascading please refer to the latest NHP
Part C catalogue.

SELECTIVITY (DISCRIMINATION) AND CASCADE

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1194 of 1659



TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 45

S
E

C
T
IO

N
 4

APPLICATION DATA
SELECTIVITY TABLES
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APPLICATION DATA

CASCADE TABLES
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(RMS)
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@ 380 – 415 V AC 1)
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–

–

–

–

–

–

–

–

–

–

–

36

50

65

85

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

E250NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

S
400C

J

S
400N

E
S

400N
J

S
400G

E
S

400G
J

H
400N

J
H

400N
E

L
400N

J

L
400N

E

E
630N

E

S
630C

E

S
630G

E

T
L

630N
E

X
S

800S
E

X
S

800N
J

X
H

800S
E

T
L

800N
E

X
S

1250S
E

X
S

1600S
E

36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85

CASCADE
@ 380 – 415 V AC 1)

Upstream MCCBs

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCB’s

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs
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APPLICATION DATA

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T /
SAFE-T MCBs

X X  /  Y Y

Selectivity Cascade

Notes: All figures stated are at 400/415 V AC.

Guide

18/18

18/18

18/18

18/18

18/18

18/18

4/18

18/18

18/18

3/10

3/10

25/25

20/25

30/30

20/25

30/30

20/25

4/25

30

20

3/10

3/10

35/35

20/25

30/50

25/25

30/50

25/25

4/25

30/50

25/25

3/10

3/10

35/35

30/30

35/35

30/30

35/35

30/30

15/15

35/35

30/30

–

–

35/35

30/30

40/50

30/30

40/50

30/30

15/15

40/50

30/30

–

–

–

–

35/35

30/30

35/35

30/30

10/10

35/35

30/30

–

–

–

–

40/50

30/30

40/50

30/30

10/10

40/50

30/30

–

–

–

–

40/50

30/30

40/50

30/30

–

40/50

30/30

–

–

DTCB6

DTCB10

DSRCBH /

DSRCD

Din-T10H

DTCH15

Safe-T

SRCB

E
125N

J

S
125N

J

S
250N

J

S
250G

J

S
400C

J

S
400G

E
S

400G
J

H
400N

J
25 36 65 36 65 36 70 125

Upstream MCCB

H
125N

J
S

125G
J

kA 
(RMS)

Downstream
MCB

SELECTIVITY / CASCADE
@ 415 V AC

Amp
rating

6

6

10

10

10

10

10

15

15

6

6

2 – 20

25 – 63

0.5 – 32

40 – 63

0.5 – 32

40

80 – 125

0.5 – 32

40 – 63

16 – 20

16 – 20
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APPLICATION DATA

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.0A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-4.0A CA7-9

2.2 4.8 XM30PB/8 CA7-9 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-12 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-16 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-23 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-30 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-37 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-60 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA7-85 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S125GJ/125 CA6-110 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

5 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

0 155 S250PE/250 CA6-180 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

10 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

32 225 S400GE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

60 270 S400GE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

00 361 S400GE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘11’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 1
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB MCCB's can be replaced with S125GJ/20 if required.
•  Combinations based on the thermal overload relay tripping before the circuit.

breaker at overload currents up to the motor locked rotor current.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1198 of 1659



TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 49

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-4A CA7-9

2.2 4.8 XM30PB/8 CA7-16 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-30 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-43 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S250PE/160 CA6-105 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

75 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

90 155 S250PE/250 CA6-170 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

110 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

132 225 S400PE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

160 270 S400PE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

200 361 S400PE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with S125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1199 of 1659



TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 50 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 XM30PB/2 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 XM30PB/2.6 CA 7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 XM30PB/4.0 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 XM30PB/5 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 XM30PB/8 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 XM30PB/10 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 XM30PB/12 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125NJ/100 CA 7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 H125NJ/100 CA 7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 H125NJ/160 CA 6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 H160NJ/160 CA 6-105 CEF 1-11/12 20 - 180 - -

75 130 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

90 155 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

110 200 H250PE/250 CA 6-210 CEF 1-41/42 160 - 400 - -

132 225 H400NE/400 CA 6-210 CEF 1-41/42 160 - 400 - -

160 270 H400NE/400 CA 6-300 CEF 1-41/42 160 - 400 - -

200 361 H400NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 8855 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
85 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with H125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 H125NJ/20 CA 7-30 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 H125NJ/20 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125-NJ/100 CA 7-60 CT 7-75 45 - 60 - -

37 66 H125-NJ/100 CA 7-72 CT 7-75 60 - 75 - -

45 80 H125-NJ/125 CA 7-85 CT 7-100 70 - 90 - -

55 100 H250-NE/160 CA 6-95 CEF 1-11/12 20 - 180 - -

75 130 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

90 155 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

110 200 H250-NE/250 CA 6-180 CEF 1-41/42 160 - 400 - -

132 225 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

160 270 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

200 361 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 110000 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
100 kA

Notes: •  Thermal or electronic overload relays may be used.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
125A Frame MCCBs
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1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS
THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements
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OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS
S125-NF. 240V AC S160-NF. 240V AC.

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.
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OPERATING CHARACTERISTICS
LET-THROUGH ENERGY CHARACTERISTICS

1   240VAC

S160-NF. 240V ACS125-NF. 240V AC

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.
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MCCB’s 

36 
 

Price Schedule T2 

 
 
 
 

      Electronic type 

    E630NE 
36kA
Current rating:  252 – 630A 

Approvals and Tests: AS/NZS 3947-2, IEC60947-2 

Interrupting capacity: 
 
 

Voltage  Icu Ics 
AC use 380/415  36 36 
 
 
Over Current Relay:    
 Electronic, for general & selectivity applications 
 6 dial selectable characteristic curves suited for a variety of applications 
 Base current Ir is adjustable from 40% - 100% of the nominal rated current In. 
 STD setting  2.5 – 8 (x IR) 2) 
 INST setting 10 – 14 (x IR) 2) 

 
OCR Options: 
 Ground Fault Trip (AG) 

 
 
Dimensions (mm) 
Poles   3      
H   260  
W   140  
D (less toggle)  103  

Ampere  
Rating IR Adjustment          
NRC  Min - Max.     Cat. No. 1)  
630  252 - 630     E630NE 3 630   

Price Adder - if options are required, add the selected OCR option price below to the above MCCB price to calculate the total 
MCCB cost. 

3 P OCR options:  GF 2)     E630 NE 3 AG 630        
 
1) The STD and  Instantaneous pickup currents (Isd & Ii ) settings are not individually adjustable, however by selecting different curve 

types  and different IR  settings the values will vary. Curve 1 & 2 Isd = 2.5 x IR, curve 3 Isd  = 5 x IR, curve 4 - 6 Isd   = 8 x IR .  IR  dial 
setting 0.4 – 0.63  Ii   = 14 x IR  and IR dial setting 0.8 – 1.0  Ii   = 10 x IR.  Refer curve examples & setting data on pages 18 to 30. 

 

NRC = Nominal rated current,     IR = Current adjustment dial setting,     STD =  Short Time Delay,      INST =  instantaneous 

2) To order a MCCB with the above options insert the required option after the pole to make up the cat. number. Eg: E630NE 3 AG 
630 is a E630NE 3 Pole 630A MCCB c/w Ground Fault protection.   

 
 
 
 
 
 
 
 
 
Replaces: XS630CJ, Note: check exact ratings or dimenions to suit your application requirement
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 95

S
E

C
T
IO

N
 7

DIMENSIONS
E630-NE, S630-CE, S630-GE

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1207 of 1659



TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 81

INSTALLATION
TEMPERATURE RATINGS & DERATINGS

S
E

C
T
IO

N
 6

Rated Current (A)

E125-NJ Front 20A 19 18.5 18 17.5
S125-NJ Rear 32A 31 30.5 30 29
S125-GJ Plug-in 50A 48 45 43 41

63A 60 57 55 52
100A 97 94 90 87
125A 121 117 113 109

H125-NJ Front 20A 19 18.5 18 17.5
L125-NJ Rear 32A 31 30 29 28

Plug-in 50A 48 47 45 44
63A 61 59 57 55
100A 97 95 92 89
125A 121 118 114 111

S160-NJ Front 20A 19 18.5 18 17.5
S160-GJ Rear 32A 31 30 29 28

Plug-in 50A 48 46 44 42
63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109
160A 156 151 146 141

H160-NJ Front
L160-NJ Rear 160A 156 151 147 143

Plug-in
E250-NJ Front 20A 19 18.5 18 17.5

Rear 32A 31 30 29 28
Plug-in 50A 48 46 44 42

63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109

E250-NJ Front 160A 156 151 146 141
S250-NJ Rear 250A 243 235 227 219
S250-GJ Plug-in
H250-NJ Front
L250-NJ Rear 160A 156 151 147 143

Plug-in
Front 250A 244 237 230 223
Rear

E400-NJ Front 250A 244 237 230 223
S400-CJ Rear 400A 390 380 369 358
S400-NJ Plug-in
S400-GJ
H400-NJ Front 250A 243 237 230 223
L400-NJ Rear 400A 390 381 371 361

Plug-in 250A 243 237 231 224
400A 392 384 376 368

Calibration Temperature: 45°C

Calibration Temperature: 30°C

MCCB Type Connection Rating at calibration
Type temperature (50°C) 50°C 55°C 60°C 65°C

Rated Current (A)

Rated Current (A)

MCCB Type Connection Rating at calibration
Type temperature (30°C) 35°C 40°C 45°C 50°C 55°C 60°C 65°C

MCCB Type Connection Rating
Type 30°C 35°C 40°C 45°C 50°C 55°C 60°C 65°C

S250-PE Front 250A 250 250 250 250 237.5 225 200 200
H250-NE Rear

Plug-in 250A 250 237.5 225 225 200 200 157.5 157.5
S400-NE Front 250A 250 250 250 250 250 250 225 200
S400-GE Rear 400A 400 400 400 400 400 380 360 320

Plug-in
H400-NE Front 250A 250 250 250 250 250 250 225 200
L400-NE Rear 400A 400 400 400 400 400 380 360 320

Plug-in 250A 250 250 250 250 250 250 225 200
400A 400 400 400 400 400 380 360 320

E630-NE Front 630A 630 630 630 630 598.5 598.5 567 504
S630-CE Rear*
S630-GE

H250-NJ Plug-in Conn. 250A 244 236 225 219 209 200 190
L250-NJ
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 78 Beyond the Standard™

S
E

C
T
IO

N
 6

Model Type A B1 B2 C D E

E125 NJ 50 10 10 0 25 *(1)

S125 NF 50 10 10 0 25 *(1)

S125 NJ 50 10 10 0 25 *(1)

S125 GJ 75 45 25 0 25 *(1)

H125 NJ 100 80 60 0 50 *(1)

L125 NJ 100 80 60 0 50 *(1)

S160 NF 50 40 30 0 25 *(1)

S160 NJ 50 40 30 0 *(1)

S160 GJ 100 80 60 0 50 *(1)

H160 NJ 100 80 60 0 50 *(1)

L160 NJ 100 80 60 0 50 *(1)

E250 NJ 50 40 30 0 25 *(1)

S250 NJ 50 40 30 0 25 *(1)

S250 GJ 100 80 30 0 25 *(1)

S250 PE 100 80 60 0 50 *(1)

H250 NJ 100 80 60 0 50 *(1)

H250 NE 100 80 60 0 50 *(1)

L250 NJ 100 80 60 0 50 *(1)

E400 NJ 100 80 40 0 30 *(1)

S400 CJ 100 80 40 0 30 *(1)

S400 NJ 100 80 40 0 30 *(1)

S400 GJ 100 80 40 0 30 *(1)

S400 GE 100 80 40 0 30 *(1)

H400 NJ 120 120 80 0 80 *(1)

H400 NE 120 120 80 0 80 *(1)

L400 NJ 120 120 80 0 80 *(1)

L400 NE 120 120 80 0 80 *(1)

E630 NE 120 100 80 0 80 *(1)

S630 CE 120 100 80 0 80 *(1)

S630 GE 120 100 80 0 80 *(1)

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover.

INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM)

INSTALLATION

25
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 44 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

Selectivity
The principle of Selectivity (Discrimination) is based upon an analysis of several
circuit breaker characteristics. These include time-current (tripping) curves,
peak-let-through current (Ipeak) and energy let-through (I2t).

The figures stated give the maximum selectivity level with the two nominated
breakers in series under short-circuit conditions. For an indication on selectivity
under overloads refer to the circuit breaker tripping/characteristic curves, or use
the NHP TemCurve selectivity analysis software package.

Selectivity can be enhanced beyond the breaking capacity of the downstream
breaker provided it is backed up by an appropriately selected upstream breaker,
which should not trip (unlatch) under the stated short circuit current.

Cascade
Cascading is achieved by using an upstream device to assist (back-up) a
downstream device in clearing a fault current. This principal is necessary should
the downstream device be required to clear a prospective short circuit current
greater than the devices’ breaking capacity.

In most cascading applications it is generally necessary for the upstream breaker
to trip (unlatch), as well as the downstream breaker to give adequate back-up
protection. As such, cascade is commonly used in feeding and protecting
non-essential loads, such as basic lighting. 

For more information on selectivity and cascading please refer to the latest NHP
Part C catalogue.

SELECTIVITY (DISCRIMINATION) AND CASCADE
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 45

S
E

C
T
IO

N
 4

APPLICATION DATA
SELECTIVITY TABLES
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N
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APPLICATION DATA

CASCADE TABLES

kA 
(RMS)
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@ 380 – 415 V AC 1)
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–

–-

–

–

36

36

–

50

65

70

-

50

70

–

50

65

70

–

–

50

65

70

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

36

50

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

36

65

–

–

–

–

–

–

–

–

36

–

65

65

65

–

65

50

–

–

–

–

–

–

50

50

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

–

–

–

50

–

–

65

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

85

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

E250NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

S
400C

J

S
400N

E
S

400N
J

S
400G

E
S

400G
J

H
400N

J
H

400N
E

L
400N

J

L
400N

E

E
630N

E

S
630C

E

S
630G

E

T
L

630N
E

X
S

800S
E

X
S

800N
J

X
H

800S
E

T
L

800N
E

X
S

1250S
E

X
S

1600S
E

36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85

CASCADE
@ 380 – 415 V AC 1)

Upstream MCCBs

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCB’s

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs
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APPLICATION DATA

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T /
SAFE-T MCBs

X X  /  Y Y

Selectivity Cascade

Notes: All figures stated are at 400/415 V AC.

Guide

18/18

18/18

18/18

18/18

18/18

18/18

4/18

18/18

18/18

3/10

3/10

25/25

20/25

30/30

20/25

30/30

20/25

4/25

30

20

3/10

3/10

35/35

20/25

30/50

25/25

30/50

25/25

4/25

30/50

25/25

3/10

3/10

35/35

30/30

35/35

30/30

35/35

30/30

15/15

35/35

30/30

–

–

35/35

30/30

40/50

30/30

40/50

30/30

15/15

40/50

30/30

–

–

–

–

35/35

30/30

35/35

30/30

10/10

35/35

30/30

–

–

–

–

40/50

30/30

40/50

30/30

10/10

40/50

30/30

–

–

–

–

40/50

30/30

40/50

30/30

–

40/50

30/30

–

–

DTCB6

DTCB10

DSRCBH /

DSRCD

Din-T10H

DTCH15

Safe-T

SRCB

E
125N

J

S
125N

J

S
250N

J

S
250G

J

S
400C

J

S
400G

E
S

400G
J

H
400N

J
25 36 65 36 65 36 70 125

Upstream MCCB

H
125N

J
S

125G
J

kA 
(RMS)

Downstream
MCB

SELECTIVITY / CASCADE
@ 415 V AC

Amp
rating

6

6

10

10

10

10

10

15

15

6

6

2 – 20

25 – 63

0.5 – 32

40 – 63

0.5 – 32

40

80 – 125

0.5 – 32

40 – 63

16 – 20

16 – 20
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APPLICATION DATA

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.0A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-4.0A CA7-9

2.2 4.8 XM30PB/8 CA7-9 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-12 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-16 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-23 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-30 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-37 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-60 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA7-85 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S125GJ/125 CA6-110 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

5 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

0 155 S250PE/250 CA6-180 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

10 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

32 225 S400GE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

60 270 S400GE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

00 361 S400GE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘11’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 1
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB MCCB's can be replaced with S125GJ/20 if required.
•  Combinations based on the thermal overload relay tripping before the circuit.

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-4A CA7-9

2.2 4.8 XM30PB/8 CA7-16 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-30 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-43 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S250PE/160 CA6-105 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

75 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

90 155 S250PE/250 CA6-170 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

110 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

132 225 S400PE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

160 270 S400PE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

200 361 S400PE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with S125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 XM30PB/2 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 XM30PB/2.6 CA 7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 XM30PB/4.0 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 XM30PB/5 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 XM30PB/8 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 XM30PB/10 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 XM30PB/12 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125NJ/100 CA 7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 H125NJ/100 CA 7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 H125NJ/160 CA 6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 H160NJ/160 CA 6-105 CEF 1-11/12 20 - 180 - -

75 130 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

90 155 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

110 200 H250PE/250 CA 6-210 CEF 1-41/42 160 - 400 - -

132 225 H400NE/400 CA 6-210 CEF 1-41/42 160 - 400 - -

160 270 H400NE/400 CA 6-300 CEF 1-41/42 160 - 400 - -

200 361 H400NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 8855 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
85 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with H125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 H125NJ/20 CA 7-30 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 H125NJ/20 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125-NJ/100 CA 7-60 CT 7-75 45 - 60 - -

37 66 H125-NJ/100 CA 7-72 CT 7-75 60 - 75 - -

45 80 H125-NJ/125 CA 7-85 CT 7-100 70 - 90 - -

55 100 H250-NE/160 CA 6-95 CEF 1-11/12 20 - 180 - -

75 130 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

90 155 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

110 200 H250-NE/250 CA 6-180 CEF 1-41/42 160 - 400 - -

132 225 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

160 270 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

200 361 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 110000 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
100 kA

Notes: •  Thermal or electronic overload relays may be used.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS
H400-NJ, H400-NE, L400-NJ, L400-NE. 415V AC.
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E630-NE, S630-CE, S630-GE. 415V AC.

E630-NE, S630-CE, S630-GE. 690V AC.
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THERMAL MAGNETIC CHARACTERISTICS
400A Frame

OPERATING CHARACTERISTICS
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1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS
THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements
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OPERATING CHARACTERISTICS
LET-THROUGH ENERGY CHARACTERISTICS

E630-NE, S630-CE, S630-GE. 415V AC.H400-NJ, H400-NE, L400-NJ, L400-NE. 415V AC.

E630-NE, S630-CE, S630-GE. 690V AC.
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SP194 FAIRFIELD WWTP INLET SPS

MINIATURE CIRCUIT BREAKERS 
1. DIN-T6 SERIES MCB TECHNICAL DETAILS 

2. DIN-T10 SERIES MCB TECHNICAL DETAILS 

3. DIN-T15 SERIES MCB TECHNICAL DETAILS 

4. RCBO TECHNICAL DETAILS 
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1
Miniature circuit breakers

Din-T15 series 15 kA, 20 kA, 25 kA MCBs 

Shock resistance (in x, y, z direction)

20 g with shock duration of 10 ms

(minimum 18 shocks)

40 g with shock duration of 5 ms

(minimum 18 shocks)

Vibration resistance (in x, y, z direction)

3 g in frequency range 10 to 55 Hz

(operating time at least 30 mins) 

according to IEC 60068-2-6

Storage temperature

from -55 °C to +55 °C according to 

VDE 0664  parts 1 and 2

Operating temperature
from -25 °C to +55 °C according to 

VDE 0664 Parts 1 and 2.

Use at 400 Hz
At 400 Hz the magnetic tripping current

is approximately 50 % higher than at AC

50/60 Hz

Notes: 1) 2 P MCB connected in series.
The LINE-side is the OFF or bottom of the MCB and connects to CD chassis 
tee-offs.

2) All poles include overcurrent and short circuit protection.
3) Refer Section 3 for kA ratings at 240/415 V. The above ratings are at 415 V AC.

Available on indent only.

1 pole 1 module  3)

6

10

13

16

20

25

32

40

50

63

In (A)

25

25

25

25

25

25

20

20

15

15

Icu (kA)

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

Icu (kA)

DTCB15106C

DTCB15110C

DTCB15113C

DTCB15116C

DTCB15120C

DTCB15125C

DTCB15132C

DTCB15140C

DTCB15150C

DTCB15163C

C - Curve
5 - 10 In

2 pole 2 modules  3)

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB15206C

DTCB15210C

DTCB15213C

DTCB15216C

DTCB15220C

DTCB15225C

DTCB15232C

DTCB15240C

DTCB15250C

DTCB15263C

C - Curve
5 - 10 In

3 pole 3 modules  3)

6

10

13

16

20

25

32

40

50

63

DTCB15306C

DTCB15310C

DTCB15313C

DTCB15316C

DTCB15320C

DTCB15325C

DTCB15332C

DTCB15340C

DTCB15350C

DTCB15363C

In (A) 6 - 63

1 P

2 P

3 P

4 P

240 V AC

240/415 V AC

240/415 V AC

240/415 V AC

■ Standards AS/NZS 3947-2

■ Current range 6-63 Amp 1, 2, 3 and 4 pole

■ Sealable and lockable handle

■ Modular design

■ Mounts on CD chassis (250 A and 355 A)

■ Industrial applications

4 pole  4 modules  2)  3)

6

10

13

16

20

25

32

40

50

63

DTCB15406C

DTCB15410C

DTCB15413C

DTCB15416C

DTCB15420C

DTCB15425C

DTCB15432C

DTCB15440C

DTCB15450C

DTCB15463C

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

DTCB15

1 pole

DTCB15 

2 pole

DTCB15 

3 pole

i

i

i
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Miniature Circuit Breakers are intended for the protection of
the lines against both overloads and short-circuits in
industrial wiring installations where normal operation is done
by instructed people

An electromagnet with plunger ensures instantaneous tripping
in the event of short-circuit. The standard leaves the calibration
of magnetic release to the manufacturers discretion.

NHP offers instantaneous tripping ranges:

• release between 5 and 10 In

• release between 10 and 20 In

Thermal release
The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of release for two
special overload values. Reference ambient temperature 
is 40 °C.

Tripping characteristic curves

Magnetic release

Characteristics according to EN 60947-2

Test

current

Tripping

time

1.05 x In

1.30 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

Utilization

category Application with respect to selectivity

A

B

Circuit breakers not specifically intended for
selectivity under short-circuit conditions with respect
to other short-circuit protective devices in series on
the load side, i.e. without an intentional short-time
delay provided for selectivity under short-circuit
conditions, and therefore without a short-time
withstand current rating according to 4.3.5.4

Circuit breakers specifically intended for selectivity
under short-circuit conditions with respect to other
short-circuit protective devices in series on the 
load side, i.e. without an intentional short-time 
delay (which may be adjustable), provided for
selectivity under short-circuit conditions. Such
circuit-breakers have a short-time withstand 
current rating according to 4.3.5.4

Rated ultimate short-circuit breaking capacity (Icu)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1000 V.
Moreover the MCB shall be capable of tripping when loaded with 
2.5 In within the time corresponding to 2 In but greater than 0.1 s.

Rated service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of twice
its rated insulation voltage with a minimum of 1000 V. 
A verification of the overload releases on In and moreover the
MCB shall trip within 1 h when current is 1.45 In (for In<63 A)
and 2 h (for In>63 A).

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

Category A: Without a short-time withstand current rating.
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Definitions related to circuit breakers

MCB = Miniature Circuit Breaker

Short-circuit (making and breaking)

capacity
Alternating component of the prospective current,
expressed by its RMS value, which the circuit
breaker is designed to make, to carry for its
opening time and to break under specified
conditions.

Ultimate or rated short-circuit breaking

capacity (Icn - EN 60898)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
0.96 times its rated current for the conventional
time.

Ultimate short-circuit breaking capacity 

(Icu - EN 60947-2)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
its rated current for the conventional time.

Service short-circuit breaking capacity 

(Ics - EN 60898)
A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
include the capability of the MCB to carry 0.96
times its rated current for the conventional time.

Prospective current
The current that would flow in the circuit, if each
main current path of the MCB were replaced by a
conductor of negligible impedance.

Conventional non-tripping current (Int)
A specified value of current which the circuit
breaker is capable of carrying for a specified time
without tripping.

Open position
The position in which the predetermined clearance
between open contacts in the main circuit of the
MCB is secured.

Closed position
The position in which the predetermined
continuity of the main circuit of the MCB is
secured.

Maximum prospective peak current (Ip)
The prospective peak current when the initiation of
the current takes place at the instant which leads
to the highest possible value.
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Influence of ambient air temperature on the rated current

The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Effects of frequency on the tripping
characteristic

All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves

Let-through energy I2t
The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip
Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 

(A)

0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

Voltage drop

(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

Energy loss

(W)

1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

Resistance

(mOhm)

4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

See following pages
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Din-T 15 

15 kA

C curve
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Use of standard MCB for DC use

For MCBs designed to be used in alternating current but used in
installations in direct current, the following should be taken into
consideration:

■ For protection against overloads it is necessary to connect

the two poles to the MCB. In these conditions the tripping
characteristic of the MCB in direct current is similar to
alternating current.

Use in DC selection table

Installation of Din-T DC MCBs in direct current

■ For protection against short-circuits it is necessary to

connect the two poles to the MCB. In these conditions
the tripping characteristic of the MCB in direct current is
40% higher than the one in alternating current.

Series

Rated

current (A)

Din-T 15 6....25 A

48 V 1 pole

Icu (kA)

10

110 V 2 poles in series

Icu (kA)

10

250 V 1 pole

Icu (kA)

-

440 V 2 poles in series

Icu (kA)

-
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

MCB Series Din-T 15

■ According to EN 60947.2 standard

■ For DIN rail mounting according to DIN EN 50022;

EN 50022; future EN 60715; IEC 60715 
(top hat rail 35 mm)

■ Working ambient temperature from -25 °C up to +50 °C

■ 1 pole is a module of 18 mm wide

■ Nominal rated currents are:

6/10/13/16/20/25/32/40/50/63 A

■ Tripping characteristic: C

■ Number of poles: 1 P, 2 P, 3 P, 4 P

■ Short-circuit capacity is: 15 kA

■ Terminal capacity from 1 up to 35 mm2 rigid wire or 

1.5 up to 25 mm2 flexible wire

■ Screw head suitable for flat or Pozidrive screwdriver

■ Can be connected by means of both pin or fork busbars

■ The toggle can be sealed in the ON or OFF position

■ Rapid closing

■ Both incoming and outgoing terminals have a protection

degree of IP 20 and they are sealable

■ Isolator function thanks to Red/Green printing on the

toggle.

■ Maximum voltage between two phases; 440 V~

■ Maximum voltage for utilisation in DC current: 48 V 1 P and

110 V 2 P

■ Two position rail clip

■ Mechanical shock resistance 40 g (direction x, y, z)

minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

■ Vibration resistance: 3 g (direction x, y, z) minimum 

30 min. according to IEC 60068-2-6

■ Extensions can be added on both left or right hand side

☛ Auxiliary contact

☛ Shunt trip

☛ Undervoltage release

☛ Motor operator

☛ Panelboard switch

■ Add-on RCD can be coupled.

Text for specifiers
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Notes Refer pages 3 - 23, 24 for information on SAFE-T MCBs. 
1) Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.

Series

Standards (Aust / NZ / International)

Tripping characteristics

Nominal current A

Calibration temperature °C

Number of poles (# mod)

Neutral pole protected

Nominal voltage Un AC 1 P V

3 P/4 P V

DC 1 P 1) V DC

2 P (in series) 1) V DC

Frequency Hz

Hz

Hz

Maximum service voltage Ubmax between two wires V

Minimum service voltage Ubmin V

Selectivity class (IEC 60898)
Isolator application IEC 60947-2

Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V

Impulse withstand test voltage kV

Insulation resistance mOhm

Dielectric rigidity kV

Vibration resistance (in x, y, z direction) (IEC 77/16.3)

Endurance Electrical at Un, In

mechanical

Utilisation category (IEC 60947-2)

Protection degree (outside / inside, in enclosure with door)

Self-extinguish degree (according to UL94)

Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH

Operating temperature °C

Storage temperature °C

Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Nm

Add-on devices Auxiliary contacts

(side add-on) UVT

Shunt trip

Motor operator

Panelboard switch

Busbar systems Pin (top/bottom)

Fork (top/bottom)

Accessories

Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.

Weight/mod. g

Package mod.

Short-circuit capacity AC (kA)

Icn 1 P 230/400 V

2 P 230/400 V

3 P/4 P 230/400 V

Ics (service)

Icu (ultimate) 1 P 127 V

240 V

415 V

2 P 127 V

240 V

415 V

3 P, 4 P 240 V

415 V

440 V

Ics (service)

NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)

Icu (ultimate) 1 P ≤60 V

≤220 V

2 P ≤125 V

≤440 V

Ics (service)

IE
C 

6
0
8
9
8

IE
C 

6
0
9
4
7
-2

IE
C 

6
0
9
4
7
-2

IEC 60947-2

C

0.5-63

40

1/2/3/4

-

240/415

415

48

110

50/60

DC: magn.trip +40%

400: magn.trip +50%

250/440; 53/120

12; 12
3

yes

500

440

6

10,000

2.5

3 g

4000

20,000

A

IP 20/IP 40

V2

+55 °C/95 % RH

-25/+55

-55/+55

1/35

0.75/25
1/35

0.75/25

4.5

yes

yes

yes

yes

yes

yes/yes

-/yes

yes

18

120

12

AS/NZS 3947-2

Din-T15

-

-

-

-

50

50/25/20/15 2)

-

-

50/50/40/30 2)

50/25/20/15 2)

50/50/40/30 2)

50/25/20/15 2)

50/20/15/10 2)

75 % Icu

-

25

-

30

-

100 % Icu

AS/NZS 3947-2
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3

Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Miniature circuit breakers - Din-T 15

Dimensions in mm.
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1
Miniature circuit breakers

Din-T10 series 10 kA MCB

■ Standard AS/NZS 4898 1)

■ Approval No. N17481

■ Short circuit breaking capacity - 10000 Amps

■ Current range 0.5 - 63 Amps 1, 2, 3 and 4 pole

■ Sealable and lockable handle

■ Modular design

■ Available in curve type B, C and D

■ Mounts on CD chassis (250 A and 355 A)

Notes: 1) A range of UL standard MCBs is available on indent. (ref DTCBUL1O_ _ _ C).
2) 2 pole MCB connected in series.

The line side is the “OFF” (bottom) side of the MCB, and connects to CD
chassis tee-offs.

Available on indent only.i

1 pole 1 module

0.5

1

2

3

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB10105C

DTCB10101C

DTCB10102C

DTCB10103C

DTCB10104C

DTCB10106C

DTCB10110C

DTCB10113C

DTCB10116C

DTCB10120C

DTCB10125C

DTCB10132C

DTCB10140C

DTCB10150C

DTCB10163C

C – Curve 5-10 In

2 pole 2 modules

0.5

1

2

4

6

10

13

16

20

25

32

40

50

63

DTCB10205C

DTCB10201C

DTCB10202C

DTCB10204C

DTCB10206C

DTCB10210C

DTCB10213C

DTCB10216C

DTCB10220C

DTCB10225C

DTCB10232C

DTCB10240C

DTCB10250C

DTCB10263C

Short circuit capacity 10 kA

In (A) 0.5 - 63

1 P

2 P

3 P

4 P

240 V AC

240/415 V AC

240/415 V AC

240/415 V AC

Use at DC
1 P

Short circuit

Max voltage

25 kA

48 V DC

2 P 2)

30 kA

110 V DC

DTCB10 

1 pole
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1

DTCB10 

1 - 4 pole types

Miniature circuit breakers

Din-T10 series 10 kA MCB (cont.)

Notes: 1) All poles include overcurrent and short 
circuit protection.

Available on indent only.i

3 pole 3 modules

0.5

1

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB10305C

DTCB10301C

DTCB10302C

DTCB10304C

DTCB10306C

DTCB10310C

DTCB10313C

DTCB10316C

DTCB10320C

DTCB10325C

DTCB10332C

DTCB10340C

DTCB10350C

DTCB10363C

C – Curve 5-10 In

4 pole 4 modules  1)

6

10

13

16

20

25

32

40

50

63

DTCB10406C

DTCB10410C

DTCB10413C

DTCB10416C

DTCB10420C

DTCB10425C

DTCB10432C

DTCB10440C

DTCB10450C

DTCB10463C

i

i

i

i

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1235 of 1659



3

Din-T MCBs Technical data

Innovators in Protection Technology

Characteristics according to BS EN 60898
Miniature Circuit Breakers are intended for the protection of
wiring installations against both overloads and short-circuits in
domestic or commercial wiring installations where operation is
possible by uninstructed people

Rated short-circuit breaking capacity (Icn)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO.

After the test the MCB is capable, without maintenance, to
withstand a dielectric strength test at a test voltage of 900 V.
Moreover, the MCB shall be capable of tripping when loaded
with 2.8 In within the time corresponding to 2.55 In but
greater than 0.1s.

Service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V.
Moreover, the MCB shall not trip at a current of 0.96 In. The MCB
shall trip within 1h when current is 1.6 In.

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

The relation between the rated short-circuit capacity (Icn)
and the rated service short-circuit breaking capacity (Ics)
shall be as follows:

An electromagnet with plunger ensures instantaneous tripping in
the event of short-circuit. The NHP Din-T range has 3 different
types, following the current for instantaneous release: types B, C
and D curve.

In both sequences all MCBs are tested for emission of ionized
gases during short-circuit (grid distance), in a safety distance
between two MCBs of 35 mm when devices are installed in two
different rows in the enclosure. This performance allows the
use of any NHP/Terasaki enclosure.

Tripping characteristic curves

Magnetic release

The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of releases for specific
overload values. Reference ambient temperature is 30 °C.

Thermal release

Test

current

Icn

(A)

Tripping

time

Applications

3 x In

5 x In

5 x In

10 x In

10 x In

20 x In

B

C

D

0.1<t<45 s (In≤32 A)

0.1<t<90 s (In>32 A)

t<0.1 s

0.1<t<15 s (In≤32 A)

0.1<t<30 s (In>32 A)

t<0.1 s

0.1<t<4 s(**) (In≤32 A)

0.1<t<8 s (In>32 A)

t<0.1 s

Only for resistive loads eg: 
•  electrical heating
•  water heater
•  stoves.

Usual loads such as:
•  lighting
•  socket outlets
•  small motors

Control and protection of
circuits having important
transient inrush currents 
(large motors)

Test

current

Tripping

time

1.13 x In

1.45 x In

2.55 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

1 s < t < 60 s (In ≤ 32 A)
1 s < t < 120 s (In >32 A)

Icn (A) Ics (A)

≤ 6000

> 6000
≤ 10000

> 10000

6000

0.75 Icn min. 6000

0.75 Icn min. 7500
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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Din-T MCBs Technical data

Din-T 10 

10 kA

C curve
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Din-T MCBs Technical data

Innovators in Protection Technology

Influence of ambient air temperature on the rated current

The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Din-T MCBs Technical data

Effects of frequency on the tripping
characteristic

All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves

Let-through energy I2t
The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip
Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 

(A)

0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

80

100

125

Voltage drop

(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

0.075

0.075

0.076

Energy loss

(W)

1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

6.000

7.500

9.500

Resistance

(mOhm)

4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

0.90

0.75

0.60

See following pages
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3

Din-T MCBs Technical data

Use of standard MCB for DC use

For MCBs designed to be used in alternating current but used in
installations in direct current, the following should be taken into
consideration:

■ For protection against overloads it is necessary to connect

the two poles to the MCB. In these conditions the tripping
characteristic of the MCB in direct current is similar to
alternating current.

Use in DC selection table

Installation of Din-T DC MCBs in direct current

■ For protection against short-circuits it is necessary to

connect the two poles to the MCB. In these conditions
the tripping characteristic of the MCB in direct current is
40% higher than the one in alternating current.

Use of special MCB Din-T DC for DC use.

(UC = Universal current)

For MCBs designed to work in both alternating and direct
current, it is necessary to respect the polarity of the
terminals since the device is equipped with a permanent
magnet.

Series

Rated

current (A)

Din-T 10 0.5....63 A

48 V 1 pole

Icu (kA)

25

110 V 2 poles in series

Icu (kA)

30

250 V 1 pole

Icu (kA)

-

440 V 2 poles in series

Icu (kA)

-

Innovators in Protection Technology
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Din-T MCBs Technical data

MCB Series Din-T 10

■ According to EN 60898 standard

■ For DIN rail mounting according to DIN EN 50022;

EN 50022; future EN 60715; IEC 60715 
(top hat rail 35 mm)

■ Grid distance 35 mm

■ Working ambient temperature from -25 °C up to +50 °C

■ Approved by CEBEC, VDE, KEMA, IMQ.

■ 1 pole is a module of 18 mm wide

■ Nominal rated currents are:

0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A

■ Tripping characteristics: B,C,D (B curve Din-T 10 only).

■ Number of poles: 1 P, 1 P+N, 2 P, 3 P, 3 P+N, 4 P

■ The short-circuit breaking capacity is: 6/10k A, energy

limiting class 3

■ Terminal capacity from 1 up to 35 mm2 rigid wire or 1.5 up

to 25 mm2 flexible wire.

■ Screw head suitable for flat or Pozidrive screwdriver

■ Can be connected by means of both pin or fork busbars

■ The toggle can be sealed in the ON or OFF position

■ Rapid closing

■ Both incoming and outgoing terminals have a protection

degree of IP 20 and they are sealable

■ Isolator function thanks to Red/Green printing on the

toggle.

■ Maximum voltage between two phases; 440 V~

■ Maximum voltage for utilisation in DC current: 48 V 1 P and

110 V 2 P

■ Two position rail clip

■ Mechanical shock resistance 40 g (direction x, y, z)

minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

■ Vibration resistance: 3 g (direction x, y, z) minimum 

30 min. according to IEC 60068-2-6

■ Extensions can be added on both left or right hand side

☛ Auxiliary contact

☛ Shunt trip

☛ Undervoltage release

☛ Motor operator

☛ Panelboard switch

■ Add-on RCD can be coupled.

Text for specifiers
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Din-T MCBs Technical data
Series

Standards (Aust / NZ / International)

Tripping characteristics

Nominal current A

Calibration temperature °C

Number of poles (# mod)

Neutral pole protected

Nominal voltage Un AC 1 P V

3 P/4 P V

DC 1 P 1) V DC

2 P (in series) 1) V DC

Frequency Hz

Hz

Hz

Maximum service voltage Ubmax between two wires V

Minimum service voltage Ubmin V

Selectivity class (IEC 60898)
Isolator application IEC 60947-2

Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V

Impulse withstand test voltage kV

Insulation resistance mOhm

Dielectric rigidity kV

Vibration resistance (in x, y, z direction) (IEC 77/16.3)

Endurance Electrical at Un, In

mechanical

Utilisation category (IEC 60947-2)

Protection degree (outside / inside, in enclosure with door)

Self-extinguish degree (according to UL94)

Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH

Operating temperature °C

Storage temperature °C

Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Nm

Add-on devices Auxiliary contacts

(side add-on) UVT

Shunt trip

Motor operator

Panelboard switch

Busbar systems Pin (top/bottom)

Fork (top/bottom)

Accessories

Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.

Weight/mod. g

Package mod.

Short-circuit capacity AC (kA)

Icn 1 P 230/400 V

2 P 230/400 V

3 P/4 P 230/400 V

Ics (service)

Icu (ultimate) 1 P 127 V

240 V

415 V

2 P 127 V

240 V

415 V

3 P, 4 P 240 V

415 V

440 V

Ics (service)

NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)

Icu (ultimate) 1 P ≤60 V

≤220 V

2 P ≤125 V

≤440 V

Ics (service)

IE
C 

6
0
8
9
8

IE
C 

6
0
9
4
7
-2

IE
C 

6
0
9
4
7
-2

Notes Refer pages 3 - 23, 24 for information on SAFE-T MCBs. 
1) Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.

Innovators in Protection Technology

3

IEC 60898

B, C, D

B(6-63), C/D(0.5-63)

30

1/2/3/4

yes

240/415

415

48

110

50/60

DC: magn.trip +40%

400: magn.trip +50%

250/440; 53/120

12; 12
3

yes

500

440

6

10,000

2.5

3 g

10,000

20,000

A

IP 20/IP 40

V2

+55 °C/95 % RH

-25/+55

-55/+55

1/35

0.75/25
1/35

0.75/25

4.5

yes

yes

yes

yes

yes

yes/yes

-/yes

yes

18

120

12

AS/NZS 4898

Din-T10

10

10

10
75 % Icn

30

15

4

40

30

15

30

15

10

50 % Icu

30

25

-

30

-

100 % Icu

AS/NZS 4898
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Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Miniature circuit breakers - Din-T 10

Dimensions in mm.
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1
Miniature circuit breakers 

Din-T6 series 6 kA MCB 

DC use

1 pole 1 module

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB6102C

DTCB6104C

DTCB6106C

DTCB6110C

DTCB6113C

DTCB6116C

DTCB6120C

DTCB6125C

DTCB6132C

DTCB6140C

DTCB6150C

DTCB6163C

C – Curve 5-10 In

■ Standards AS/NZS 4898

■ Approval No. N17481

■ Current range 2-63 Amps 1, 2 and 3 pole

■ Sealable and lockable handle

■ Available in curve type C and D

■ Mounts on CD chassis (250 A and 355 A)

2 pole 2 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6202C

DTCB6204C

DTCB6206C

DTCB6210C

DTCB6213C

DTCB6216C

DTCB6220C

DTCB6225C

DTCB6232C

DTCB6240C

DTCB6250C

DTCB6263C

3 pole 3 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6302C

DTCB6304C

DTCB6306C

DTCB6310C

DTCB6313C

DTCB6316C

DTCB6320C

DTCB6325C

DTCB6332C

DTCB6340C

DTCB6350C

DTCB6363C

Short circuit capacity 6 kA
In (A) 2 - 63

1 P

2 P

3 P

240 V AC

240 - 415 V AC

240 - 415 V AC

1 P

Short circuit

Max.voltage (DC)

20 kA

48 V 

2 P 1)

25 kA

110 V

Notes: 1) 2 pole MCB connected in series.
The line side is the “OFF” (bottom) side of
the MCB, and connects to CD chassis tee-offs.
Available on indent only.

Use at DC

When using Din-T6 in a DC application the magnetic

tripping current is approximately 40 % higher than in 

AC 50/60 Hz.

Shock resistance (In X, Y, Z directions).
20 g with shock duration 10 ms (minimum 18 shocks).

40 g with shock duration 5 ms (minimum 18 shocks).

Vibration resistance (In X, Y, Z directions).
3 g in frequency range 10 to 55 Hz 

(operating time at least 30 min).

According to IEC 60068-2-6.

Storage temperature
From -55 °C to +55 °C, according to IEC 88 part 2 - 1

(duration 96 hours).

Operating temperature

From -25 °C to +55 °C, according to 

VDE 0664 parts 1 and 2.

Use at 400 Hz
At 400 Hz the magnetic trip current is approximately

50 % higher than in AC 50/60 Hz.

i

i

i

DTCB6 

1 pole
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Din-T MCBs Technical data

Characteristics according to BS EN 60898
Miniature Circuit Breakers are intended for the protection of
wiring installations against both overloads and short-circuits in
domestic or commercial wiring installations where operation is
possible by uninstructed people

Rated short-circuit breaking capacity (Icn)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO.

After the test the MCB is capable, without maintenance, to
withstand a dielectric strength test at a test voltage of 900 V.
Moreover, the MCB shall be capable of tripping when loaded
with 2.8 In within the time corresponding to 2.55 In but
greater than 0.1s.

Service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V.
Moreover, the MCB shall not trip at a current of 0.96 In. The MCB
shall trip within 1h when current is 1.6 In.

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

The relation between the rated short-circuit capacity (Icn)
and the rated service short-circuit breaking capacity (Ics)
shall be as follows:

An electromagnet with plunger ensures instantaneous tripping in
the event of short-circuit. The NHP Din-T range has 3 different
types, following the current for instantaneous release: types B, C
and D curve.

In both sequences all MCBs are tested for emission of ionized
gases during short-circuit (grid distance), in a safety distance
between two MCBs of 35 mm when devices are installed in two
different rows in the enclosure. This performance allows the
use of any NHP/Terasaki enclosure.

Tripping characteristic curves

Magnetic release

The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of releases for specific
overload values. Reference ambient temperature is 30 °C.

Thermal release

Test

current

Icn

(A)

Tripping

time

Applications

3 x In

5 x In

5 x In

10 x In

10 x In

20 x In

B

C

D

0.1<t<45 s (In≤32 A)

0.1<t<90 s (In>32 A)

t<0.1 s

0.1<t<15 s (In≤32 A)

0.1<t<30 s (In>32 A)

t<0.1 s

0.1<t<4 s(**) (In≤32 A)

0.1<t<8 s (In>32 A)

t<0.1 s

Only for resistive loads eg: 
•  electrical heating
•  water heater
•  stoves.

Usual loads such as:
•  lighting
•  socket outlets
•  small motors

Control and protection of
circuits having important
transient inrush currents 
(large motors)

Test

current

Tripping

time

1.13 x In

1.45 x In

2.55 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

1 s < t < 60 s (In ≤ 32 A)
1 s < t < 120 s (In >32 A)

Icn (A) Ics (A)

≤ 6000

> 6000
≤ 10000

> 10000

6000

0.75 Icn min. 6000

0.75 Icn min. 7500
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Din-T MCBs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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Din-T MCBs Technical data

Innovators in Protection Technology

Influence of ambient air temperature on the rated current

The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Din-T MCBs Technical data

Effects of frequency on the tripping
characteristic

All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves

Let-through energy I2t
The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip
Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 

(A)

0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

80

100

125

Voltage drop

(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

0.075

0.075

0.076

Energy loss

(W)

1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

6.000

7.500

9.500

Resistance

(mOhm)

4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

0.90

0.75

0.60

See following pages
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Din-T MCBs Technical data
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Din-T 6 

6 kA

C curve
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Din-T MCBs Technical data

Innovators in Protection Technology

Use of standard MCB for DC use

For MCBs designed to be used in alternating current but used in
installations in direct current, the following should be taken into
consideration:

■ For protection against overloads it is necessary to connect

the two poles to the MCB. In these conditions the tripping
characteristic of the MCB in direct current is similar to
alternating current.

Use in DC selection table

■ For protection against short-circuits it is necessary to

connect the two poles to the MCB. In these conditions
the tripping characteristic of the MCB in direct current is
40% higher than the one in alternating current.

Series

Rated

current (A)

Din-T 6 0.5....63 A

48 V 1 pole

Icu (kA)

20

110 V 2 poles in series

Icu (kA)

25

250 V 1 pole

Icu (kA)

-

440 V 2 poles in series

Icu (kA)

-
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Din-T MCBs Technical data

MCB Series Din-T 6

■ According to EN 60898 standard

■ For DIN rail mounting according to DIN EN 50022;

EN 50022; future EN 60715; IEC 60715 
(top hat rail 35 mm)

■ Grid distance 35 mm

■ Working ambient temperature from -25 °C up to +50 °C

■ Approved by CEBEC, VDE, KEMA, IMQ.

■ 1 pole is a module of 18 mm wide

■ Nominal rated currents are:

0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A

■ Tripping characteristics: B,C,D (B curve Din-T 10 only).

■ Number of poles: 1 P, 1 P+N, 2 P, 3 P, 3 P+N, 4 P

■ The short-circuit breaking capacity is: 6/10k A, energy

limiting class 3

■ Terminal capacity from 1 up to 35 mm2 rigid wire or 1.5 up

to 25 mm2 flexible wire.

■ Screw head suitable for flat or Pozidrive screwdriver

■ Can be connected by means of both pin or fork busbars

■ The toggle can be sealed in the ON or OFF position

■ Rapid closing

■ Both incoming and outgoing terminals have a protection

degree of IP 20 and they are sealable

■ Isolator function thanks to Red/Green printing on the

toggle.

■ Maximum voltage between two phases; 440 V~

■ Maximum voltage for utilisation in DC current: 48 V 1 P and

110 V 2 P

■ Two position rail clip

■ Mechanical shock resistance 40 g (direction x, y, z)

minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

■ Vibration resistance: 3 g (direction x, y, z) minimum 

30 min. according to IEC 60068-2-6

■ Extensions can be added on both left or right hand side

☛ Auxiliary contact

☛ Shunt trip

☛ Undervoltage release

☛ Motor operator

☛ Panelboard switch

■ Add-on RCD can be coupled.

Text for specifiers
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Innovators in Protection Technology

3

Din-T MCBs Technical data
Series

Standards (Aust / NZ / International)

Tripping characteristics

Nominal current A

Calibration temperature °C

Number of poles (# mod)

Neutral pole protected

Nominal voltage Un AC 1 P V

3 P/4 P V

DC 1 P 1) V DC

2 P (in series) 1) V DC

Frequency Hz

Hz

Hz

Maximum service voltage Ubmax between two wires V

Minimum service voltage Ubmin V

Selectivity class (IEC 60898)
Isolator application IEC 60947-2

Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V

Impulse withstand test voltage kV

Insulation resistance mOhm

Dielectric rigidity kV

Vibration resistance (in x, y, z direction) (IEC 77/16.3)

Endurance Electrical at Un, In

mechanical

Utilisation category (IEC 60947-2)

Protection degree (outside / inside, in enclosure with door)

Self-extinguish degree (according to UL94)

Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH

Operating temperature °C

Storage temperature °C

Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Nm

Add-on devices Auxiliary contacts

(side add-on) UVT

Shunt trip

Motor operator

Panelboard switch

Busbar systems Pin (top/bottom)

Fork (top/bottom)

Accessories

Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.

Weight/mod. g

Package mod.

IEC 60898

C, D

C/D(0.5-63)

30

1/2/3/4

yes

240/415

415

48

110

50/60

DC: magn.trip +40%

400: magn.trip +50%

250/440; 53/120

12; 12
3

yes

500

440

6

10,000

2.5

3 g

10,000

20,000

A

IP 20/IP 40

V2

+55 °C/95 % RH

-25/+55

-55/+55

1/35

0.75/25
1/35

0.75/25

4.5

yes

yes

yes

yes

yes

yes/yes

-/yes

yes

18

120

12

AS/NZS 4898

Din-T6

Short-circuit capacity AC (kA)

Icn 1 P 230/400 V

2 P 230/400 V

3 P/4 P 230/400 V

Ics (service)

Icu (ultimate) 1 P 127 V

240 V

415 V

2 P 127 V

240 V

415 V

3 P, 4 P 240 V

415 V

440 V

Ics (service)

NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)

Icu (ultimate) 1 P ≤60 V

≤220 V

2 P ≤125 V

≤440 V

Ics (service)

6

6

6

100 % Icn

20

10

3

-

15

10

15

10

6

75 % Icu

20

20

-

25

-

100 % Icu

AS/NZS 4898

IE
C 

6
0
8
9
8

IE
C 

6
0
9
4
7
-2

IE
C 

6
0
9
4
7
-2

Notes Refer pages 3 - 23, 24 for information on SAFE-T MCBs. 
1) Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Miniature circuit breakers - Din-T 6

Dimensions in mm.
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Miniature circuit breakers

Din-Safe single pole width residual 

current circuit breaker (RCBO)

1

■ Standards AS/NZS 61009

■ Approval N17482

■ One module wide (18 mm)

■ Short circuit, overcurrent and earth leakage protection

■ Short circuit protection 10 kA

■ Sensitivity 10 and 30 mA

■ Din rail mount

■ Suits CD chassis

■ Type “A” residual current device (AC/DC)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Modules
(18mm)

6

10

16

20

25

32

40

6

10

16

20

25

32

40

Amp
rating
(A)

240

240

240

240

240

240

240

240

240

240

240

240

240

240

Voltage
(AC)

10 

10 

10

10 

10

10

10

10

10

10 

10 

10 

10 

10 

Short
circuit
(kA)

30 

30 

30 

30 

30

30

30

10 

10 

10 

10 

10 

10 

10 

Trip 
Sensitivity
(mA)

DSRCBH0630A

DSRCBH1030A

DSRCBH1630A

DSRCBH2030A

DSRCBH2530A

DSRCBH3230A

DSRCBH4030A

DSRCBH0610A

DSRCBH1010A

DSRCBH1610A

DSRCBH2010A

DSRCBH2510A

DSRCBH3210A

DSRCBH4010A

Cat. No  1)  2)

Operation

This unit combines the overload and short circuit protection of an MCB with

earth leakage protection of an RCD. The unit occupies one, sub- circuit (one

pole) of the distribution board and provides single phase protection against

overload, short circuit and earth leakage current.

– The MCB element provides thermal and magnetic tripping protection

which is rated to 10 kA prospective fault current.

– The RCD element of the device provides core-balance detection 

of the difference between the active and neutral currents and

amplification to provide high sensitivity. The rated residual operating

current (IΔn) is 10 mA or 30 mA.

– The green/yellow earth reference cable, in case of loss of supply neutral,

ensures the device will continue to provide earth leakage protection and

will operate normally upon detection of an earth leakage current.

Application

The Din-Safe single pole width residual current

circuit breaker will fit the standard Din-T chassis 

for use in NHP panelboards. The design makes it

possible to provide an MCB complete with earth

leakage protection in an 18 mm wide module, which

allows a greater number of devices to be fitted into

a distribution board.

Dimensions (mm)

Connection diagram

Note: Nuisance tripping may be experienced
in VFD and motor starting applications 
refer NHP.

i

i

i

i

Note: 1) Neutral not switched.
2) Will not accept side mounting accessories.

Available on indent only.i

Note: A 1.2 m long pigtail
lead is included as
standard.
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3

Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

The RCD (Residual Current Device) is a device intended to
protect people against indirect contact, the exposed conductive
parts of the installation being connected to an appropriate earth
electrode. It may be used to provide protection against fire
hazards due to a persistent earth fault current, without
operation of the overcurrent protective device.

RCDs having a rated residual operating current not exceeding 
30 mA are also used as a means for additional protection in case
of failure of the protective means against electric shock (direct
contact).

Working Principle

The main components of an RCD are the following:

■ The core transformer: which detects the earth fault current.

■ The relay: when an earth fault current is detected, the relay

reacts by tripping and opening the contacts.

■ The mechanism: element to open and close the contacts

either manually or automatically.

■ The contacts: to open or close the main circuit.

The RCD constantly monitors the vectorial sum of the current
passing through all the conductors. In normal conditions the
vectorial sum is zero (I1+I2=0) but in case of an earth fault, 
the vectorial sum differs from zero (I1+I2=Id), this causes 
the actuation of the relay and therefore the release of the 
main contacts.

Definitions related to RCDs

RCCB = Residual Current Circuit Breaker

without overcurrent protection.

RCBO = Residual Current Circuit Breaker

with overcurrent protection.

Breaking capacity

A value of AC component of a prospective current that an RCCB
is capable of breaking at a stated voltage under prescribed
conditions of use and behaviour.

Residual making and breaking capacity (IΔm)

A value of the AC component of a residual prospective current
which an RCCB can make, carry for its opening time and break
under specified conditions of use and behaviour.

What is an RCD?

Conditional residual short-circuit current (IΔc)

A value of the AC component of a prospective current which
an RCCB protected by a suitable SCPD (short-circuit
protective device) in series, can withstand, under specific
conditions of use and behaviour.

Conditional short-circuit current (Inc)

A value of the AC component of a residual prospective
current which an RCCB protected by a suitable SCPD in
series, can withstand, under specific conditions of use and
behaviour.

Residual short-circuit withstand current

Maximum value of the residual current for which the
operation of the RCCB is ensured under specified conditions,
and above which the device can undergo irreversible
alterations.

Prospective current

The current that would flow in the circuit, if each main
current path of the RCCB and the overcurrent protective
device (if any) were replaced by a conductor of negligible
impedance.

Making capacity

A value of AC component of a prospective current that an
RCCB is capable to make at a stated voltage under prescribed
conditions of use and behaviour.

Open position

The position in which the predetermined clearance between
open contacts in the main circuit of the RCCB is secured.

Closed position

The position in which the predetermined continuity of the
main circuit of the RCCB is secured.

Tripping time

The time which elapses between the instant when the
residual operating current is suddenly attained and the
instant of arc extinction in all poles.

Residual current (IΔn)

Vector sum of the instantaneous values of the current
flowing in the main circuit of the RCCB.

Residual operating current

Value of residual current which causes the RCCB to operate
under specified conditions.

Rated short-circuit capacity (Icn)

Is the value of the ultimate short-circuit breaking capacity
assigned to the circuit breaker. (Only applicable to RCBO)

Conventional non-tripping current (Int)

A specified value of current which the circuit breaker is
capable of carrying for a specified time without tripping.
(Only applicable to RCBO)

Conventional tripping current (It)

A specified value of current which causes the circuit breaker
to trip within a specified time. 
(Only applicable to RCBO)
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

■ Type AC

■ Type A

The time-delay (in the presence of residual current)

■ RCDs without time delay: type for general use

■ RCDs with time delay: type S for selectivity

Type AC 1)  2)

The type AC RCDs are designed to release with sinusoidal
residual currents which occur suddenly or slowly rise in
magnitude.

RCDs classification according to EN 61008/61009

Type A 3)  4)

Certain devices during faults can be the source of non-
sinusoidal earth leakage currents (DC components) due to the
electronic components e.g. diodes, thyristors etc.

Type A RCDs are designed to ensure that under these conditions
the residual current devices operate on sinusoidal residual
current and also with pulsating direct current(*) which occur
suddenly or slowly rise in magnitude.

(*) Pulsating direct current: current of pulsating wave form which

assumes, in each period of the rated power frequency, the value 0 or a

value not exceeding 0.006 A DC during one single interval of time,

expressed in angular measure of at least 150º.

Residual current Tripping time

0.5 x IΔn

1 x IΔn

2 x IΔn

5 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Residual current Tripping time

0.5 x IΔn

1 x IΔn

2 x IΔn

5 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

1. For sinusoidal residual current

At point of wave 0°

0.35 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

2. For residual pulsating direct current

At point of wave 90°

0.25 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

At point of wave 135°

0.11 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Tripping curve type AC
1) Standard in Australia
2) Type A acceptable in Australia

Tripping curve type A
3) Standard in New Zealand
4) DSRCBH is type A.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Nuisance tripping

All DinSafe RCDs have a high level of immunity to transient currents, against
current impulses of 8/20 μs according to EN 61008/61009 and VDE 0664.T1.

Type A, AC...................................250 A 8/20 μs

Type S.......................................3000 A 8/20 μs

RCDs have a high level of immunity against alternating
currents of high frequency according to EN 61008/61009.
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3

Din-T MCBs + RCDs Technical data

Use of an RCBO (DSRCBH)
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3

Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Product related information

Influence of temperature on RCBOs (DinSafe DSRCB)

The thermal calibration of the RCBO was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Tripping current as a function of the frequency
All RCDs are designed to work at frequencies of 50-60 Hz, therefore to work at different values, we must consider the variation of the
tripping sensitivity according to the tables below. It should be taken into consideration that there is a no tripping risk when pushing
the test-button, due to the fact that such action is made by means of an internal resistor with a fixed value.

RCBO DSRCBH  3)

Type AC 1) 10 Hz 30 Hz 50 Hz 100 Hz 200 Hz 300 Hz 400 Hz

30 mA 0.62 0.65 0.80 0.91 1.24 1.55 1.88

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59

300 mA 0.80 0.74 0.80 0.97 1.19 1.44 1.64

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 1.68

Type A 2)

30 mA 8.17 3.13 0.75 1.70 3.10 3.52 3.67

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 2.71

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 0.64

Notes: 1) The standard NHP/Terasaki type is the “type AC” in Australia, Type “A” in New Zealand.
2) The standard NHP/Terasaki DSRCBH single pole RCBO is “type A” in Australia and New Zealand.
3) The numbers in the table above are multipliers, e.g. A “DSRCD” at 50 hz has an 0.8 multiplier. 

Therefore a 30 mA, “type AC” RCD will trip at (0.8 x 30 mA) 24 mA.

The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the
device at rated current.  Power loss per pole:

Power losses

RCBO-Single pole DSRCBH

In (A) 6 10 13 16 20 25 32 40 50 63

Z (mOhm) 45.8 16.4 12.5 10.6 7.3 5.4 3.2 2.6 1.9 1.4

Pw (W) 1.65 1.7 2.1 2.7 2.9 3.3 3.4 4.2 4.8 5.6
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3

Din-T MCBs + RCDs Technical data

RCBO (DSRCB) let-through energy I2t

The benefit of an RCBO in short-circuit conditions, is its ability to reduce the 
value of the let-through energy that the short-circuit would be generating.

Din-T single pole width RCD (DSRCBH) 

Curve C

RCCB - Din-Safe safety switch (DSRCD)

RCBO - Din-Safe  (DSRCBH)

Dimensions in mm
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3

Din-T MCBs + RCDs Technical data

Standards

Magnetic tripping characteristics

Residual tripping characteristic  1)

Tripping time at IΔn Instantaneous

Selective

Rated current

Rated residual current IΔn

Calibration temperature

Number of poles versus modules

Rated voltage Un 2 P AC

3 P AC

4 P AC

Frequency

Maximum service voltage Ubmax

Minimum service voltage Ubmin

Power supply

Selectivity class

Rated making and breaking capacity (Im)

Residual making and breaking capacity (IΔm)

Conditional short-circuit capacity (Inc)

Conditional residual short-circuit capacity (IΔc)

Short-circuit capacity (Icn)

Grid distance (safety distance between two devices)

Isolator application

Insulation degree Insulation voltage

Shock voltage (1.2/50 ms)

Insulation resistance

Dielectric strength

Shock resistance (in x, y, z direction)(IEC 60077/16.3)

Vibration resistance (in x, y, z direction; IEC 60068-2-6)

Endurance electrical at Un, In

mechanical at Un, In

Protection degree (outside/inside electrical enclosure)

Self extinguish degree (according to UL 94)

Tropicalisation (according to IEC 60068-2, DIN 40046)

Pollution degree (acc. IEC 60947-1)

Operating temperature

Storage temperature

Terminals capacity Rigid cable min/max (Top)

Flexible cable min*/max (Top)

Rigid cable min/max (bottom)

Flexible cable min*/max (bottom)

(*Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Top/Bottom

Add-on devices (side add-on) Auxiliary contacts

UVT

Shunt trip

Motor operator

Panelboard switch

Busbars systems Pin

Fork

Accessories

Dimensions, weights, # Poles

(HxDxW) 86x68xW             mm

Weight/unit

Package/unit

ms

ms

A

mA

°C

V

V

V

Hz

V

V

A

A

A

A

A

mm

V (DC)

kV

(mOhm)

V

°C/RH

°C

°C

mm2

mm2

mm2

mm2

Nm

g

IEC 61009-1

C

A

<300

-

6, 10, 16, 20, 25, 32, 40

10, 30

30

1

240 (1 P+N)

-

-

50/60

255

100

Bottom

3

10xIn

10000

-

-

10000

-

yes

500 2)

6 2)

1000 2)

2500 2)

40 g, 18 shocks 5 ms

2 g, 30 min, 0…80 Hz

10000

20000

IP 20 / IP 40

V2

+55/95 %

3

-5..+60

-25..+70

1/25

1/16

1/35

1/25

3

-

-

-

-

Bottom

Bottom

yes

1+N

18

350

1

DSRCBH

Overview Din-Safe RCDs

Device type definition

RCBO

Note: 1) Refer catalogue section for types.

2) Making sure that N-L and both flying leads are disconnected.

Rating/description Cat. No.

packaging
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SP194 FAIRFIELD WWTP INLET SPS

BATTERY
1. BATTERY TECHNICAL DETAILS 
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SP194 FAIRFIELD WWTP INLET SPS

CONTACTORS
1. CA7 CONTACTOR TECHNICAL DETAILS 
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AC contactors
3 pole open type with AC coil

CA 7-9-10…V AC
CA 7-9-01…V AC
CA 7-12-10…V AC
CA 7-12-01…V AC
CA 7-16-10…V AC
CA 7-16-01…V AC
CA 7-23-10…V AC
CA 7-23-01…V AC
CA 7-30-00…V AC
CA 7-37-00…V AC
CA 7-43-00…V AC
CA 7-60-00…V AC
CA 7-72-00…V AC
CA 7-85-00…V AC
CA 6-85-11…V AC
CA 6-105-11…V AC
CA 6-140-11…V AC
CA 6-105-EI-11…V AC4)
CA 6-140-EI-11…V AC4)
CA 6-170-EI-11…V AC4)
CA 6-210-EI-11…V AC4)
CA 6-250-EI-11…V AC4)
CA 6-300-EI-11…V AC4)
CA 6-420-EI-11…V AC4)
CA 5-370…V AC5)
CA 5-450…V AC5)
CA 5-550…V AC5)
CA 5-700…V AC5)
CA 5-860…V AC5)
CA 5-1000…V AC5)
CA 5-1200…V AC5)

Contactor CA 7-9

Contactor CA 7-72

Contactor CA 6-105-EI

Contactor CA 6-170-EI

Contactor CA 6-420-EI

Ratings to IEC 947 and AS 3497 400/415 V
❍ For CA 7 contactors with coil terminals on line side, add

…V AC to Catalogue No. Eg - CA 7-9-10-240 V AC 3)
❍ For CA 7 contactors with coil terminals on load side, add

…V AC-U to Catalogue No. Eg - CA 7-9-10-240 V AC-U

Notes: 1) 1000 volt ratings (  ).
2) Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50 Hz. 

Standard voltages for CA 6-105-EI…250-EI are 24, 48, 110, 240 and 415 V AC.
Standard voltages for CA 6-300-EI…420-EI 48, 110, 240 and 415 V AC.
Standard voltages for CA 5-370…1200, 110, 240 and 415 V AC.

3) All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience.

4) Electronically controlled mechanism (ECM) with interface suffix (EI).
5) 55 ˚C enclosed.
6) Contact NHP for recommended cable size.
240/415 V rated coils are suitable for use on 230/400 V in accordance with AS 60038 : 2000.

Refer catalogue CA 6, 2212, SACS AC 3 rating at 60°C

Contactor CA 6-250-EI

AC 3
400/415 V
kW 1)

Auxiliary contacts 
standard
N/O N/C Max. Cat. No. 2)

4

5.5

7.5

11

15

18.5

22

30

37

45

55 (45)

75 (55)

90 (75)

75 (55)

90 (75)

100 (90)

132 (111)

150 (133)

185 (163)

250 (225)

220 (220)

265 (280)

325 (355)

430 (500)

520 (550)

600

700

1

0

1

0

1

0

1

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

1

1

0

1

0

1

0

1

0

1

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

1

1

9

9

9

9

9

9

9

9

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

AC 3
400/415 V
Amps 1)
9

12

16

23

30

37

43

60

72

85

95 (33)

130 (40)

155 (55)

130 (40)

155 (55)

170 (65)

225 (80)

258 (95)

320 (115)

425 (160)

370 (155)

450 (200)

550 (250)

700 (340)

860 (380)

1000

1150

AC 1 6)
Amps
40 ˚C
32

32

32

32

50

50

85

100

100

100

160

160

250

160

250

250

350

350

450

500

500

600

780

1000

1100

1200

1350

32

32

32

32

45

45

63

100

100

100

135

135

210

135

210

210

300

300

380

425

420

510

645

850

930

1020

1150

AC 1 6)
Amps
60 ˚C

NEWImprovedAC1 ratings
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ACS contactors CA 7
4 – 45kW

72 mm54 mm45 mm

With CA 7 you have flexibility with
auxiliary contacts
Common auxiliaries from 9 to 85 amps
Three fitting positions
❍ Front mounting
❍ Side mounting left
❍ Side mounting right
Alternatively you can choose to combine left, right and front
mounting auxiliary contacts to fulfil your requirements.
Instead of the top mounted auxiliary contacts, on or off delay
timing modules or mechanical latches can be fitted.

The highest switching capacity
in the smallest space

Compact without compromise is the best way to describe
the CA 7 range of contactors and motor protection relays
from Sprecher + Schuh. In spite of the new compact
dimensions, the CA 7 range features high breaking capacity
and extraordinary flexibility. Up to 18.5 kW the contactors
are only 45 mm wide and even the largest 45 kW frame is
only 72 mm wide.  The CA 7 contactors are the main
component in the new Advanced Control System (ACS).

CA 7-9 4 kW 9 A
CA 7-12 5.5 kW 12 A
CA 7-16 7.5 kW 16 A
CA 7-23 11 kW 23 A

CA 7-30 15 kW 30 A
CA 7-37 18.5 kW 37 A

CA 7-43 22 kW 43 A

CA 7-60 30 kW 60 A
CA 7-72 37 kW 72 A
CA 7-85 45 kW 85 A

45 mm

45 mm

72 mm

54 mm

With CA 7 you have more clip on
accessories
Common accessories from 9 to 85 amps
❍ On and off delay pneumatic timers
❍ Coil mounted electronic timers on delay, off delay, 

star delta
❍ Coil mounted 24 V DC interface
❍ Coil mounted RC and varistor suppressor modules
❍ Mechanical latch
❍ Mechanical interlock
❍ Mechanical interlock with integrated N/C interlock

contacts
❍ Moulded wire link sets for DOL, reversing and star delta

starters
❍ Large choice of front and side mounting auxiliary

contacts

45 mm

Motor switching rating AC 3 @ 400/415 VCompact without compromise

Refer catalogue SACS
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ACS contactors CA 7
4 – 45kW

Standard thermal
overloads type CT 7

Innovation and ease of use provide solutions for your 
control systems

Mechanical interlocks save space
Only 9mm wide, the CM 7 mechanical interlock snaps into
place between any of the CA 7 contactors. It is allowed also
to interlock different sizes of the CA 7 range with the same
interlock. 
The basic mechanical interlock is supplemented by a
variation with built in N/C auxiliary contacts for electrical
interlocking.  This version is also only 9mm wide and further
minimises space requirements.

CA 7 contactors provide improved wiring
terminals
The main terminals of all CA 7 contactors are designed to
accept at least two cables. At the same time they comply
with safety standards regarding touch protection.
The larger contactors CA 7-30 and upwards employ a
special cage terminal which allows the connection of two
cables in separate chambers.
The ease of wiring with CA 7 contactors saves both time
and money.

Coil terminals are always in the correct
position
The coil terminations on the CA 7 contactors can be
supplied optionally at the top or the bottom of the
contactor. It is also a simple task to change this on site
should the requirements change.
When CA 7 contactors are used in combination with 
KTA 7 circuit motor circuit breakers the bottom coil
terminations are used. For use with standard CT 7
thermal or CEP 7 electronic overloads the top coil
termination should be selected.

With Sprecher + Schuh
you can choose the best
protection for your motors.

High tech electronic
protection type CEP 7 in trip
class 10 or 20.

Refer catalogue SACS
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ACS Short circuit co-ordination
Type ‘2’ with KT 7 circuit breakers

Refer Catalogue C-CO

Automatic Type ‘2’ co-ordination 1) with
no-oversizing of contactors
DOL starting
50/65 kA @ 400/415 V

0.18

0.25

0.37

0.55

0.75

1.10

1.15

2.20

3.00

4.00

5.50

7.50

9.00

11.00

15.00

18.50

22.00

30.00

37.00

45.00

9

9

9

9

9

9

9

9

9

9

12

16

23

23

30

37

43

60

72

85

Motor
size
kW

Approx.
amps @
400/415 V
0.60

0.80

1.10

1.50

1.80

2.60

3.40

4.80

6.50

8.20

11.00

14.00

17.00

21.00

28.00

34.00

40.00

55.00

66.00

80.00

Sprecher +
Schuh
circuit breaker
KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25S

KT 7-25H

KT 7-25H

KT 7-45H

KT 7-45H

KT 7-45H

KT 3-100

KT 3-100

KT 3-100

Setting
range 
amps
0.40 - 0.63

0.63 - 1.00

1.00 - 1.60

1.00 - 1.60

1.60 - 2.50

2.50 - 4.00

2.50 - 4.00

4.00 - 6.30

6.30 - 10.0

6.30 - 10.0

10.0 - 16.0

10.0 - 16.0

14.5 - 20.0

18.0 - 25.0

23.0 - 32.0

32.0 - 45.0

32.0 - 45.0

40.0 - 63.0

63.0 - 90.0

63.0 - 90.0

Magnetic
amps
8.2

13

21

21

33

52

52

80

130

130

208

208

260

325

416

585

585

882

1260

1260

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-12

CA 7-16

CA 7-23

CA 7-23

CA 7-30

CA 7-37

CA 7-43

CA 7-60

CA 7-72

CA 7-85

Sprecher + Schuh
contactor AC-3

amps

Definition Type ‘2’ co-ordination according to IEC 947-4-1:

• The contactor or the starter must not endanger persons or systems in the event of a short circuit

• The contactor or the starter must be suitable for further use

• No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter

contacts provided that these can be easily separated without significant deformation (such as with a screwdriver)

• In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, fully

short circuit co-ordinated starter combinations in accordance with IEC 947-4-1, Type ‘2’ co-ordination

• Type ‘2’ co-ordination without oversizing of contactors means: Type ‘1’ = Type ‘2’

Note: 1) What is meant by Automatic Type ‘2’ co-ordination?
The high speed operation of the new KT 7 motor protection circuit breakers means that
contactors need not be oversized to achieve type ‘2’ co-ordination. Simply select the
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type ‘2’ 
co-ordination is assured.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000

NEW
Automatic

Type ‘2’
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Short circuit co-ordination
Type ‘1’ with circuit breakers or fuses

Refer Catalogue C-CO

MCCB or fuse DOL starting
50/65 kA @ 400/415 V to AS 3947.4.1

TemBreak Moulded Case
Circuit Breaker or fuse

0.37

0.55

0.75

1.1

1.5

2.2

3.0

4.0

5.5

7.5

11

15

18.5

22

30

37

45

55

75

90

110

132

150

160

185

200

250

315

1 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

30 - 45

45 - 60

60 - 75

70 - 90

85 - 110

105 - 150

140 - 200

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 630

160 - 630

Motor
size kW

Approx.
amps

1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

40

55

66

80

100

130

155

200

225

250

270

310

361

425

530

Terasaki
circuit or
breaker

XM30PB/1.4

XM30PB/2

XM30PB/2.6

XM30PB/4.0

XM30PB/5

XM30PB/8

XM30PB/10

XM30PB/12

XH125NJ/20

XH125NJ/20

XH125NJ/32

XH125NJ/50

XH125NJ/50

XH125NJ/63

XH125NJ/100

XH125NJ/100

XH125NJ/125 1)

XH125NJ/125 1)

XH250NJ/250

XH250NJ/250 1)

XH250NJ/250 1)

XH400NE/400

XH400NE/400

XH400NE/400

XH400NE/400

XH400NE/400

XH630NE/630

XH630NE/630

NHP HRC
fuse to BS88 

NTIA-6

NTIA-6

NTIA-10

NTIA-10

NTIA-10

NTIA-16

NTIA-16

NTIA-25

NTIA-32

NTIS-40

NTIS-50

NTIS-63

NTCP-80

NTCP-80

NTCP-100

NTF-160

NTF-160

NTF-200

NTKF-250

NTKF-250

NTKF-315

NTMF-355

NTMF-355

NTMF-400

NTTF-450

NTTM-500

NTTM-630

NTLM-710

Sprecher + Schuh
contactor type

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-12

CA 7-16

CA 7-23

CA 7-30

CA 7-37

CA 7-43

CA 7-60

CA 7-72

CA 6-85

CA 6-105-EI

CA 6-140-EI

CA 6-170-EI

CA 6-210-EI

CA 6-210-EI

CA 6-250-EI

CA 6-300-EI

CA 6-300-EI

CA 6-420-EI/CA 5-450

CA 6-420-EI/CA 5-450

CA 5-550

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-45

CT 7-45

CT 7-45

CT 7-75

CT 7-75

CT 7-100

CT 6-110

CT 6-150

CT 6-200

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-52

CEF 1-52

Sprecher + Schuh
thermal O/L relay type

Setting range
amps

Notes: Fuses 65 kA. XH125NJ circuit breaker combinations limited to 50 kA, others 65 kA.
Overloads may be changed to different types eg. thermal style to electronic.
Some combinations also gives Type ‘2’ performance.
1) Use ‘magnetic only’ breaker - Refer NHP.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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Short circuit co-ordination
Type ‘2’ with NHP fuses

Refer Catalogue C-CO

Fuse protection DOL starting 1)
50/65 kA @ 400/415 V to AS 3947.4.1

Fuse

0.37

0.75

1.5

2.2

4.0

5.5

7.5

11

15

18.5

22

30

37

45

55

75

90

110

132

150

185

250

320

380

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CEP 7

CT 6-110

CT 6-150

CT 6-200

CEF 1-41/42 4)

CEF 1-41/42 4)

CEF 1-41/42 4)

CEF 1-41/42 4)

CEF 1-52 4)

CEF 1-52 4)

CEF 1-11/12P 4)

Motor
size kW

1.1

1.8

3.4

4.8

8.2

11

14

21

28

34

40

55

66

80

100

130

155

200

225

250

320

425

538

650

Approx. amps
@ 400/415 V

NHP HRC 
fuse to BS88

NTIA-4

NTIA-6

NTIA-10

NTIA-16

NTIA-20

NTIA-25

NTIA-32

NTIS-50

NTIS-63

NTCP-80

NTCP-80

NTCP-100

NTF-125

NTF-160

NTF-200

NTKF-250

NTKF-250

NTKF-315

NTMF-355

NTMF-355

NTTM-450

NTTM-560

NTLM-710

NTLM-800

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-12

CA 7-16

CA 7-30

CA 7-30

CA 7-37

CA 7-43

CA 7-60

CA 7-72

CA 7-85

CA 6-105-EI

CA 6-140-EI

CA 6-170-EI

CA 6-210-EI

CA 6-210-EI

CA 6-250-EI

CA 6-300-EI

CA 6-420-EI

CA 5-550

CA 5-700

Sprecher + Schuh
contactor

Sprecher + Schuh
overload relay 2) 3)

Setting range
amps

Notes: 1) Fuses with equal or lower let through energy may also be used.
2) Thermal overloads may be used instead of electronic CEP 7.
3) Above 37 kW overloads may also be electronic or thermal.
4) CET 4 may be used instead of CEF 1.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000

1.0 - 2.9

1.0 - 2.9

1.6 - 5

3.7 - 12

3.7 - 12

3.7 - 12

12 - 32

12 - 32

12 - 37

12 - 37

14- 45

26 - 85

26 - 85

26 - 85

85 - 110

105 - 150

140 - 200

160 - 400

160 - 400

160 - 400

160 - 400

160 - 630

160 - 630

300 - 1200
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Short circuit co-ordination
Type ‘2’ using Terasaki circuit breakers

Refer Catalogue C-CO

TemBreak circuit breakers DOL starting
50 kA @ 400/415 V to AS 3947.4.1

TemBreak MCCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

11

15

18.5

22

30

37

45

55

75

90

110

132

150

160

200

200

250

320

1 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

30 - 45

45 - 60

60 - 75

70 - 90

85 - 110

105 - 150

140 - 200

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 630

160 - 630

Motor
size kW

Approx.
amps

1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

40

55

66

80

100

130

155

200

225

250

270

361

361

425

538

Terasaki
circuit breaker
XM30PB/1.4

XM30PB/2

XM30PB/2.6

XM30PB/4.0

XM30PB/5

XM30PB/8

XM30PB/10

XM30PB/12

XH125NJ/20

XH125NJ/20

XH125NJ/32

XH125NJ/50

XH125NJ/50

XH125NJ/63

XH125NJ/100

XH125NJ/100

XH125NJ/125

XH125NJ/125 1)

XH250NJ/250

XH250NJ/250

XH250NJ/250 1)

XS400SE/400

XS400SE/400

XS400SE/400

XS400SE/400

XS400SE/400

XS630SE/630

XS630SE/630

CA 7-9

CA 7-9

CA 7-9

CA 7-16

CA 7-16

CA 7-16

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-43

CA 7-43

CA 7-43

CA 6-85

CA 6-85

CA 6-105-EI

CA 6-105-EI

CA 6-140-EI

C A6-170-EI

CA 6-210-EI

CA 6-210-EI

CA 6-250-EI

CA 6-300-EI

CA 6-420-EI

CA 5-450

CA 5-700

CA 5-700

Setting
range amps

Sprecher + Schuh
contactor

CT 7-24-1.6

CT 7-24-1.6

CT 7-24-2.4

CT 7-24-4

CT 7-24-4

CT 7-24-6

CT 7-24-10

CT 7-24-10

CT 7-24-16

CT 7-24-16

CT 7-24-24

CT 7-45-30

CT 7-45-45

CT 7-45-45

CT 7-75 2)

CT 7-75 2)

CT 6-90

CT 6-110

CT 6-150

CT 6-200

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-22 2)

CEF 1-52 2)

CEF 1-52 2)

Sprecher + Schuh
overload relay

Notes: Overloads may be thermal or electronic.
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current.
1) Use ‘magnetic only’ breaker or next higher circuit breaker / contactor combination.
2) Use with separate mounting bracket.
Data for 65 kA co-ordination available refer Cat. C-CO.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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Short circuit co-ordination
Type ‘2’ using Terasaki circuit breakers

Refer Catalogue C-CO

Din-T circuit breakers with rotary isolator. DOL starting.
50 kA @ 400/415 V to AS 3947.4.1

Din-T MCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

11

15

18.5

Motor
size
kW

Approx.
amps @
400/415 V
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-100

LA 7-100

Sprecher +
Schuh
isolator

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 6

Din-T 10 / 6

Din-T 10 / 10

Din-T 10 / 16

Din-T 10 / 16

Din-T 10 / 20

Din-T 10 / 32

Din-T 10 / 40

Din-T 10 / 63

Din-T 10 / 63

Terasaki
circuit breaker

-

-

-

-

-

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

CA 7-9

CA 7-9

CA 7-9

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-30

CA 7-30

CA 7-37

CA 7-37

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-45

CT 7-24

CT 7-45

CT 7-45

0.6 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

Thermal
overload
range

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

9

10

11

15

18.5

22

30

37

45

55

75

90

110

132

160

200

Motor size
kW

Approx. FLC @
400/415 V (A)
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

17

19

21

28

34

40

55

66

80

100

135

160

200

230

270

361

XM30PB/1.4

XM30PB/2.0

XM30PB/2.6

XM30PB/4

XM30PB/5

XM30PB/8

XM30PB/8

XM30PB/10

TL100NJ/20

TL100NJ/20

TL100NJ/32

TL100NJ/32

TL100NJ/32

TL100NJ/50

TL100NJ/50

TL100NJ/63

TL100NJ/100

TL100NJ/100

TL250NJ/160

TL250NJ/160

TL250NJ/250

TL250NJ/250

TL250NJ/250

TL400NE/400

TL400NE/400

TL400NE/400

Terasaki circuit
breaker

CA 7-9

CA 7-9

CA 7-9

CA 7-16

CA 7-16

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-43

CA 7-43

CA 7-43

CA 7-72

CA 7-72

CA 6-105

CA 6-105

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-300-EI

CA 6-420-EI

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-5-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M37-37-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEF 1-11/12

CEF 1-11/12

CEF 1-11/12

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

1.0 -  2.9

1.0 - 2.9

1.0 - 2.9

1.0 - 2.9

1.6 - 5

3.7 - 12

3.7 - 12

3.7 - 12

3.7 - 12

12 - 32

12 - 32

12 - 32

12 - 32

12 - 32

12 - 37

14 - 45

26 - 85

26 - 85

26 - 85

0.5 - 180

0.5 - 180

0.5 - 180

160 - 630

160 - 630

160 - 630

160 - 630

Sprecher +
Schuh
current limiter

Sprecher +
Schuh
contactor

Sprecher +
Schuh
thermal
O/L relay

Sprecher + Schuh
contactor

Setting
range (A)

Sprecher + Schuh
thermal O/L type

Note: 240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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ACS contactors CA 7
Technical data

Refer Catalogue C-CO

Din-T circuit breakers with rotary isolator. DOL starting.
50 kA @ 400/415 V to AS 3947.4.1

Din-T MCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

11

15

18.5

Motor
size
kW

Approx.
amps @
400/415 V
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-100

LA 7-100

Sprecher +
Schuh
isolator

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 6

Din-T 10 / 6

Din-T 10 / 10

Din-T 10 / 16

Din-T 10 / 16

Din-T 10 / 20

Din-T 10 / 32

Din-T 10 / 40

Din-T 10 / 63

Din-T 10 / 63

Terasaki
circuit breaker

-

-

-

-

-

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

CA 7-9

CA 7-9

CA 7-9

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-30

CA 7-30

CA 7-37

CA 7-37

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-45

CT 7-24

CT 7-45

CT 7-45

0.6 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

Thermal
overload
range

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

9

10

11

15

18.5

22

30

37

45

55

75

90

110

132

160

200

Motor size
kW

Approx. FLC @
400/415 V (A)
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

17

19

21

28

34

40

55

66

80

100

135

160

200

230

270

361

XM30PB/1.4

XM30PB/2.0

XM30PB/2.6

XM30PB/4

XM30PB/5

XM30PB/8

XM30PB/8

XM30PB/10

TL100NJ/20

TL100NJ/20

TL100NJ/32

TL100NJ/32

TL100NJ/32

TL100NJ/50

TL100NJ/50

TL100NJ/63

TL100NJ/100

TL100NJ/100

TL250NJ/160

TL250NJ/160

TL250NJ/250

TL250NJ/250

TL250NJ/250

TL400NE/400

TL400NE/400

TL400NE/400

Terasaki circuit
breaker

CA 7-9

CA 7-9

CA 7-9

CA 7-16

CA 7-16

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-43

CA 7-43

CA 7-43

CA 7-72

CA 7-72

CA 6-105

CA 6-105

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-300-EI

CA 6-420-EI

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-5-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M37-37-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEF 1-11/12

CEF 1-11/12

CEF 1-11/12

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

1.0 -  2.9

1.0 - 2.9

1.0 - 2.9

1.0 - 2.9

1.6 - 5

3.7 - 12

3.7 - 12

3.7 - 12

3.7 - 12

12 - 32

12 - 32

12 - 32

12 - 32

12 - 32

12 - 37

14 - 45

26 - 85

26 - 85

26 - 85

0.5 - 180

0.5 - 180

0.5 - 180

160 - 630

160 - 630

160 - 630

160 - 630

Sprecher +
Schuh
current limiter

Sprecher +
Schuh
contactor

Sprecher +
Schuh
thermal
O/L relay

Sprecher + Schuh
contactor

Setting
range (A)

Sprecher + Schuh
thermal O/L type

Note: 240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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ACS contactors CA 7
Technical data

CA 7-9…CA 7-85
Rated insulation voltage Ui

IEC

UL, CSA

Rated impulse voltage withstand Uimp

Test voltage

1 minute (to IEC 947-4)

Rated voltage Ue

AC

DC

Rated frequency of coil

Ambient temperature

Storage

Operation at nominal current

Maximum with 15 % AC 1 current reduction > 60 °C

Climatic withstand

Maximum altitude

Protection class

IP 2LX (IEC 529 and DIN 40050)

Protection against contact

Standards

Compliance

Short time withstand

ICW, 60°

690 V

600 V

8k V

2500 V

110, 240, 400/415, 500, 690 V

24, 48, 110, 220, 440 V

50/60 Hz

-55…+80 ˚C (-67…176 ˚F)

-25…+60 ˚C (-13…140 ˚F)

-25…+70 ˚C (-13…158 ˚F)

Cyclicly changing humid atmosphere to

IEC 68-2-30 and DIN 50 016, 56

2000 m NN, to IEC 947-4

In connected condition

Touch protection to VDE 0106, Part 100

IEC 947-1/4; VDE 0660, Part 100/104; UL 508;

CSA 22.2. Part 14

CE; UL; CSA

General data

CA7-85

1250

910

710

620

380

200

120

20

CA7-72

1150

860

680

600

370

190

108

20

CA7-60

1100

820

640

560

350

190

108

20

CA7-43

650

480

375

325

200

120

76

20

CA7-37

525

390

310

270

175

100

60

20

CA7-30

480

360

290

250

170

100

54

20

CA7-23

380

280

220

200

125

60

38

20

CA7-16

290

220

175

150

90

50

38

20

CA7-12

210

150

120

100

60

40

30

20

CA7-9

210

140

100

90

60

40

30

20

1 s (A)

4 s (A)

10 s (A)

15 s (A)

60 s (A)

240 s (A)

900 s (A)

Minimum cooling time
at zero current [Min]
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ACS contactors CA 7
Technical data

Switching of AC current

AC 1Ith at 40 ˚C [A]

at 60 ˚C [A]

AC 15 at rated voltage [V]

[A]

Short circuit protection Fuse gG

Co-ordination type ‘2’ [A]

Rated impulse voltage 

withstand U imp [kV]

Isolation between control and load 

circuits to DIN, VDE 0106, parts [V]

Contact reliability to DIN 19240

without soiling, normal industry atmosphere

Terminals for auxiliary contacts

Terminal size to IEC 947-1

Flexible wire with sleeve 1 wire [mm2]

2 wire [mm2]

Stranded/solid core 1 wire [mm2]

2 wire [mm2]

Tightening torque [Nm]

Built-in auxiliary contacts 
CA 7-9…23

25

20

24 48 120 240 400 500 600 690

16 16 14 10 5 2.5 1.8 1

10

8

400

17 V, 5 mA,

>108 switchings per failure

2 x A4

1…4

1…4

1.5…6

1.5…6

1…2.5

Clip-on auxiliary contacts 
and accessories

10

6

24 48 120 240 400 500 600 690

6 6 6 3 2 1.5 1.2 0.7

10

6

Between auxiliary circuit 250 V,

between load & auxiliary circuit 690 V

17 V, 5 mA,

>108 switchings per failure

2 x A4

0.5…2.5

0.75…2.5

0.5…2.5

0.75…2.5

1…1.5

Auxiliary contact data

Switching DC loads

L/R<1 ms, resistive loads at: [V]

[A]

L/R<15 ms, inductive loads with

economy resistor in series at: [V]

[A]

DC-13, switching electro

magnets at: [V]

[A]

Built-in auxiliary contacts 
CA 7-9…85

24 48 110 220 440

12 9 3.5 0.55 0.2

24 48 110 220 440

9 5 2 0.4 0.16

24 48 110 220 440

5 2 0.7 0.25 0.12

Clip-on auxiliary contacts    
Front mount Side mount

24 48 110 220 440

6 3.2 0.45 0.18 0.1

24 48 110 220 440

2 1.6 0.3 0.12 0.05

24 48 110 220 440

3 1.5 0.6 0.3 0.2

24 48 110 220 440

12 9 3.5 0.55 0.2

24 48 110 220 440

9 5 2 0.4 0.16

24 48 110 220 440

5 2 0.7 0.25 0.12
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ACS contactors CA 7
Technical data

Contactor CA 7-9

AC 1 resistive load

switching 3~

Ambient temperature 40 ˚C

Ie 1) [A]

230/240 V [kW]

400/415 V [kW]

690 V [kW]

Ambient temperature 60 ˚C

Ie 1) [A]

230/240 V [kW]

400/415 V [kW]

690 V [kW]

AC motor switching

AC 2, AC 3, AC 4

230/240 V [A]

400/415 V [A]

690 V [A]

230/240 V [kW]

400/415 V [kW]

690 V [kW]

Rated making capacity

Ie AC 4, 50 Hz max. 690 V [A]

Rated breaking capacity

Ie AC 4 max. 460 V [A]

max. 690 V [A]

Short circuit protection

without protection relay

fuse gG to IEC 947-4-1

co-ordination type ‘1’ [A]

co-ordination type ‘2’ [A]

Main current circuit

resistance [mΩ]

Power dissipated by all 

circuits at Ie AC 3 [w]

Total power dissipation

at Ie AC 3 AC control [w]

DC control [w]

Life span in millions of operations

Mechanical AC control

DC control

Operating times (DC)

Make (mS)

Break (mS)

32

10

18

30

32

8

14

24

11.5

9

5

3

4

4

135

135

75

50

20

2.7

0.7

3.3

6.7

13

13

40…70

7…15

CA 7-12

32

10

18

30

32

8

14

24

14.5

12

7

4

5.5

5.5

180

180

105

50

25

2.7

1.2

3.8

7.2

13

13

40…70

7…15

CA 7-16

32

13

23

38

32

10

17

29

20

16

9.3

5.5

7.5

7.5

240

240

140

50

25

2.7

2.1

4.7

8.1

13

13

40…70

7…15

CA 7-23

32

13

23

38

32

10

17

29

26.5

23

12

7.5

11

10

345

345

140

63

35

2

3.2

6.2

12.4

13

13

40…70

7…15

CA 7-30

50

18

32

54

45

14

26

44

34

30

17

10

15

15

450

450

255

100

50

2

5.4

8.4

14.6

13

13

50…80

7…15

CA 7-37

50

20

36

60

45

16

28

48

37

37

20

11

18.5

18.5

555

555

300

125

80

2

8.2

11.2

17.4

13

13

50…80

7…15

CA 7-43

85

25

45

75

63

20

36

60

42

43

25

13

22

22

645

645

375

160

100

1.5

8.3

11.5

18.4

12

13

50…80

–

CA 7-60

100

36

64

108

100

29

51

86

62

60

34

18.5

30

30

900

900

510

200

100

0.9

9.7

14.2

14.6

10

10

20…40

–

CA 7-72

100

36

64

108

100

29

51

86

70

72

42

22

37

37

1080

1080

630

250

125

0.9

14

18.5

18.9

10

10

20…40

–

CA 7-85

100

40

71

120

100

34

61

102

85

85

49

25

45

45

1275

1275

735

250

160

0.9

19.5

–

–

10

10

20…40

–

Additional rating data - contactors to IEC 947

Note: 1) Contact NHP for recommended cable size.
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ACS contactors CA 7
Dimensions

Type a

CA 7-9…CA 7-23 2)

CA 7-30…CA 7-37

CA 7-43

CA 7-60…CA 7-85

45

45

54

72

b

81

81

81

122

c

80.5

97.5

100.5

117

c1

75.5

92.6

95.6

111.5

c2

6

6.5

6.5

8.5

ød

4.5

4.5

4.5

5.4

d1

60

60

60

100

d21)

35

35

45

55

Contactor (AC control)

Type a

CA 7-9C…CA 7-16C

CA 7-23C

CA 7-30C…CA 7-37C

CA 7-43C

CA 7-60C…CA 7-85C

45

45

45

54

72

b

81

81

81

81

122

c

106.5

123.5

141.5

144.5

117

c1

101.5

119

136.5

140

111.5

c2

6

6

6.5

6.5

8.5

ød

4.5

4.5

4.5

4.5

5.4

d1

60

60

60

60

100

d21)

35

35

35

45

55

(DC control)

Dimensions in (mm) Mounting position

Contactor with
(AC control)
(mm)

Front mounting auxiliary contact

Side mounting auxiliary contact

Pneumatic timing module

Electronic timing module

Mechanical interlock

Mechanical  latch

Interface

Suppressor

With inscriptions 3)

2 or 4 pole

1 or 2 pole

coil mounting

mounts between contactors

coil mounting

coil mounting

labels

label support system V4/V5

c/c1 + 39

a + 9

c/c1 + 58

b + 24

a + 9

c/c1 + 61

b + 9

b + 3

+0

+5.5

(DC control)
(mm)
c/c1 + 39

a + 9

–

b + 24

a + 9

–

–

b + 3

+0

+5.5

Accessories

Notes: 1) DIN Rail mounting 35 mm to EN 50 022.
2) Dimensions for 4 pole contactors same as 3 pole with auxiliary.
3) Dimensions with inscriptions.

3)
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ACS electronic overloads CEP 7
Dimensions with and without contactors

Dimensions in (mm)
CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors

CA 7-9/12/16/23 with CEP 7 or CEP 7S

CA 7-9/12/16/23 with CEP 7-B

CA 7-30/37 with CEP 7 or CEP 7S

CA 7-30/37 with CEP 7-B

CA 7-43 with CEP 7, CEP 7S or CEP 7-B

CA 7-60/72/85 with CEP 7, CEP 7S or CEP 7-B

45

54

45

54

54

72

Cat. No. a

131

137

136.5

137

136.5

188.5

b

86

97

91.5

97

91.5

120

b1

88.5

90.7

92

92.1

93

120

c

16.5

5.1

16.5

5.2

22

18

e1

69

59

69

59

69

84.5

e2

60

60

60

60

60

100

d1

35

35

35

35

45

55

d2

86.5

85.1

104

104.7

107

125.5

h

2

2

2

2

2

2

j

4.2

4.2

4.2

4.2

4.2

5.5

ød

CEP 7 with separate mounting bracket

CEP 7-37-P-A

CEP 7-45-P-A

CEP 7-85-P-A

45

55

70

Type a

90

90

115

b

75

96.5

110

c

30

40

55

d

75

75

105

e
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ACS thermal overloads CT 7
Technical data

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA

damp/heat, constant, to DIN, IEC 68, Part 2 - 3

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30

-25...+60 ˚C

-25...+50 ˚C

continuous temperature range –5...+40 ˚C to IEC 947,

EN 60947; PTB: –5...+50 ˚C

10

IP 00     IP 2LX

touch proof (VDE 0106, Part 100)

Weight [kg]

Standards

Climatic

Ambient temperature open

enclosed

Temperature compensation

Shock resistance (sinusoidal 10 ms) [G]

Protection

Protection

0.13 0.21 0.21 1.3

General CT 7-24 CT 7-45 CT 7-75 CT 7-100

11

15

18.5

22

30

37

45

55

75

90

110

132

150

185

220

CEP 7-M32-32-10

CEP 7-M37-37-10

CEP 7-M37-37-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CT 6-110

CT 6-150

CT 6-200

CEF 1-41

CEF 1-41

CEF 1-41

CEF 1-41

CEF 1-41

ATS kW
Line
contactor
CA 7-23-10

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-250EI-11

CA 6-300EI-11

CA 6-420EI-11

Trans
contactor
CA 7-16-10

CA 723-10

CA 7-30-00

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-60-00

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-140EI-11

CA 6-210EI-11

CA 6-210EI-11

Overload
Star
contactor
CA 7-9-10

CA 7-12-10

CA 7-16-10

CA 7-23-10

CA 7-30-00

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-105-11

CA 6-105-11

CA 6-140EI-11

CA 6-140-EI-11

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

Timer

Contactor, timer and overload selection chart for auto transformer starters

7.5

11

15

18.5

22

30-37

45

55

75

90

110

132

150

185

220

CEP 7-M32-12-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CT 6-90

CT 6-110

CT 6-150

CTA 6-200

CEF 1-41

CEF 1-41

SDS kW
Line
contactor
CA 7-9-10

CA 7-12-10

CA 7-16-10

CA 7-23-10

CA 7-23-10

CA 7-37-00

CA 7-60-11

CA 7-60-11

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-210-EI-11

Delta
contactor
CA 7-9-01

CA 7-12-01

CA 7-16-01

CA 7-23-01

CA 7-23-01

CA 7-37-00

CA 7-60-11

CA 7-60-11

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-210-EI-11

Overload
Star
contactor
CA 7-9-01

CA 7-9-01

CA 7-9-01

CA 7-12-01

CA 7-16-01

CA 7-23-01

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-85-00

CA 6-105-11

CA 6-140-EI-11

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

Timer

Contactor, timer and overload selection chart for star delta starters
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ACS thermal overloads CT 7
Dimensions with and without contactors

b

c2
d2

d1

a

c4

c3

c1
c

ø d

e2
e1

➋

b1

c5

➊

b

d1

a

e2

e1

➋

c1
c

c3

d2

➊

ø d

b1 c2 c3

c2

c

b

➋

e1

ø d

a

e2 d1

d2

CT 7-24

CT 7-45

CT 7-75

CA 7-9…23

CA 7-30…37

CA 7-30…37

CA 7-43

CA 7-60…85

45

45

60

60

72

Type For contactor a

127

127

140

140

185

b

83

83

97

97

120

b1

96

105

105

107

125

c

91

99

99

103

120

c1

15

6.5

6.5

6.5

8.5

c2

51

51

51

51

51

c3

39

39

39

39

39

c4

5

9.5

6.5

8.5

28.5

c5

4.5

4.5

4.5

4.5

5.4

ød

60

60

60

60

100

d1

35

35

35

45

55

d2
1)
1)
1)
1)
1)

16.5

16.5

16.5

16.5

16.5

e1

51

51

57

57

82

e2

CT 7-24, CT 7-45, CT 7-75

Mounted on CA 7 contactors

Separate mounting with bracket Separate mounting 

CT 7-24

CT 7-75

CT 7-90

45

60

100

Type a

85

90

120

b

44

44

-

b1

95

117

135

c

70.5

112

-

c1

5

15

5

c2

51

51

51

c3

4.5

5.4

6.2

ød

60...74

74

74

d1

35

50

80

d2
1)
1)
1)

16

16

16

e1

3

0

7

e2

Notes: 1)  Standard DIN rail to EN 50 022-35.
2)  With reset rod, maintain 9 mm maximum operating radius from centre of reset button.
c3  Reset magnet.
c4  Auxiliary contact block.

1)

2)

1)

2)
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SP194 FAIRFIELD WWTP INLET SPS

CHASSIS
1. CD-2 CHASSIS TECHNICAL DETAILS 
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Panelboards, loadcentres and accessories

2

Technical data – CD/CT busbar chassis

Catalogue number structure – CD/CT busbar chassis

Description

XX

Type

CD Din-T

CDH Din-T10H

CT Safe-T

X

Current rating

2 250 A

3 355 A

Etc.

XX

No. of ways

12

18

24

30

36 etc.

27 mm/18 mm

6/24

12/60

XX

Pole pitch (mm)

18 Din-T

27 Din-T10H

27/18 Hybrid

Din-T10H/Din-T

25 Safe-T    

X

No. of phases

2 1 P + N (red, black)

3 3 P (red, white, blue)

4 3 P + N (red, white,

blue, black)

CD-250 A

Busbar rating

Voltage rating

Short circuit rating

Short circuit time

Insulation material

(Amp)

(V)

(kA)

(sec)

250

415

20

0.2

Polyolefin

PPA-441

-/--

■ Standards AS/NZS 3439

■ Current rating 250 A

■ Withstand rating 250 A/20 kA for 0.2 sec

■ Splayed busbar to suit 160 A & 250 A switch

■ Top and bottom feed – splayed top & bottom

■ Tee-offs stripped and 50% capped

■ Top power feed stripped and capped

■ Full 35 mm DIN rail, improved MCB mounting security

■ Improved insulation coating

Concept Din-T – 250 to suit Din-T MCBs (18 mm pole pitch) 3)

Pole capacity

12

18

24

30

36

42

48

54

60

72

78

84

96

250 A
Cat. No. 1)

CD-2-12/18-3U

CD-2-18/18-3U

CD-2-24/18-3U

CD-2-30/18-3U

CD-2-36/18-3U

CD-2-42/18-3U

CD-2-48/18-3U

CD-2-54/18-3U

CD-2-60/18-3U

CD-2-72/18-3U

CD-2-78/18-3U

CD-2-84/18-3U

CD-2-96/18-3U

Accessories

Description

Split tariff kit 250/355 A (supplied loose)

Split tariff kit (fitted)

Plastic tee-off cap  250 / 355 A

Cat. No.

STKCD

REFER NHP

CD250TOPC

Notes: 1) 4 pole and other special configurations available to special order refer NHP.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
If applicable use insulated tool provided to disengage DIN clip when removing 
MCB from chassis.

3) Not suitable for CONCEPT economy Panelboards. Contact NHP for availability.
Available on indent only.

i

3 pole CD chassis to suit Din-T MCBs

and Premier busbar chassis – Din-T
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Panelboards, loadcentres and accessories

Dimensions (mm)

2

Chassis size 1) A

CD-X-12/18-3U

CD-X-18/18-3U

CD-X-24/18-3U

CD-X-30/18-3U

CD-X-36/18-3U

CD-X-42/18-3U

CD-X-48/18-3U

CD-X-54/18-3U

CD-X-60/18-3U

CD-X-72/18-3U

CD-X-78/18-3U

CD-X-84/18-3U

CD-X-96/18-3U

152

206

260

314

368

422

476

530

584

692

745

800

908

B

100

100

100

200

300

300

400

400

500

600

700

700

800

C

–

–

–

–

–

–

–

–

–

–

300

300

400

D

110

164

218

272

326

280

434

488

542

650

704

758

866

R

–

–

–

–

–

–

–

–

–

–

300

300

400

S

100

100

100

200

300

300

400

400

500

600

700

700

800

Dimensions (mm)
Escutcheon cut-out details

CD chassis 250 to suit Din-T6, 10 and 15

Notes: 1) “X” insert 2 = 250 A or 3 = 355 A, current rating does not effect above dims. 
Maximum current rating of tee-off = 100 A.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
Use insulated tool provided to disengage DIN clip when removing MCB from 
chassis.
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SP194 FAIRFIELD WWTP INLET SPS

CONTROL RELAY 
1. RH SERIES CONTROL RELAY TECHNICAL 

DETAILS

2. CS7 SERIES CONTROL RELAY TECHNICAL 
DETAILS
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RH Series 
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Relays & Sockets

 RH Series    Compact Power Relays

SPDT through 4PDT, 10A contacts 
Compact power type relays

The RH series are miniature power relays with a large capacity. The RH relays feature 
10A contact capacity as large as the RR series but in a miniature package. The compact 
size saves space.

    

 Part Number Selection
Part Number

Contact Model
Blade 

Terminal
PCB 

Terminal
Coil Voltage Code

(Standard Stock in bold)

SPDT

Basic  RH1B-U RH1V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH1B-UL —

With Check Button RH1B-UC —

With Indicator and Check Button RH1B-ULC —

Top Bracket Mounting RH1B-UT —

With Diode (DC coil only) RH1B-UD RH1V2-UD DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH1B-ULD — DC12V, DC24V, DC48V, DC110V

DPDT
Basic  RH2B-U RH2V2-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V  
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RH2B-UL RH2V2-UL

With Check Button RH2B-UC —

With Indicator and Check Button RH2B-ULC —

Top Bracket Mounting RH2B-UT —

With Diode (DC coil only) RH2B-UD RH2V2-UD
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RH2B-ULD —

3PDT
Basic  RH3B-U RH3V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH3B-UL RH3V2-UL

With Check Button RH3B-UC —

With Indicator and Check Button RH3B-ULC —

Top Bracket Mounting RH3B-UT —

With Diode (DC coil only)  RH3B-D* RH3V2-D*
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH3B-LD* —

4PDT
Basic  RH4B-U RH4V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 
DC110V

With Indicator RH4B-UL RH4V2-UL

With Check Button RH4B-UC —

With Indicator and Check Button RH4B-ULC —

Top Bracket Mounting RH4B-UT —

With Diode (DC coil only) RH4B-UD RH4V2-UD
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only)  RH4B-LD* —
   

1.  *Carries no UL recognition mark.
2.  PCB terminal relays are designed to mount directly to a circuit board without any socket. Ordering Information

When ordering, specify the Part No. and coil voltage code: 

 (example) RH3B-U       AC120V

                         Part No.                         Coil Voltage Code    
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RH Series
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Relays & Sockets

  Sockets (for Blade Terminal Models)

Relays Standard DIN Rail Mount 1 Finger-safe DIN Rail Mount 1 Through Panel Mount PCB Mount

RH1B  SH1B-05  SH1B-O5C  SH1B-51  SH1B-62

1. DIN Rail mount 
socket comes with 
two horseshoe 
clips. Do not use 
unless you plan to 
insert pullover wire 
spring. Replacement 
horseshoe clip part 
number is Y778-011.

RH2B  SH2B-05  SH2B-05C  SH2B-51  SH2B-62

RH3B  SH3B-05  SH3B-05C  SH3B-51  SH3B-62

RH4B  SH4B-05  SH4B-05C  SH4B-51  SH4B-62

Hold Down Springs & Clips

Appearance Description Relay
For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket

Min Order Qty

Pullover Wire 
Spring

RH1B  SY2S-02F1 2

 SY4S-51F1 10

2. Must use horseshoe clip 
when mounting in DIN 
mount socket. Replacement 
horseshoe clip part number is 
Y778-011.

3. Two required per relay.

RH2B  SY4S-02F1 2

RH3B  SH3B-05F1 2

RH4B  SH4B-02F1 2

Leaf Spring 
(side latch)

RH1B, RH2B, RH3B, RH4B  SFA-202 3   SFA-302 3

20

Leaf Spring 
(top latch)

RH1B, RH2B, RH3B, RH4B   SFA-101 3   SFA-301 3

   

AC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 330 387 150 200 280 330 330 9.4 6.4 5.4

110%
80% 

maximum
30%

minimum

12 86 121 165 196 75 100 140 165 165 39.3 25.3 21.2

24 42 60.5 81 98 37 50 70 83 83 153 103 84.5

110 9.6 — 18.1 21.6 8.4 — 15.5 18.2 18.2 — 2,200 1,800

110-120 —
9.4-
10.8

— — — 8.0-9.2 — — — — — —

120 8.6 — 16.4 19.5 7.5 — 14.2 16.5 16.5 — 10,800 7,360

220 4.7 — 8.8 10.7 4.1 — 7.7 9.1 9.1 — 10,800 7,360

220-240 — 4.7-5.4 — — — 4.0-4.6 — — 18,820 — —

240 4.9 — 8.2 9.8 4.3 — 7.1 8.3 8.3 — 12,100 9,120

DC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C
Coil Resistance (Ω)

±10% at 20°C
Operation Characteristics

(against rated values at 20ºC)

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 240 250 47 40 25 24

110%
80% 

maximum
10%

minimum

 Standard coil voltages 
are in BOLD.

12 64 75 120 125 188 160 100 96

24 32 36.9 60 62 750 650 400 388

48 18 18.5 30 31 2,660 2,600 1,600 1,550

100-110 — 8.2-9.0 — — — 12,250 — —

110 8 — 12.8 15 13,800 — 8,600 7,340
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RH Series 
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Relays & Sockets

 Contact Ratings

Maximum Contact Capacity

Model
Continuous 

Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

SPDT 10A
1540VA
300W

990VA
210W

110 AC 10A 7A

220 AC 7A 4.5A

30 DC 10A 7A

DPDT
3PDT
4PDT

10A
1650VA
300W

1100VA
225W

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 7.5A

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings

Voltage RH1 RH2 RH3 RH4

240V AC 10A 10A 7.5A 7.5A

30V DC 10A 10A 10A 10A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

 

 Socket Specifi cations

Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SH1B-05
(Coil) M3 screws
(contact) M3.5 screws with captive wire clamp

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05
SH3B-05
SH4B-05

M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Finger-safe 
DIN Rail 
Mount

SH1B-05C
(coil) M3 screws
(contact) M3.5 screws with captive wire clamp, fi ngersafe

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05C
SH3B-05C
SH4B-05C

M3.5 screws with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Through
Panel 
Mount 
Socket

SH1B-51
SH2B-51
SH3B-51
SH4B-51

Solder 300V, 10A — —

PCB Mount 
Socket

SH1B-62 PCB mount 250V, 10A — —

SH2B-62
SH3B-62
SH4B-62

PCB mount 300V, 10A — —

 Accessories

Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop

DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

DIN mount sockets and hold 
down springs.

 Y778-011
For use on DIN rail mount socket when using pullover wire hold down 
spring. 2 pieces included with each socket.

UL Ratings

Voltage

Resistive General Use Horse Power Rating

RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4

240V AC 10A 7.5A 7.5A 7A 6.5A 5A 1/3 HP 1/3 HP —

120V AC — 10A 10A — 7.5A 7.5A 1/6 HP 1/6 HP —

30V DC 10A 10A — 7A — — — — —

28V DC — — 10A — — — — — —

CSA Ratings

Voltage
Resistive General Use

Horse 
Power 
Rating

RH1 RH2 RH3 RH4 RH1 RH2 RH3 RH4 RH1, 2, 3

240V AC 10A 10A — 7.5A 7A 7A 7A 5A 1/3 HP

120V AC 10A 10A 10A 10A 7.5A 7.5A — 7.5A 1/6 HP

30V DC 10A 10A 10A 10A 7A 7.5A — — —
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Relays & Sockets

 Specifi cations

Contact Material Silver cadmium oxide

Contact Resistance 1 50mΩ maximum

Minimum Applicable Load 24V DC, 30 mA; 5V DC, 100 mA (reference value)

Operate Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Release Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Power Consumption 
(approx.)

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W

DPDT AC: 1.4VA (50Hz), 1.2VA (60Hz) DC: 0.9W

3PDT AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W

4PDT AC: 2.5VA (50Hz), 2VA (60Hz) DC: 1.5W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength  3

SPDT
Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

DPDT
3PDT
4PDT

Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

Operating Frequency
Electrical:  1,800 operations/hour maximum
Mechanical:  18,000 operations/hour maximum

Vibration Resistance
Damage limits: 10 to 55Hz, amplitude 0.5 mm
Operating extremes: 10 to 55Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1,000m/s2 (100G)
Operating extremes: 200m/s2 (20G - SPDT, DPDT)
  100m/s2 (10G - 3PDT, 4PDT)

Mechanical Life 50,000,000 operations minimum

Electrical Life

DPDT 500,000 operations minimum (120V AC, 10A)

SPDT
3PDT
4PDT

200,000 operations minimum (120V AC, 10A)

Operating 
Temperature 4

SPDT –25 to +50°C (no freezing)

DPDT
3PDT
4PDT

–25 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) SPDT: 24g, DPDT: 37g, 3PDT: 50g, 4PDT: 74g
         

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing

Release time of relays with diode: 40 ms maximum
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is –25 to +40°C.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves

AC Load DC Load

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive 240V AC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistiveLi
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive
240V AC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC
inductive100V DC resistiveLi

fe
 (

× 
10

,0
00

 o
pe

ra
tio

ns
)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive

120V AC inductive
240V AC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH3/RH4)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH3/RH4)

Maximum Switching Capacity

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (
A

)

DC inductive

DC resistive

AC inductive

AC resistive

(RH1)

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

DC inductive

DC resistive

AC resistive

AC inductive

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (
A

)

(RH2/RH3/RH4)
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC Coil

Note: The rated voltage is
       applied to the coil.

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

(RH1)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC Coil

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH2)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

AC/DC Coil

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

4

8

2

6

1210

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

With Indicator (-L type)

SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )
When the relay is energized, 
the indicator goes on. 

Relay coils less than 100V 
DC do not contain a protec-
tion diode (except DPDT).
Relay coils below 100V 
use LED indicator, coils 
above 100V use neon lamp 
indicator.

•

•

100V 
AC/DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   ) (   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12
24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

With Diode (-D type)

SPDT DPDT 3PDT 4PDT

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 
release time is slightly longer. Available for DC 
coil only.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)

SPDT 3PDT 4PDT DPDT

Below 
100V DC

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )

Contains an LED indicator and 
a surge absorber, and has the 
same height as the basic type.

100V DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

 Dimensions (mm)

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD

13

1

5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

SH1B-05: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

SH2B-05: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5

27
.5

6.4 31

SH3B-05: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT RH2B-UT

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

SH4B-05: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

ø2.6 hole

13

1

5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5

31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4

42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28

41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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Relays & Sockets

Dimensions con’t (mm)

RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

13

1

5

9

14

35.6 max. 4.6

0.
5

27
.5

14

3-ø2.4 holes
2-ø2 holes

4.4

7.
15

6.
6 12

.5
4.

7

0.5

1.
5

2

8-ø2.4 holes

10

14.2

7.
8

7.
25

13
.1

5
4.

7

1413

1 4

5 8

9 12

35.6 max. 4.6

27
.5

5

2
0.

5

0.
5

2

0.5

21

RH3V2-U/RH3V2-UL/RH3V2-D RH4V2-U/RH4V2-UL/RH4V2-UD

13 14

1 2 4

865

9 10 11

35.6 max. 4.6

310.5

0.
5

2

27
.5

11-ø2.4 holes 10 10

7.
8

7.
25

13
.1

5
4.

7

1 2 3 4

7 865

9 10 11 12

13 14

2
0.

5

35.6 max. 4.6

0.5 41

27
.5

14-ø2.4 holes

7.
8

7.
25

13
.1

5
4.

710

30

Standard DIN Rail Mount Sockets 

SH1B-05 SH2B-05

5

1

9

14 13

Terminal Arrangement

17

4.
2

67
2.

5 20

16

8

7.9 max.
25

47

18

14.5

4.4 max.

5.5 min.M3 Terminal
Screw

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

(For terminals 1, 5, and 9)

ø3.6 min.

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max.

4.8 min.

(For terminals 13 and 14)

ø3.2 min.
(Top View)

22

4.
2

67
2.

5

8

26

25

47

18

14.526

30

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

8

4

5

1

12

14

9

13

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.4 max. 5.5 min.

ø3.6 min.

(Top View)

SH3B-05 SH4B-05

36

25

32

4.
2

67
2.

5

47

18

14.5

8

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

36

40

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)

46

25

42

4.
2

67
2.

5

47

18

14.5

8

46

50

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

9

13

10

14

8

4

7

3

6

2

12 11

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7

29.5

18.7

48
17

7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.

 

ø5

1.
7

69

4.
2

22

7

30

26

M3.5 Terminal
Screw

8

4

5

1

12

14

9

13

Terminal Arrangement
25

29.5

18.7

4
9

DIN Rail 
(BNDN)

36

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)Ring terminals 
cannot be used.

SH3B-05C SH4B-05C

1.
7

32

69

4.
2

7

40

36

ø5

M3.5 Terminal
Screw

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

25

29.5

18.7

49

36
DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

 

ø5

25

4.
2

1.
7

69

46

42

7

18.7

29.550

49

5

1

9

13

10

14

8

4

7

3

6

2

12 11

46

36

DIN Rail
(BNDN) Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring terminals 
cannot be used.

(Top View)

Through Panel Mount Socket 

SH1B-51 SH2B-51

3

11

18.7

18

31

2.4

12.2

0.
3

25
.4

3.5

Panel Thickness:
1 to 2

13

1
5
9

(Bottom View)

14

Terminal Arrangement

25
.6

0
+0.5

+
0.

2
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[18 (N–1) + 12.4]

 

3

11

18.7

27

31

0.
3

25
.4

21.2

3.5

Panel Thickness:
1 to 2

13

1
5
9

4

12
8

14

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[27 (N–1) + 21.4]

(Bottom View)

SH3B-51 SH4B-51

3

11

18.7

31

0.
3

25
.4

30.2

3.5

36

Panel Thickness:
1 to 2 Terminal Arrangement

13

1
5
9

2

10
6

14

4

12
8

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[36 (N–1) + 30.4]

(Bottom View)

 

3

11

18.7

31

0.
3

25
.4

39.2

45

3.5

Panel Thickness:
1 to 2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[45 (N–1) + 39.4]

(Bottom View)

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1297 of 1659



RH Series

735USA: 800-262-IDEC          Canada: 888-317-IDEC

S
w

itches &
 P

ilot Lights
D

isplay Lights
R

elays &
 S

ockets
Tim

ers
Term

inal B
locks

C
ircuit B

reakers

Relays & Sockets

Dimensions con’t (mm)

PCB Mount Sockets 

SH1B-62 SH2B-62

3

11

15

18

31

0.
3

25
.4

12.2

1.5
2

13

1
5
9

14

Terminal Arrangement 18 min.

2-ø2 holes

3-ø2.4 holes

(Tolerance 0.1)
36 min. when using 

   hold-down springs

31
 m

in
.

4.
7

4.4

6.8

5.
95

6.
95

11
.8

5

(Bottom View)
3

11

15

0.
3

25
.4

21.2

29

2

13

1
5
9

4

12
8

14

Terminal Arrangement

∗ 34 min. when using
   hold-down springs

21.5 min.

8-ø2.4 holes

(Tolerance ±0.1)

 2
9 

m
in

.∗
4.

7

2.85

5.
65

12
.5

15.5

10

6.
6

(Bottom View)

SH3B-62 SH4B-62

3

11

15

31

0.
3

25
.4

30.2

36

2

13

1
5
9

2

10
6

14

4

12
8

Terminal Arrangement

∗ 36 min. when using
   hold-down springs

6.
6

36 min.

11-ø2.4 holes

(Tolerance ±0.1)

 3
1 

m
in

.∗
6.

65
12

.5

21.3

10 10

7.35

4.
7

(Bottom View)
3

11

15

31

0.
3

25
.4

39.2

45

2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement 45 min.

14-ø2.4 holes

(Tolerance ±0.1)
∗ 36 min. when using
   hold-down springs

31
 m

in
.∗

 
4.

7

31.3

6.85

6.
6

6.
65

12
.5

10 10 10

(Bottom View)
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Relays & Sockets

      Operating Instructions

Driving Circuit for Relays

1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:
A complete DC voltage is best for the coil power to make sure of stable relay 
operation. When using a power supply containing a ripple voltage, suppress 
the ripple factor within 5%. When power is supplied through a rectifi cation 
circuit, the relay operating characteristics, such as pickup voltage and dropout 
voltage, depend on the ripple factor. Connect a smoothing capacitor for better 
operating characteristics as shown below.

 

+
– R

Smoothing
Capacitor

Relay

 

Pulsation

Emin Emax Emean DC

Ripple Factor (%) × 100%
Emax – Emin

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean= DC mean value

Emean

3. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special 
consideration is needed for the circuit design. As shown in the incorrect 
circuit below, leakage current (Io) fl ows through the relay coil while the relay 
is off. Leakage current causes coil release failure or adversely affects the 
vibration resistance and shock resistance. Design a circuit as shown in the 
correct example.

 Incorrect   Correct
R

Io

TE

  

R

4. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a 
transistor to deteriorate and sometimes to break. Be sure to connect a diode 
to suppress the back electromotive force. Then, the coil release time becomes 
slightly longer. To shorten the coil release time, connect a Zener diode 
between the collector and emitter of the transistor. Select a Zener diode with 
a Zener voltage slightly higher than the power voltage.

 

R

Back emf
suppressing diode

Relay
+

–

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are 
not exceeded. When an inrush current fl ows through the load, the contact 
may become welded. If this is the case, connect a contact protection circuit, 
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the 
contacts, resulting in increased contact resistance. In consideration of contact 
reliability, contact life, and noise suppression, use of a surge absorbing circuit 
is recommended. Note that the release time of the load becomes slightly 
longer. Check the operation using the actual load. Incorrect use of a contact 
protection circuit will adversely affect switching characteristics. Four typical 
examples of contact protection circuits are shown in the following table:

R
C

Power
C R Ind. Load

This protection circuit can be used when the load 
impedance is smaller than the RC impedance in an 
AC load power circuit.

R: Resistor of approximately the same resistance 
value as the load
C:0.1 to 1 μF

•

•

C

R
Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
R: Resistor of approximately the same resistance 
value as the load
C: 0.1 to 1 μF

D
io

de

+

–

DPower Ind. Load

This protection circuit can be used for DC load power 
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the 
load circuit x 10
Forward current: More than the load current

Va
ri

st
or

V
ar

is
to

r

Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
For a best result, when using a power voltage of 24 
to 48V AC/DC, connect a varistor across the load. 
When using a power voltage of 100 to 240V AC/DC, 
connect a varistor across the contacts.

3. Do not use a contact protection circuit as shown below:

Power
C

Load

This protection circuit is very effective in arc suppression when 
opening the contacts. But, the capacitor is charged while the 
contacts are opened. When the contacts are closed, the capacitor 
is discharged through the contacts, increasing the possibility of 
contact welding.

C Load
Power

This protection circuit is very effective in arc suppression when 
opening the contacts. But, when the contacts are closed, a current 
fl ows to charge the capacitor, causing contact welding.

 Generally, switching a DC inductive load is more diffi cult than switching a DC 
resistive load. Using an appropriate arc suppressor, however, will improve the 
switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and 
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin fl ux.
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Relays & Sockets

Other Precautions

1. General notice:
To maintain the initial characteristics, do not drop or shock the relay.

 The relay cover cannot be removed from the base during normal operation. To 
maintain the initial characteristics, do not remove the relay cover.

 Use the relay in environments free from condensation, dust, sulfur dioxide 
(SO

2
), and hydrogen sulfi de (H

2
S).

 Make sure that the coil voltage does not exceed applicable coil voltage range.

2. UL and CSA ratings may differ from product rated values determined by IDEC.

3. Do not use relays in the vicinity of strong magnetic fi eld, as this may affect 
relay operation.

Operating Instructions con’t

      Safety Precautions
Turn off the power to the relay before starting installation, removal, wiring, 
maintenance, and inspection of the relays. Failure to turn power off may 
cause electrical shock or fi re hazard.

Observe specifi cations and rated values, otherwise electrical shock or fi re 
hazard may be caused.

Use wires of the proper size to meet voltage and current requirements. Tight-
en the terminal screws on the relay socket to the proper tightening torque.

Surge absorbing elements on AC relays with RC or DC relays with diode are 
provided to absorb the back electromotive force generated by the coil. When 
the relay is subject to an excessive external surge voltage, the surge absorb-
ing element may be damaged. Add another surge absorbing provision to the 
relay to prevent damage.

•

•

•

•

Precautions for the RU Relays

Before operating the latching lever of the RU relay, turn off the power to 
the RU relay. After checking the circuit, return the latching lever to the 
original position.

Do not use the latching lever as a switch. The durability of the latching lever 
is a minimum of 100 operations.

When using DC loads on 4PDT relays, apply a positive voltage to terminals of 
neighboring poles and a negative voltage to the other terminals of neighbor-
ing poles to prevent the possibility of short circuits.

DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
age to the correct terminals.

•

•

•

•
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SP194 FAIRFIELD WWTP INLET SPS

FAN & FILTER 
1. FAN & FILTER TECHNICAL DETAILS 
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Rittal

SK

Umweltorientierte
K ü h l t e c h n i k

Montageanleitung
Assembly instructions
Notice de montage
Montage-instructie
Montageanvisning
Istruzioni di montaggio
Instrucciones de montaje

Umschalten auf Perfektion

Ventilador
con filtro

Ventilatore-filtro
Filterfläkt
Ventilator

Ventilateur
à filtre

Fan-and-filter
units

Filterlüfter

SK 3322.xxx
SK 3323.xxx
SK 3324.xxx

SK 3325.xxx
SK 3326.xxx
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English
Model No.
fan-and-filter units SK

3322.100
3322.107
3322.600

3322.115
3322.117
3322.615

3322.024
3322.027

3322.048
3322.047

3323.100
3323.107
3323.600

3323.115
3323.117
3323.615

3323.024
3323.027

3323.048
3323.047

Rated voltage Volt/Hz 230/50/60 115/50/60 24 (DC) 48 (DC) 230/50/60 115/50/60 24 (DC) 48 (DC)
Air throughput
unimpeded airflow 55/66 m3/h 105/120 m3/h

Axial fan self-starting shaded
pole motor DC motor self-starting shaded

pole motor DC motor

Rated current 0.12 A/
0.11 A

0.24 A/
0.23 A 0.35 A 0.09 A 0.12 A/

0.11 A
0.24 A/
0.23 A 0.35 A 0.09 A

Nominal output 19 W/18 W 7.7 W 4.4 W 19 W/18 W 8.0 W 4.3 A
Spare filter mat 3322.700 3171.100
Fine filter mat – 3181.100
Hose-proof hood 3322.800 3323.800
Noise level 46/49 dB (A) 46/49 dB (A)

Model No.
fan-and-filter units SK

3324.100
3324.107
3324.600

3324.115
3324.117
3324.615

3324.024
3324.027

3324.048
3324.047

3325.100
3325.107
3325.600

3325.115
3325.117
3325.615

3325.024
3325.027

3325.048
3325.047

3326.100
3326.107
3326.600

3326.115
3326.117
3326.615

Rated voltage Volt/Hz 230/50/60 115/50/60 24 (DC) 48 (DC) 230/50/60 115/50/60 24 (DC) 48 (DC) 230/50/60 115/50/60
Air throughput
unimpeded airflow 180/160 m3/h 230/265 m3/h 500/560 m3/h

Axial fan self-starting shaded
pole motor DC motor self-starting shaded

pole motor DC motor capacitor motor

Rated current 0.19 A/
0.20 A

0.38 A/
0.40 A 0.30 A 0.34 A 0.28 A/

0.24 A
0.53 A/
0.49 A 0.58 A 0.31 A 0.29 A/

0.35 A
0.58 A/
0.70 A

Nominal output 30 W/35 W 7.2 W 14 W 41 W/38 W 14 W 15 W 64 W/80 W
Noise level 52/48 dB (A) 54/56 dB (A) 59/61 dB (A)
Spare filter mats 3172.100 3173.100
Fine filter mat 3182.100 3183.100
Hose-proof hood 3324.800 3326.800
Temperature range –10°C to +55°C

Protection category to
EN 60 529/10.91

IP 54 by using of filter mat
IP 55 by using of filter mat and hose-proof hood

Complies with NEMA 1. 

2. Assembly
Observe sequence of assembly 1 – 4, and mounting position!
Airflow direction can be changed by reversing the fitting of fan.
Fully compatible with the cutouts and holes of the “old” units. 
Quick-assembly system for fan-and-filter units and outlet filter.
Simply snap into place, and that’s it.

3. Electrical connection
Supply voltage and frequency must correspond to the rated 
values stated on the nameplate. The relevant requirements of 
the local electricity board must be observed.
Electrical connection and repair must be carried out by 
authorised specialist personnel only.
Use original spares only.

4. Filter replacement and cleaning
The frequency of filter replacements should be determined 
individually, depending on dust accumulation and operating 
period.
Note: Filter replacement must be carried out in good time.
A soiled filter mat will cause the temperature to rise inside the 
enclosure!
The filter mat can be regenerated by washing or blowing out.

5. Supply includes
1 fan-and-filter unit, ready for connection,
1 drilling template.

6. Guarantee
We will guarantee this unit, if used correctly, for 1 year in 
respect of materials and manufacturing faults, from the date
of its supply.

7. Waste disposal
The plastic material used in the components can be recycled.

8. Accessories
8.1 Spare filter mats, fine filter mats
8.2 Hose-proof hood
8.3 Thermostat SK 3110.000
8.4 Temperature indicator with switch contact SK 3114.000

(only for 230 V AC fan)
8.5 Speed control SK 3120.000 (only for 230 V AC fan).

9. Colour
RAL 7032: . . . . .100 / .115 / .048 / .024
RAL 7035: . . . . .107 / .117 / .047 / .027
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Umschalten auf Perfektion

Rittal GmbH & Co. KG · Postfach 1662 · D-35726 Herborn
Tel. +49(0)2772 505-0 · Fax +49(0)2772 505-2319 · eMail: info@rittal.de · www.rittal.de
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235 944

Schaltschrank-Systeme
Industrial Enclosures
Systèmes d’armoires électriques
Schakelkastsystemen
Apparatskåpssystem
Sistemi di armadi per quadri di comando
Sistemas de armarios de distribución

Elektronik-Aufbau-Systeme EL
Electronic Packaging EL
Systèmes d’intégration électronique EL
Elektronica opbouwsystemen EL
Elektronikuppbyggnad och inkapsling EL
Sistemi di allestimento per l’elettronica industriale EL
Sistemas para electrónica EL 

Power Distribution SV

IT Solutions
IT-Solutions

Communication Systems CS
Communication Systems CS

System Climate Control SK

Stromverteilung SV

System-Klimatisierung SK

Distribution du courant SV
Stroomverdeling SV
Strömfördelning SV
Distribuzione di corrente SV
Distribución de corriente SV

Solutions IT
IT-Solutions
IT-lösningar
Soluzioni per IT
Soluciones TI

Solutions Télécom CS
Outdoor-behuizingen CS
Utomhusskåp CS
Soluzioni outdoor CS
Sistemas para comunicaciones CS

Systèmes de climatisation SK
Systeemklimatisering SK
Systemklimatisering SK
Soluzioni di climatizzazione per quadri di comando SK
Climatización de sistemas SK

_ _ _ ,
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SP194 FAIRFIELD WWTP INLET SPS

FUSE & FUSE HOLDER 
1. FUSE LINKS TECHNICAL DETAILS 

2. FUSE HOLDER TECHNICAL DETAILS 
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BS fuse holders
FUSES PROVIDESUPERIOR SHORTCIRCUIT PROTECTION

Front wired – bolt in
Standard fuse holders (Bolt-in)
❍ Ratings from 20 to 200 A

❍ Front (FW) or stud/front (SFW) versions

❍ Complies with BS88

Clip-in fuse holders - DIN rail mount
Fast, reliable fitting and removal of fuse links

N20FW
N32FW
N63FW
N100FW

N200FW

N20SFW
N32SFW
N63SFW
N100SFW

N200SFW

NC32SFW
NC63SFW
NC100SFW
NC200SFW

20

32

63

100

200

20

32

63

100

200

32

63

100

200

Back stud/front wired – bolt in

Back stud/front wired – bolt in

Refer Catalogue NF

Rating (A)

NNIT

NTIA

NTIA  NTIS

NTIA 1)  NTIS 1)

NOS 1)  NTCP

NTBC  NTC

NTF

NNIT

NTIA

NTIA  NTIS

NTIA 1)  NTIS 1)

NOS 1)  NTCP

NTBC  NTC

NTF

NNIT

NTIA NTIS

NOS NTIA NTIS

NTIA 1) NTIS 1)

NTFP NOS 1) NTCP 

Fuse link to suit Cat. No.

Rating (A) Fuse link to suit Cat. No.

NC32FW
NC63FW
NC100FW
NC200FW

32

63

100

200

NNIT

NTIA NTIS

NOS NTIA NTIS

NTIA 1) NTIS 1)

NTFP NOS 1) NTCP

Note: 1) Fuses can be fitted using adaptor 100M FLK.

Front wired – clip-in – Black

Compact fuse holders (Bolt-in)
❍ New compact size

❍ Front (FW) or stud/front (SFW) versions

❍ Smaller dimensions

❍ Saves panel space

NV20FW
NV32FW
NV63FW

20

32

63

Rating (A)

NSS

NSS

NES

Fuse link to suit Cat. No.

Front wired – Clip-in – White

NV32FWW
NV63FWW

32

63

NNS

NES

SAVE PANEL SPACE SAVE

$$$ WITH NEW COMPACT

FUSE HOLDERS

NC32_
NC63_
NC100_
NC200_

Dimensions (mm)
H
87

109

118

154

W
27

31

35

54

D
50

62

72

108

Suggested Max.
cable size
10 mm2

25 mm2

50 mm2

95 mm2

N20_
N32_
N63_
N100_
N200_

Dimensions (mm)
H
87

109

118

154

193

W
27

31

35

54

70

D
50

62

72

108

149

Suggested Max.
cable size
10 mm2

10 mm2

50 mm2

70 mm2

150 mm2

Front wired – bolt in

OLD STYLE

NV20FW NV32FW NV63FW

N20FW

UP TO 30%
SMALLER
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NNIT 2

NNIT 4

NNIT 6

NNIT 10

NNIT 16

NNIT 20

NNIT 25

NNIT 32

NNIT 20M25

NNIT 20M32

NNIT 32M40

NNIT 32M50

NNIT 32M63

NTIA 2

NTIA 4

NTIA 6

NTIA 10

NTIA 16

NTIA 20

NTIA 25

NTIA 32

NTIA 32M40

NTIA 32M50

NTIA 32M63

11

Refer catalogue NF

BS compact fuse links

NNS 2

NNS 4

NNS 6

NNS 10

NNS 16

NNS 20

NNS 25

NNS 32

NNS 20M25

NNS 20M32

NES 20

NES 25

NES 32

NES 40

NES 50

NES 63

2

4

6

10

16

20

25

32

20M25

20M32

20

25

32

40

50

63

Clip-in offset tags

Rating (A)

Overall
length
(mm)

Overall 
Dia. 
(mm) Cat. No. 1)

■ Complies with BS 88

■ Reduced dimensions

■ Low watts loss

60

68

14

17

BS 88 
ref.

F1

F2

NES 20

NNIT 16

NNS 2

NTIA 16

FUSES PROVIDE

SUPERIOR SHORT

CIRCUIT 

PROTECTION

Bolted pattern offset tags

Rating (A)

Fixing 
centres 
(mm)

BS 88
ref. Cat. No. 1)

2

4

6

10

16

20

25

32

20M25

20M32

32M40

32M50

32M63

2

4

6

10

16

20

25

32

32M40

32M50

32M63

Note:    1) ‘M’ in catalogue No. denotes motor starting type.

44.5

73

A1

A2
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DIN and BS fuse link selection chart

✔

160

✔

125

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Switch-fuses

800 630 400

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

315 250 200

✔

✔

✔

✔

✔

✔

✔

160 125

✔ 1)

✔ 1)

✔ 1)

✔

✔

✔

✔

✔

✔

✔ 2)

NHP HRC fuse holders

200

✔

✔

✔

✔

315

NC (Bolt-in)

100

✔ ✔

20

✔

✔

NV (Clip-in)

63 32

Legend: ✔ Fuse links fit direct.

✔ 1) Fuses require 100MFLK adaptor, see page 11-107.

✔ 2) ‘M’ type (motor rated) NTIS not suitable for NC63_. Use NC100 fuse holder.

Fuse type

Cat. No.

Prefix

NNS_

NNIT_

NTIA_

NTIS_

NOS_

NTCP_

NTFP_

NTSL00_

NTBC_

NTC_

NTF_

NTKF_

NTSL3_

NTMF_

NTM_

NTTM_

NTLM_

Fuse type

Cat. No.

Prefix

NNS_

NES_

NNIT_

NTIA_

NTIS_

NOS_

NTCP_

NTFP_

NTBC_

NTC_

NTF_

NTKF_

✔

20

DIN Fuses

BS Fuses

✔

800

✔

630

✔

✔

Switch-fuses

400 250

Fuse type

Cat. No.

Prefix

N00_

N1_

N2_

N3_

Quick - Link
fuse reference 

guide

2063 32

630
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NHP Compact fusesFuse-link terminology

HRC
High rupturing capacity (HRC) or High breaking
capacity denotes the ability of a fuse-link to interrupt
extremely high fault currents, usually up to 80kA.

Current limiting fuse-link
A fuse-link that limits the circuit current during it’s
operation to a value much lower than the peak value
of the prospective current.  In practice, the terms HRC
and current limiting are synonymous.

Rated breaking capacity
The highest value of fault current that a fuse-link has
been tested to interrupt eg. 80kA.

Rated voltage
The maximum system voltage that the fuse-link is
designed to interrupt.  Rated voltages may be in AC,
DC, or both.

Current rating
The value of current that a fuse-link will carry
continuously without deterioration under specified
conditions.

Minimum fusing current
The minimum value of current that will cause melting
of the fuse element.

Power dissipation
The power released in a fuse-link carrying rated
current under a specified condition, usually expressed
in watts.

Time current characteristics (refer table 1)
A curve detailing the pre-arcing or operating time as a
function of prospective current.

Let through characteristics (I2t) (refer table 2)
A curve or chart showing values ‘pre-arcing’ and
‘operating’ let through energies as a function of
prospective current, I2t is proportional to energy in
Amp2 seconds.

Cut off characteristics (refer table 3)
A curve detailing the cut off current as a function of
prospective current.  Cut off current being the
maximum instantaneous value of current let through
by the fuse-link during operation.

Discrimination (refer tables 4 and 5)
Discrimination is the ability of fuse-links to operate
selectively and to disconnect only the parts of the
circuit that are subject to faults.  Discrimination can
be checked by ensuring that the time current
characteristics, including their tolerances, do not
overlap at any point and that the total let through
energy (I2t) of the downstream (or minor) fuse-link
does not exceed the pre-arcing energy (I2t) of the
upstream (or major) fuse-link at the applied system
voltage.  Discrimination is normally achieved with
the ratio of 1.6 between upstream and downstream
fuses.

Discrimination achieved

Table 4

Discrimination NOT achieved

Table 5

Typical time current curves

Table 1

Operating and pre-arcing I2t values

Table 2

Cut off characteristics

Table 3

I2t

Fuse rating
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HRC cartridge fuse-links Dimensions

NNIT

NTIA
NTIS

NTIS(M)
NOS

NTCP
NTCP(M)
NTFP
NTFP(M)

Fuse
link
type

36

56

58
58

62
62
77
77

A
max.
mm

14

21

26
27

27
30
30
40

B
max.
mm

55

86

90
90

110
110
110
110

D
max.
mm

11

9

13
13

19
19
19
19

E

mm
0.8

1.2

1.6
1.6

2.4
2.4
2.4
2.4

F

mm
44.5

73

73
73

94
94
94
94

G
nnom.
mm

4.8

5.5

5.5
5.5

8.7
8.7
8.7
8.7

H

mm
-

7.5

-
-

-
-
10.3
10.3

J

mm

}

NTB 

NTB...M...

NTBC

NTBC...M...

NTC
NTF
NTKF
NTMF

NTKM

NTM
NTTM
NTLM

NTT
NTLT

NTXU

Fuse
link
type

57

57

57

58

66
76
76
81

76

81
83
84

83
84

83

A
max.
mm

21

26

21

26

36
41
51
58

51

58
74
82

74
82

100

B
max.
mm

114

116

134

136

135
137
137
136

158

210
210
210

267
267

198

D
max.
mm

13

13

16

16

19
19
26
26

26

26
26
26

38
38

63.5

E

mm
1.6

1.6

2.0

3.2

3.6
3.6
4.0
5.2

4.0

5.2
6.5
10

6.5
10

9.5

F

mmm
97

97

111

111

111
111
111
111

133

133/184
133/184
133/184

165
165

149

G
nom.
mm

7.2

7.2

8.7

8.7

8.7
8.7
8.7
8.7

8.7

10.3
10.3
10.3

10.3
10.3

14.3

H

mm
11

11

16

16

16
16
16
16

16

16
16
16

16
16

19

J

mm
-

-

-

-

-
-
-
-

-

25.4
25.4
25.4

32
32

32

L

mm

Dimensions (mm)

Dimensions  (mm)

NTT, NTLT, NTM,
NTTM, NTLM
types

NTXU type
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I2t characteristics BS fuses I2t data

I2t characteristics

Rating
(amperes)

2

4

6

10

16

20

20M25

20M32

25

32

35

32M40

32M50

32M63

40

50

63

80 & 63M80

100 & 63M100

125 & 100M125

160 & 100M160

200 & 100M200

250 & 200M250

315 & 200M315

355

400 & 315M400

450

500

560

630

710

800

1000

1250

2

10

34

188

92

155

574

574

826

826

1200

2482

3305

5875

2482

3305

5875

7800

14000

30000

58500

120000

210000

270000

365000

480000

755000

1100000

1200000

1550000

1903565

3820349

7000000

12000000

2

15

52

289

211

355

1084

1561

1084

1561

2400

4416

5879

10452

4416

5879

10452

15500

28000

51000

99000

205000

360000

460000

620000

820000

1300000

1850000

2400000

3100000

2992861

6006505

1500000

20500000

I2t
pre-arcing

I2t total
@ 240 volts

4

21

74

408

412

690

1809

2605

1809

2605

4100

7019

9345

16612

7019

9345

16612

26000

46000

75500

145000

300000

530000

680000

915000

1200000

1900000

2700000

4000000

5150000

4306813

8643534

16000000

30000000

I2t total
@ 415 volts

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1317 of 1659



BS fuse curvesFuse curves
 C

U
T

-O
F

F
 C

U
R

R
E

N
T

 P
E

A
K

 k
A

PROSPECTIVE CURRENT kA (R.M.S. SYMMETRICAL)

6

8

4

2

10

6

8

4

2

1

8

6

4

2

0.1 2 4 6 8 1 2 4 6 8 10 2 4 6 8
0.1

20

32

40

50

63

80

100

125

160

200
250
315
355
400
450
500
560
630

NHP Compact
BS fuses from 20
to 250 amps

NHP Compact 
BS fuses cut-off
current data from
20 to 630 amps
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SP194 FAIRFIELD WWTP INLET SPS

HUMAN MACHINE INTERFACE 
1. HUMAN MACHINE INTERFACE TECHNICAL 

DETAILS
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GENERAL DESCRIPTION
The G306A Operator Interface Terminal combines unique capabilities

normally expected from high-end units with a very affordable price. It is built
around a high performance core with integrated functionality. This core allows
the G306A to perform many of the normal features of the Paradigm range of
Operator Interfaces while improving and adding new features.

The G306A is able to communicate with many different types of hardware
using high-speed RS232/422/485 communications ports and Ethernet 10 Base
T/100 Base-TX communications. In addition, the G306A features USB for fast
downloads of configuration files and access to trending and data logging. A
CompactFlash socket is provided so that Flash cards can be used to collect your
trending and data logging information as well as to store larger configuration files.

In addition to accessing and controlling of external resources, the G306A
allows a user to easily view and enter information. Users can enter data through
the touchscreen and/or front panel 5-button keypad.

SAFETY SUMMARY
All safety related regulations, local codes and instructions that appear in the

manual or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If
equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Do not use the controller to directly command motors, valves, or other
actuators not equipped with safeguards. To do so can be potentially harmful to
persons or equipment in the event of a fault to the controller.

CONTENTS OF PACKAGE
- G306A Operator Interface.
- Panel gasket.
- Template for panel cutout.
- Hardware packet for mounting unit into panel.
- Terminal block for connecting power.

ORDERING INFORMATION

1 Contact your Red Lion distributor or visit our website for 
complete selection.

2 Use this part number to purchase the Crimson® software on CD with a
printed manual, USB cable, and RS-232 cable. Otherwise, download for
free from www.redlion.net.

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for
complete details.

4 Battery type is lithium coin type CR2025.
5 Industrial grade two million write cycles.

MODEL G306A - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL
WITH TFT QVGA DISPLAY AND TOUCHSCREEN

CompactFlash is a registered trademark of CompactFlash Association.

CONFIGURED USING CRIMSON® SOFTWARE 
(BUILD 424 OR NEWER)

UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1
RS422/485 ON OPTIONAL COMMUNICATIONS CARD)

10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS
AND HOST WEB PAGES

USB PORT TO DOWNLOAD THE UNIT’S CONFIGURATION FROM
A PC OR FOR DATA TRANSFERS TO A PC

UNIT’S CONFIGURATION IS STORED IN NON-VOLATILE
MEMORY (8 MBYTE FLASH)

COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY

5.7-INCH TFT ACTIVE MATRIX 256 COLOR QVGA 320 X 240
PIXEL LCD

5-BUTTON KEYPAD FOR ON-SCREEN MENUS

THREE FRONT PANEL LED INDICATORS

POWER UNIT FROM 24 VDC ±20% SUPPLY

RESISTIVE ANALOG TOUCHSCREEN

CAUTION: Risk Of Danger.
Read complete instructions prior to

installation and operation of the unit.

CAUTION: Risk of electric shock.

MODEL NO. DESCRIPTION PART NUMBER

Operator Interface for indoor applications,
textured finish with embossed keys G306A000

G3DN

G3CN
G3RS

G3CF

512 MB CompactFlash Card 5

64 MB CompactFlash Card 5

256 MB CompactFlash Card 5

G3DN0000

G3CN0000
G3RS0000

G3CF512M

G3CF064M

G3CF256M

PSDR7
G3PBDP

DIN Rail Power Supply
Profibus DP Optional Communication Card 

PSDR7000
G3PBDP00

SFCRM2 Crimson 2.0 2 SFCRM200

CBL

RS-232 Programming Cable CBLPROG0

G306A

USB Cable CBLUSB00

Communications Cables 1 CBLxxxxx

G3FILM Protective Films
Replacement Battery 4

G3FILM06

BNL20000

DR DIN Rail Mountable Adapter Products 3 DRxxxxxx

FOR USE IN HAZARDOUS LOCATIONS:
Class I, Division 2, Groups A, B, C, and D
Class II, Division 2, Groups F and G
Class III, Division 2

63YN
LABORATORY EQUIPMENT

The protective conductor terminal is bonded to conductive
parts of the equipment for safety purposes and must be
connected to an external protective earthing system.

RS232/485 Optional Communication Card
CANopen Optional Communication Card

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I,
DIVISION 2/CLASS II, DIVISION 2/CLASS III, DIVISION 2

DeviceNet option card for G3 operator interfaces
lated high speed communications ports 

Bulletin No.  G306A-B

Drawing No.  LP0666

Released  4/08

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

www.redlion.net
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1. POWER REQUIREMENTS:
Must use Class 2 or SELV rated power supply.
Power connection via removable three position terminal block.

Supply Voltage: +24 VDC ±20% 
Typical Power1: 8 W
Maximum Power2: 14 W
Notes: 

1. Typical power with +24 VDC, RS232/485 communications, Ethernet
communications, CompactFlash card installed, and display at full brightness.

2. Maximum power indicates the most power that can be drawn from the
G306A. Refer to “Power Supply Requirements” under “Installing and
Powering the G306A.”

3. The G306A’s circuit common is not connected to the enclosure of the
unit. See “Connecting to Earth Ground” in the section “Installing and
Powering the G306A.”

4. Read “Power Supply Requirements” in the section “Installing and
Powering the G306A” for additional power supply information.

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years.
3. LCD DISPLAY:

*Lifetime at room temperature. Refer to “Display” in “Software/Unit Operation”
4. 5-KEY KEYPAD: for on-screen menus.
5. TOUCHSCREEN: Resistive analog
6. MEMORY:

On Board User Memory: 8 Mbyte of non-volatile Flash memory.
Memory Card: CompactFlash Type II slot for Type I and Type II

CompactFlash cards.
7. COMMUNICATIONS:

USB Port: Adheres to USB specification 1.1. Device only using Type B
connection.

Serial Ports: Format and Baud Rates for each port are individually software
programmable up to 115,200 baud.
PGM Port: RS232 port via RJ12.
COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12.
DH485 TXEN: Transmit enable; open collector, VOH = 15 VDC, 

VOL = 0.5 V @ 25 mA max.
Note: For additional information on the communications or signal

common and connections to earth ground please see the “Connecting to
Earth Ground” in the section “Installing and Powering the G306A.”

Ethernet Port: 10 BASE-T / 100 BASE-TX
RJ45 jack is wired as a NIC (Network Interface Card).
Isolation from Ethernet network to G3 operator interface: 1500 Vrms

8. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C
Storage Temperature Range: -20 to 70°C
Operating and Storage Humidity: 80% maximum relative humidity (non-

condensing) from 0 to 50°C.
Vibration according to IEC 68-2-6: Operational 5 to 8 Hz, 0.8" (p-p), 8 to

500 Hz, in X, Y, Z direction, duration: 1 hour, 3 g.
Shock according to IEC 68-2-27: Operational 40 g, 9 msec in 3 directions.
Altitude: Up to 2000 meters.

9. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010-1, CSA 22.2 No.61010-1

Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File #E211967, UL61010-1, UL1604, CSA 22.2 No. 61010.1,
CSA 22.2 No. 213-M1987
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Indoor Enclosure rating (Face only), UL50
IECEE CB Scheme Test Certificate #US/12460/UL,

CB Scheme Test Report #E179259-A1-CB-1
Issued by Underwriters Laboratories Inc.

IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.

IP66 Enclosure rating (Face only), IEC 529
ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for

Measurement, Control and Laboratory use.

Note:
1. Criterion A: Normal operation within specified limits.

10. CONNECTIONS: Compression cage-clamp terminal block.
Wire Gage: 12-30 AWG copper wire
Torque: 5-7 inch-pounds (56-79 N-cm)

11. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/IP66
aluminum front plate for indoor use only when correctly fitted with the gasket
provided. Installation Category II, Pollution Degree 2.

12. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of
0.125" (3.17 mm) is recommended.
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m)

13. WEIGHT: 3.0 lbs (1.36 Kg)

DIMENSIONS  In inches (mm)

SPECIFICATIONS

SIZE 5.7-inch

TYPE TFT
COLORS 256
PIXELS 320 X 240
BRIGHTNESS 500 cd/m2

BACKLIGHT* 40,000 HR TYP.

Class AEN 55011Emissions
Emissions:

3 V/rms
Criterion AEN 61000-4-6RF conducted interference

2 kV L&N-E power

2 kV power
Criterion AEN 61000-4-4Fast transients (burst)

Criterion AEN 61000-4-5Surge
1 kV L-L,

10 V/m
Criterion AEN 61000-4-3Electromagnetic RF fields

1 kV signal

8 kV air discharge
4 kV contact discharge
Criterion AEN 61000-4-2Electrostatic discharge

Immunity to Industrial Locations:

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONNECTION.
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INSTALLING AND POWERING THE G306A
MOUNTING INSTRUCTIONS

This operator interface is designed for through-panel mounting. A panel cut-
out diagram and a template are provided. Care should be taken to remove any
loose material from the mounting cut-out to prevent that material from falling
into the operator interface during installation. A gasket is provided to enable
sealing to NEMA 4X/IP66 specification. Install the ten kep nuts provided and
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N-
m) may cause damage to the front panel.

CONNECTING TO EARTH GROUND

Each G306A has a chassis ground terminal on the back of the unit. Your unit
should be connected to earth ground (protective earth).

The chassis ground is not connected to signal common of the unit.
Maintaining isolation between earth ground and signal common is not required
to operate your unit. But, other equipment connected to this unit may require
isolation between signal common and earth ground. To maintain isolation
between signal common and earth ground care must be taken when connections
are made to the unit. For example, a power supply with isolation between its
signal common and earth ground must be used. Also, plugging in a USB cable
may connect signal common and earth ground.1

1 USB’s shield may be connected to earth ground at the host. USB’s shield in
turn may also be connected to signal common.

POWER SUPPLY REQUIREMENTS
The G306A requires a 24 VDC power supply. Your unit may draw

considerably less than the maximum rated power depending upon the options
being used. As additional features are used your unit will draw increasing
amounts of power.  Items that could cause increases in current are additional
communications, optional communications card, CompactFlash card, and other
features programmed through Crimson.

In any case, it is very important that the power supply is mounted correctly if
the unit is to operate reliably. Please take care to observe the following points:

– The power supply must be mounted close to the unit, with usually not
more than 6 feet (1.8 m) of cable between the supply and the operator
interface. Ideally, the shortest length possible should be used.

– The wire used to connect the operator interface’s power supply should
be at least 22-gage wire. If a longer cable run is used, a heavier gage
wire should be used. The routing of the cable should be kept away from
large contactors, inverters, and other devices which may generate
significant electrical noise.

– A power supply with a Class 2 or SELV rating is to be used. A Class 2
or SELV power supply provides isolation to accessible circuits from
hazardous voltage levels generated by a mains power supply due to
single faults. SELV is an acronym for “safety extra-low voltage.” Safety
extra-low voltage circuits shall exhibit voltages safe to touch both under
normal operating conditions and after a single fault, such as a
breakdown of a layer of basic insulation or after the failure of a single
component has occurred.

CONFIGURING A G306A
The G306A is configured using Crimson® software. Crimson is available as a

free download from Red Lion’s website, or it can be purchased on CD. Updates
to Crimson for new features and drivers are posted on the website as they become
available. By configuring the G306A using the latest version of Crimson, you are
assured that your unit has the most up to date feature set. Crimson® software can
configure the G306A through the RS232 PGM port, USB port, or CompactFlash.

The USB port is connected using a standard USB cable with a Type B
connector. The driver needed to use the USB port will be installed with Crimson.

The RS232 PGM port uses a programming cable made by Red Lion to connect
to the DB9 COM port of your computer. If you choose to make your own cable,
use the “G306A Port Pin Out Diagram” for wiring information.

The CompactFlash can be used to program a G3 by placing a configuration file
and firmware on the CompactFlash card. The card is then inserted into the target
G3 and powered. Refer to the Crimson literature for more information on the
proper names and locations of the files.

USB, DATA TRANSFERS FROM THE
COMPACTFLASH CARD

In order to transfer data from the CompactFlash card via the USB port, a driver
must be installed on your computer. This driver is installed with Crimson and is
located in the folder C:\Program Files\Red Lion Controls\Crimson 2.0\Device\ after
Crimson is installed. This may have already been accomplished if your G306A was
configured using the USB port.

Once the driver is installed, connect the G306A to your PC with a USB cable, and
follow “Mounting the CompactFlash” instructions in the Crimson 2 user manual.

CABLES AND DRIVERS
Red Lion has a wide range of cables and drivers for use with many different

communication types. A list of these drivers and cables along with pin outs is
available from Red Lion’s website. New cables and drivers are added on a
regular basis. If making your own cable, refer to the “G306A Port Pin Outs” for
wiring information.

ETHERNET COMMUNICATIONS
Ethernet communications can be established at either 10 BASE-T or 100

BASE-TX. The G306A unit’s RJ45 jack is wired as a NIC (Network Interface
Card). For example, when wiring to a hub or switch use a straight-through cable,
but when connecting to another NIC use a crossover cable.

The Ethernet connector contains two LEDs. A yellow LED in the upper right,
and a bi-color green/amber LED in the upper left. The LEDs represent the
following statuses:

On the rear of each unit is a unique 12-digit MAC address and a block for
marking the unit with an IP address. Refer to the Crimson manual and Red
Lion’s website for additional information on Ethernet communications.

COMMUNICATING WITH THE G306A

LED COLOR DESCRIPTION

GREEN

YELLOW solid

10 BASE-T Communications

Link established.

AMBER

YELLOW flashing

100 BASE-TX Communications

Data being transferred.

All tolerances ±0.010" (±0.25 mm).

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONNECTION.

The protective conductor terminal is bonded to conductive
parts of the equipment for safety purposes and must be
connected to an external protective earthing system.

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-
4 (b), 502-4 (b), AND 503-3 (b) OF THE NATIONAL ELECTRICAL
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED
STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN
ELECTRICAL CODE FOR INSTALLATION IN CANADA.
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RS232 PORTS
The G306A has two RS232 ports. There is the PGM port and the COMMS

port.  Although only one of these ports can be used for programming, both ports
can be used for communications with a PLC.

The RS232 ports can be used for either master or slave protocols with any
G306A configuration. 

Examples of RS232 communications could involve another Red Lion product
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232
communications with another G3 product or the Modular Controller can be
established. Red Lion part numbers for cables with a twist in them are
CBLPROG0 1, CBLRLC01 2, or CBLRC02 3.

G306A PORT PIN OUTS

Connections

G3: RJ12 Name PC: DB9 Name

4 COMM 1 DCD

5 Tx 2 Rx

2 Rx 3 Tx

N/C 4 DTR

3 COM 5 GND

N/C 6 DSR

1 CTS 7 RTS

6 RTS 8 CTS

N/C 9 RI

1 CBLPROG0 can also be used to communicate with either a PC or an ICM5.
2 DB9 adapter not included, 1 foot long.
3 DB9 adapter not included, 10 feet long.

G3 RS232 to a PC
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RS422/485 COMMS PORT
The G306A has one RS422/485 port. This port can be configured to act as

either RS422 or RS485.

Note: All Red Lion devices connect A to A and B to B, except for Paradigm
devices. Refer to www.redlion.net for additional information.

5

Examples of RS485 2-Wire Connections

G3 to Red Lion RJ11 (CBLRLC00) 
DLC, IAMS, ITMS, PAXCDC4C

A+4TxA2

B-5TxB1

COM3COM6

TxEN2TxEN5

NameRLC: RJ11NameG3: RJ45

Connections

G3 to Modular Controller (CBLRLC05)

TxA8TxA8

TxB7TxB7

COM6COM6

TxEN5TxEN5

RxA

TxA

3,2

2,3

RxA

TxA

3,2

2,3

RxB4,1RxB4,1

TxB1,4TxB1,4

NameModular ControllerNameG3

Connections

DH485 COMMUNICATIONS
The G306A’s RS422/485 COMMS port can also be used for Allen Bradley

DH485 communications.

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen
Bradley equipment. A cable and wiring diagram are available from Red Lion.

G3 to AB SLC 500 (CBLAB003)

24V-TxA3, 8

COMM-TxB4, 7

SHIELD4COMM6

TxEN5TxEN5

COMM-RxB4, 7

24V-RxA3, 8

B2TxA2

A1TxB1

NameRJ45: A-BNameRJ45: RLC

Connections

RS422/485 4-WIRE
CONNECTIONS

RS485 2-WIRE
CONNECTIONS
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SOFTWARE/UNIT OPERATION
CRIMSON® SOFTWARE

Crimson® software is available as a free download from Red Lion’s website
or it can be purchased on a CD, see “Ordering Information” for part number. The
latest version of the software is always available from the website, and updating
your copy is free.

DISPLAY
This operator interface uses a liquid crystal display (LCD) for displaying text

and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for
lighting the display. The CCFL tubes can be dimmed for low light conditions.

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon
the amount of time the display is turned on at full intensity. Turning the
backlight off when the display is not in use can extend the lifetime of your
backlight. This can be accomplished through the Crimson® software when
configuring your unit.

FRONT PANEL LEDS
There are three front panel LEDs. Shown below is the default status of 

the LEDs.

1 The operator interface is shipped without a configuration. After
downloading a configuration, if the light remains in the flashing state
continuously, try cycling power. If the LED still continues to flash, try
downloading a configuration again.

2 Do not turn off power to the unit while this light is flickering. The unit
writes data in two minute intervals. Later Microsoft operating systems will
not lock the drive unless they need to write data; Windows 98 may lock the
drive any time it is mounted, thereby interfering with logging. Refer to
“Mounting the CompactFlash” in the Crimson 2 User Manual.

TOUCHSCREEN
This operator interface utilizes a resistive analog touchscreen for user input.

The unit will only produce an audible tone (beep) when a touch on an active
touchscreen cell is sensed. The touchscreen is fully functional as soon as the
operator interface is initialized, and can be operated with gloved hands.

KEYPAD
The G306A keypad consists of five keys that can be used for on-screen menus.

TROUBLESHOOTING YOUR G306A
If for any reason you have trouble operating, connecting, or simply have

questions concerning your new G306A, contact Red Lion’s technical support.
For contact information, refer to the back page of this bulletin for phone and
fax numbers.

EMAIL: techsupport@redlion.net
Web Site: http://www.redlion.net

Valid configuration is loaded and there are no alarms present.STEADY

A tag is in an alarm state.FLASHING

GREEN (BOTTOM)

Valid CompactFlash card present.STEADY

YELLOW (MIDDLE)

Unit is powered and running an application.

Unit is in the boot loader, no valid configuration is loaded.1

LED INDICATION

RED (TOP, LABELED “PWR”)

CompactFlash card being checked.

No CompactFlash card is present.

FLICKERING

FLASHING
RAPIDLY

OFF

STEADY

FLASHING

FLASHING
SLOWLY Incorrectly formatted CompactFlash card present.

Unit is writing to the CompactFlash, either because it is storing
data, or because the PC connected via the USB port has
locked the drive.2
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7

BATTERY & TIME KEEPING

A battery is used to keep time when the unit is without power. Typical
accuracy of the G306A time keeping is less than one minute per month drift. The
battery of a G306A unit does not affect the unit’s memory, all configurations and
data is stored in non-volatile memory.

To change the battery of a G306A, remove power, cabling, and then the rear
cover of the unit. To remove the cover, remove the four screws designated by
the arrows on the rear of the unit. Then, by lifting the top side, hinge the cover,
thus providing clearance for the connectors on the bottom side of the PCB as
shown in the illustration below. Install in the reverse manner.

Remove the old battery* from the holder and replace with the new battery.
Replace the rear cover, cables, and re-apply power. Using Crimson or the
unit’s keypad, enter the correct time and date.

* Please note that the old battery must be disposed of in a manner that
complies with your local waste regulations. Also, the battery must not be
disposed of in fire, or in a manner whereby it may be damaged and its
contents come into contact with human skin.

The battery used by the G306A is a lithium type CR2025.

CAUTION: RISK OF ELECTRIC SHOCK
The inverter board, attached to the mounting plate, supplies
the high voltage to operate the backlight. Touching the
inverter board may result in injury to personnel.

CAUTION: The circuit board contains static sensitive
components. Before handling the operator interface without
the rear cover attached, discharge static charges from your
body by touching a grounded bare metal object. Ideally,
handle the operator interface at a static controlled clean
workstation. Also, do not touch the surface areas of the
circuit board. Dirt, oil, or other contaminants may adversely
affect circuit operation.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS.

WARNING - EXPLOSION HAZARD - THE AREA MUST BE
KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/
REPLACING THE UNIT AND BEFORE INSTALLING OR
REMOVING I/O WIRING AND BATTERY.
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OPTIONAL FEATURES AND ACCESSORIES
COMPACTFLASH SOCKET

CompactFlash socket is a Type II socket that can accept either Type I or II
cards. Use cards with a minimum of 4 Mbytes and a maximum of 2 Gbytes with
the G306A’s CompactFlash socket. Cards are available at most computer and
office supply retailers.

CompactFlash can be used for configuration transfers, larger configurations,
data logging, and trending. 

Information stored on a CompactFlash card by a G306A can be read by a
card reader attached to a PC. This information is stored in IBM (Windows®) PC
compatible FAT16 file format.

OPTIONAL COMMUNICATION CARD
Red Lion offers optional communication cards for fieldbus communications.

These communication cards will allow your G306A to communicate with many
of the popular fieldbus protocols.

Red Lion is also offering a communications card for additional RS232 and
RS422/485 communications. Visit Red Lion’s website for information and
availability of these cards.

CUSTOM LOGO
Each G3 operator interface has an embossed area containing the Red Lion

logo. Red Lion can provide custom logos to apply to this area. Contact your
distributor for additional information and pricing.

Note: Do not remove or insert
the CompactFlash card while
power is applied. Refer to
“Front Panel LEDs.”

LIMITED WARRANTY
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited
to two years from the date of shipment, provided the products have been stored, handled, installed, and used under
proper conditions. The Company’s liability under this limited warranty shall extend only to the repair or replacement
of a defective product, at The Company’s option. The Company disclaims all liability for any affirmation, promise or
representation with respect to the products.
The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims,
and expenses arising out of subsequent sales of RLC products or products containing components manufactured by
RLC and based upon personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its
employees, or sub-contractors are or may be to any extent liable, including without limitation penalties imposed by the
Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Moss
Warranty Act (P.L. 93-637), as now in effect or as amended hereafter.
No warranties expressed or implied are created with respect to The Company’s products except those expressly
contained herein. The Customer acknowledges the disclaimers and limitations contained herein and relies on no other
warranties or affirmations.

NOTE
For reliable operation in all of our products, Red Lion recommends the

use of SanDisk® and SimpleTech brands of CompactFlash cards.
Industrial grade versions that provide up to two million write/erase cycles

minimum are available from Red Lion.

Red Lion Controls 

20 Willow Springs Circle

York PA 17406

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

Red Lion Controls AP

Unit 101, XinAn Plaza

Building 13, No.99 Tianzhou Road

ShangHai, P.R. China 200223

Tel +86 21 6113-3688

Fax +86 21 6113-3683

Red Lion Controls BV

Printerweg 10

NL - 3821 AD Amersfoort

Tel +31 (0) 334 723 225

Fax +31 (0) 334 893 793
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SP194 FAIRFIELD WWTP INLET SPS

HOUR RUN METER 
1. HOUR RUN METER TECHNICAL DETAILS 
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Features
1. Compact to save panel space
The 24 × 48 mm hour meters are just half the DIN 48 × 48 stan-
dard size. They help save the panel space.

24
.945

48
1.890

57.5
2.264

TH64 series (with reset button)

mm inch

TH63 series (without reset button)

2. Reset button
The hour meters can be reset to zero (TH64 series).
3. Wide-ranging measurement display
The measurement can be displayed from 0.1 hour up to
99999.9 hours (TH63 series). The dial size is the same as that
of 48 × 48 DIN size hour meters (TH14 and TH24 series).
4. Easy to install
The flat terminals (#187) are used for easier wiring. There is no
need to undo the lock spring.
5. High-performance sync motor with 50/60 Hz selector
The noise-resistant, accurately turning motor is employed to
provide for longer period of measurement. The power frequency
can be selected for 50 or 60 Hz.
6. Rotary indicator
The rotary indicator makes one turn every 72 seconds for moni-
toring.
7. Compliant with UL, CSA and CE.

Typical applications
Management of small generators and food processing
machines; hour counting for leased equipment; maintenance
management of various equipment, etc.

Specifications
Rated operating voltage 12 V AC, 24 V AC, 48 V AC, 100 V AC, 110 V AC, 115 to 120 V AC, 200 V AC, 220 V AC, 240 V AC
Allowable operating voltage range 85 to 115% of rated operating voltage
Rated frequency 50/60 Hz (selectable by switch)

Counting range 0 to 99999.9 hours (TH63 series) 
0 to 9999.9 hours (TH64 series)

Minimum time display 0.1 hours (6 min)
Rated power consumption Approx. 1.5 W
Insulation resistance (Initial value) Min. 100 MΩ, Between live and dead metal parts (At 500 V DC)
Breakdown voltage (Initial value) 2,000 Vrms, Between live and dead metal parts
Max. temperature rise 55°C 131°F
Vibration resistance Functional 10 to 55 Hz: 1 cycle/min double amplitude of 0.5 mm (10 min on 3 axes)

Shock resistance
Functional Min 98 m/s2 {10 G} (4 times on 3 axes)
Destructive Min 980 m/s2 {100 G} (5 times on 3 axes)

Ambient temperature –10 to +50°C +14 to +122°F
Ambient humidity Max. 85% RH (non-condensing)
Weight Approx. 80 g 2.82 oz

Product types
Type Operating voltage Part number

TH63 series 
(without reset button)

100V AC TH631
200V AC TH632
12V AC TH633

TH64 series 
(with reset button)

100V AC TH641
200V AC TH642
12V AC TH643

Operating voltage Part number
24V AC TH634
48V AC TH635
110V AC TH636
24V AC TH644
48V AC TH645
110V AC TH646

Operating voltage Part number
115 to 120V AC TH637

220V AC TH638
240V AC TH639

115 to 120V AC TH647
220V AC TH648
240V AC TH649

Notes) 1. Only the metallic-looking (silver) panel mounting type is available.
2. Standard products are UL-recognized as well as CSA-certified. There is no need to add “U” at the end of the part number. Just specify the

standard part number when ordering.

UL File No.: E42876   
CSA File No.: LR39291

DIN HALF SIZE 
HOUR METER

TH63·TH64
Hour Meters

RoHS Directive compatibility information
http://www.nais-e.com/

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.
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Dimensions mm inch
General tolerance: ±0.5 ±.020

Reset button (only for TH64 type)
Rotary indicator

Frequency selector lever

No.187 quick
connect terminal

HOUR   METER
24

.945

48
1.890

4.5
.177

53
2.087

66
2.598

Mounting spring
(included)

For panel thickness of
5 to 9 mm .197 to .354 inch)

Panel (thickness:
1 to 9 mm .039 to .354 inch)

R0.5 or less

45
1.772

+0.6
0

+.024
0

22.2
.874

+0.3
0

+.012
0

Wiring diagram
• Panel cutout dimensions

mm inch

Operating power supply

M

Mounting
1. Cut a 22.2 × 45 mm (.874 ×

1.772 inch) opening in the panel.
2. Swing the mounting spring to the rear

of the hour meter and fit the hour
meter into the panel opening. (There
is no need to detach the mounting
spring from the hour meter.) If the
panel is 5 to 9 mm .197 to .354 inch
thick, move the mounting spring to the
other hole toward the rear of the hour
meter.

+.024
0

+.012
0

+0.6
0

+0.3
0 3. Swing the mounting spring to the front

of the hour meter to secure the hour
meter to the panel.

4. Wire the supplied quick connectors
and connect to the hour meter. Be
sure to use the supplied insulating
sleeves to cover the connectors.

Unfasten

Fasten

TH63·TH64
Applicable standard

Safety standard EN61010-1 Pollution Degree 2/Overvoltage Category II

EMC

(EMI)EN61000-6-4
Radiation interference electric field strength
Noise terminal voltage
(EMS)EN61000-6-2
Static discharge immunity

RF electromagnetic field immunity

EFT/B immunity
Surge immunity
Conductivity noise immunity
Power frequency magnetic field immunity
Voltage dip/Instantaneous stop/Voltage fluctuation immunity

EN55011 Group1 ClassA
EN55011 Group1 ClassA

EN61000-4-2    4 kV contact 
8 kV air 

EN61000-4-3    10 V/m AM modulation (80 MHz to 1 GHz) 
10 V/m pulse modulation (895 MHz to 905 MHz) 

EN61000-4-4    2 kV (power supply line) 
EN61000-4-5    1 kV (power line) 
EN61000-4-6    10 V/m AM modulation (0.15 MHz to 80 MHz) 
EN61000-4-8    30 A/m (50 Hz) 
EN61000-4-11  10 ms, 30% (rated voltage)

100 ms, 60% (rated voltage)
1,000 ms, 60% (rated voltage)
5,000 ms, 95% (rated voltage)
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PRECAUTIONS IN USING THE HOUR METERS
1. Frequency setting
Frequency is specified for AC motor-driven hour meters. Before
installing, be sure to check your local power frequency.
2. Connections

3. Safety precautions
Do not use the hour meters in the following places.
• Where ambient temperature is below –10° or above +50°C
• In wet, dusty or gaseous environments
• Where exposed to vibrations and shocks
• Outdoors, or where exposed to rain or direct sunlight
4. Compliant with CE.
• LH2H

Ambient conditions:
Overvoltage category III, contamination factor 2, indoor use.
Ambient temperature and humidity –10 and +55°C and 35%
to 85%RH respectively.

• TH13, 23, 14, 24, 40, 50, 63, 64
Ambient conditions:
Overvoltage category II, contamination factor 2, indoor use. 
Ambient temperature and humidity –10 and +50°C and below
85%RH respectively.

5. Reset-type hour meter
• Precautions for use
If the number indications are off before use, press the reset
button and confirm that all zeroes ("0") are displayed.

• Resetting caution
Exercise due caution as an insufficient amount of pressure on
the reset button may result in abnormal readings.

6. Acquisition of CE marking
Please abide by the conditions below when using in applica-
tions that comply with EN 61010-1/IEC 61010-1
1) Ambient conditions

• Overvoltage category II, pollution level 2
• Indoor use
• Acceptable temperature and humidity range: -10 to +55°C,

35 to 85%RH (with no condensation at 20°C)
• Under 2000 m elevation 

2) Use the main unit in a location that matches the following
conditions.
• There is minimal dust and no corrosive gas.
• There is no combustible or explosive gas.
• There is no mechanical vibration or impacts.
• There is no exposure to direct sunlight.
• Located away from large-volume electromagnetic switches

and power lines with large electrical currents.
3) Connect a breaker that conforms to EN60947-1 or EN60947-

3 to the voltage input section.
4) Applied voltage should be protected with an overcurrent pro-

tection device (example: T 1A, 250 V AC time lag fuse) that
conforms to the EN/IEC standards. (Free voltage input type)

• TH13,23,14,24,40,50,63,64

Note) Make the connection with the accompanying flat connector first and then
with the hour meter's terminal (#187). In such case, be sure to cover the connec-
tion with the accompanying insulating sleeve.

• TH70, TH8

Note) Solder the lead wires in position.

For measuring operation time of load

Hour meter

Hour meter
Three

Load

For measuring energized time of load

Single
Load

Hour meter

Hour meter

with clutch)

Load

Switch (Linked
with clutch)

Switch (Linked

Loadphase

phases

DC power source

Lead wire DC motor type hour meter

Load

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.
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SP194 FAIRFIELD WWTP INLET SPS

PHASE FAILURE RELAY 
1. PHASE FAILURE RELAY TECHNICAL DETAILS 
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Features
Three-phase, three or four-wire

Adjustable set point

Adjustable time delay

Internal differential

LED trip indication

Double-pole relay contacts

Automatic reset

Benefits
Monitoring of correct phase rotation

Protects against phantom or
regenerated phase voltage

Protection against phase loss, reversal
or sequence

Under-voltage and unbalanced voltage
monitoring

Prevents reverse rotation of motor
driven equipment

Ensures correct engine rotation

Protects portable electrical equipment

Nuisance tripping avoidance

Applications
Marine panels

Switchgear

Distribution systems

Generator sets

Control panels

Process control

Motor protection

Transformers

Overload protection

250 Series DIN-rail and Wall 
Mounted Relays

Phase Balance
The 250 series phase balance protector module provides continuous
surveillance of a three-phase, three- or four-wire system and monitors the
correct phase rotation or sequence of three-phase supply systems. The
module protects against phase loss, reversal or sequence, phase
unbalance and system under-voltage.

Operation
Rotating machines are particularly vulnerable to incorrect phase sequence. Three-
phase motors can rotate in the wrong direction, potentially leading to physical
damage or the risk of injury to personnel, yet voltage and current readings may
appear normal. If one phase is lost because of a blown fuse, electric motors can
continue to operate (single-phasing) which can result in severe electrical or
mechanical damage. This relay has the added advantage that it will detect the
phantom or regenerated phase that can be caused by a single-phase failure on
some equipment or when running motors at low load levels.

An unbalanced supply voltage can lead to temperature rises in motors. An
unbalanced voltage as little as 10% can increase operating temperature to 150% of
normal. For permanent installations, this relay should be used to monitor the
incoming supply, protecting all equipment against incorrect connection at initial
installation or after maintenance work. Rotating machines that cannot tolerate
reverse rotation or pose significant risk to personnel under this condition should be
individually protected with this relay. The possibility of incorrect supply connection
is much more likely in portable equipment or marine applications.

The protector continuously monitors the three-phase supply. With the correct
phase sequence applied and all three voltages balanced within the required limits,
the front panel LED will illuminate and the output relay will be energised. An
incorrect sequence, missing phase, out of balance or under-voltage condition will
de-energise the relay and the LED will be extinguished.

The set point control allows adjustment of the voltage matching between 5% and
15%. The time delay function operates only for the voltage unbalance condition. The
delay can be used to prevent nuisance tripping due to short term unbalance
situations. Incorrect phase rotation, a missing phase or an under-voltage condition
trip the relay immediately.

Relay Protection ANSI no. Cat. no.

3-phase 3- or 4-wire Phase loss and 47 252-PSF
unbalance 5-15%

3-phase 3- or 4-wire Phase loss, unbalance 47/27 252-PSG
and under-voltage 5-15%

Product Codes

Please specify system voltage, frequency and required options at time of ordering.
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Specification – Phase Balance

Nominal voltage 110V, 120V, 208V, 220V, 230V, 240V, 277V,
380V, 400V, 415V, 440V or 480V

System frequency 50 or 60Hz

Voltage burden 3VA approx.

Overload 1.2 x rating continuously, 1.5 x rating for 
10 x seconds

Set point repeatability >0.5% of full span

Under-voltage set point Pre-set at 15% of nominal voltage. Other 
values 10 to 30% to order (model 252-PSG 
only)

Trip level adjustment Phase unbalance adjustable 5 to 15%

Time delay 10 seconds as standard.
Up to 30 seconds available

Auxiliary voltage burden 4VA (max)

Output relay 2-pole change over

Relay contact rating AC: 240V 5A, non inductive  
DC: 24V 5A resistive

Relay mechanical life 0.2 million operations at rated loads

Relay reset Automatic

Operating temperature 0°C to +60°C (0°C to +40°C for UL models)

Storage temperature –20°C to +70°C

Temperature co-efficient 0.05% per °C

Interference immunity Electrical stress surge withstand and
non-function to ANSI/IEEE C37 90a

Enclosure style DIN-rail with wall mounting facility

Material Flame retardant polycarbonate/ABS

Enclosure integrity IP50

Model 252 dimensions 55mm (2.2") wide x 70mm (2.8") high 
x 112mm (4.4") deep

Weight 0.4Kg approx.

Dimensions
Model 252

55mm (2.2”)

7
0

m
m

 (
2
.8

”)

3
5

m
m

(1
.3

7
”)

112mm (4.4”)

RELEASE CLIP

55mm (2.2”)

3
5

m
m

 (
1.
3

7
”)

17.5mm
(0.68”) 35mm

(1.37”) 15
.5

m
m

(0
.6

”)
12

m
m

(0
.5

”)

2 HOLES
Ø 4.1”

Connections

252-PSF
252-PSG Contact Set 1 Contact Set 2

Relay

Input

Note: Neutral connection not required.
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PROGRAMMABLE LOGIC 
CONTROLLER

1. PACSystems RX3i CONTROLLER TECHNICAL 
DETAILS
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29GE Fanuc Controller Solutions www.gefanuc.com

PACSystems RX3i Introduction

CPUs page 30

Baseplates page 31

Power Supplies pages 32-33 Distributed I/O Communications page 49

Accessories page 54

Publication Reference Chart
PACSystems CPU Reference Manual GFK-2222

TCP/IP Ethernet Communications for PACSystems GFK-2224

PACSystems Station Manager User's Manual GFK-2225

C Programmer's Toolkit for PACSystems User's Manual GFK-2259

PACSystems RX3i Hardware and Installation Manual GFK-2314

• A wide range of I/O modules (over
40 types available) for simple to
complex applications; various net-
work modules are also available.

The PACSystems portable control
engine provides high performance on
several different platforms, allowing
OEMs and end users with application
variability to choose the exact control
system hardware that best suits there
needs - all in a single, compact and
highly integrated package.

PACSystems RX3i Controller
The PACSystems RX3i controller is the latest addition to the innovative PACSystems family of programmable automation
controllers (PACs). Like the rest of the family, the PACSystems RX3i features a single control engine and universal program-
ming environment to provide application portability across multiple hardware platforms and deliver a true convergence
of control choices.

The RX3i features
• A high performance controller with a

300 MHz Intel® microprocessor and
10 Mbytes of user memory that
eliminates the need for multiple
controllers and simplifies control

• A universal backplane with a high-
speed PCI bus running at 27 MHz for
fast data throughput for complex I/O
and a serial bus for simple I/O that
optimizes performance and your
investment. The universal backplane
also supports HOT SWAP to minimize
downtime.

Discrete I/O Modules (input) pages 34-35

Discrete I/O Modules (output) pages 38-41

Specialty/Motion Modules pages 50-52

Analog I/O Modules (input) pages 36-37

Analog I/O Modules (output) pages 42-43

Expansion Modules page 53

Proficy™ Machine Edition
Proficy Machine Edition is an advanced
software environment for the develop-
ment and maintenance of machine
level automation. Visualization, motion
control, and execution logic are devel-
oped with a single programmer.
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PACSystems RX3i

The high-performance CPU is based on the latest technology processor with fast computation and high
throughput. The controller can manage up to 32K of I/O in a number of standard languages. The powerful
CPU enables complex applications to be easily solved with its 300Mhz processor and 10Mbytes of user
memory. The RX3i supports multiple IEC languages and C programming to give you program flexibility.
The RX3i increases machine cycle times, reduces downtime with its extensive diagnostics and hot swap
capability, and enables you to store large amounts of data to reduce external hardware cost.

CPUs

IC695CPU310

Product Name PACSystems RX3i CPU

CPU Type High Performance

Boolean Execution Speed (ms/K) 0.23

User Logic Memory 10Meg bytes

Real Time Clock Yes

I/O Discrete Points 32K

Type of Memory Storage SRAM, Flash

Processor Speed (MHz) 300MHz

Built-in Serial Ports 1 RS-485 port and one RS-232 port.
Supports SNP, Serial I/O and Modbus Slave

Total Number of Racks 8

Communications Options Serial, Genius, Ethernet, Profibus, and
DeviceNet

Field Busses/Device Networks Ethernet (Ethernet Global Data and
Channels), Genius (3rd Qtr 2004),

Profibus (4th Qtr 2004), 
DeviceNet (3rd Qtr 2004)

Software Programming Support Proficy Machine Edition Logic
Developer Professional edition 5.0 

or above

Internal Power Used 1250 mA @ 3.3 VDC; 1000 mA @ 5 VDC
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PACSystems RX3i

RX3i Universal baseplates are available in 12 and 16 slot configurations to the meet the
needs of your application. The RX3i Universal baseplates support hot swap capability
to reduce downtime. Expansion bases are available in 5 and 10 slot versions to maximize
flexibility.

Baseplates

IC695CHS016 IC695CHS012 IC694CHS392 IC693CHS393 IC694CHS398 IC693CHS399

Product Name PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i
16 slot high 12 slot high serial 10-slot serial 10-slot serial 5-slot serial 5-slot

speed controller speed controller Expansion Remote Expansion Remote
base supports PCI base supports PCI Baseplate Baseplate Baseplate Baseplate

and serial bus and serial bus (serial bus only) (serial bus only) (serial bus only)

Baseplate Option Controller Base Controller Base Expansion Expansion Expansion Expansion

Distance N/A N/A Up to 50 feet Up to 700 feet Up to 50 feet Up to 700 feet

Number of Slots 16 12 10 10 5 5

Dimension (WxHxD) in.(mm) 23.7x5.12x5.80 18.01x5.12x5.80 17.44x5.12x5.59 17.44x5.12x5.59 10.43x5.12x5.59 10.43x5.12x5.59
(601.98x130.04x147.32) (457.5x130.04x147.32) (443x130x142) (443x130x142) (245x130x142) (245x130x142)

Internal Power Used 600 mA @ 600 mA @ 150 mA @ 5 VDC 460 mA @ 5 VDC 170 mA @ 5 VDC 480 mA @ 5 VDC
3.3 VDC; 240 mA 3.3 VDC; 240 mA

@ 5 VDC @ 5 VDC
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PACSystems RX3i

The RX3i power supply modules simply snap in just like I/O, and they work with any model
CPU. Each version provides auto-ranging so there is no need to set jumpers for different
incoming power levels, and they are current limiting so a direct short will shut the power
supply down to avoid damage to the hardware. RX3i power supplies are tied into the per-
formance of the CPU for simplex, fail-safe, and fault tolerance. Advanced diagnostics and
built-in smart switch fusing are among the other performance and safety features.

Power Supplies

IC695PSA040 IC695PSD040 IC694PWR321 IC694PWR330 IC694PWR331 IC693PWR332

Product Name Power Supply, Power Supply, Power Supply, Power Supply, Power Supply, Power Supply,
120/240 VAC, 24 VDC 120/240 VAC, 120/240 VAC, 24 VDC 12 VDC

125 VDC 125 VDC 125 VDC

Power Source 100-240 VAC or 24 VDC 100-240 VAC or 100-240 VAC or 24 VDC 12 VDC
125 VDC 125 VDC 125 VDC

High Capacity Yes Yes No Yes Yes Yes

Output Source 40 watts total. 40 watts total. 30 watts total; 30 watts total; 30 watts total; 30 watts total;
30 watts max at 30 watts max at 15 watts 24 VDC 30 watts 5 V; 30 watts 5 V; 30 watts 5 V;

3.3 VDC; 30 3.3 VDC; 30 relay; 20 watts 15 watts 24 V 15 watts 24 V 15 watts 24 V
watts max at watts max at 24 VDC isolated relay; 20 watts relay; 20 watts relay; 20 watts

5 VDC; 40 watts 5 VDC; 40 watts 24 V isolated 24 V isolated 24 V isolated
at 24 VDC Relay, at 24 VDC Relay,

no 24 VDC no 24 VDC
isolated available. isolated available.

Number of Redundant 
Power Supplies Supported N/A N/A N/A N/A N/A N/A

Cable Length to Redundant  
Power Supply Adapter N/A N/A N/A N/A N/A N/A

Redundant Power Supply  
Adapter Rack Compatibility N/A N/A N/A N/A N/A N/A

24 VDC Output Current Capacity 0.8 A 0.8 A 0.8 A 0.8 A
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PACSystems RX3i

The RX3i power supply modules simply snap in just like I/O, and they work with any model
CPU. Each version provides auto-ranging so there is no need to set jumpers for different
incoming power levels, and they are current limiting so a direct short will shut the power
supply down to avoid damage to the hardware. RX3i power supplies are tied into the per-
formance of the CPU for simplex, fail-safe, and fault tolerance. Advanced diagnostics and
built-in smart switch fusing are among the other performance and safety features.

Power Supplies

IC693ACC340 IC693ACC341 IC693ACC350 IC693PWR328

Product Name Power Supply, Power Supply, Power Supply, Power Supply,
Redundant Redundant Base. Redundant 48 VC

Expansion Base. Supports two Adapter for 
Supports two power supplies Expansion Base.

power supplies with 0.5 meter  
with 0.1 meter cable cable 

Power Source N/A N/A N/A 48 VDC

High Capacity N/A N/A N/A No

Output Source 30 watts total;
15 watts 5 V;
15 watts 24 V
relay; 20 watt,
24 V isolated

Number of Redundant
Power Supplies Supported Two supplies. Two supplies. N/A N/A

Power Supplies Power Supplies
can be AC or DC can be AC or DC

Cable Length to Redundant  0.1 meter 0.5 meter N/A N/A
Power Supply Adapter

Redundant Power Supply  N/A N/A Compatible with N/A
Adapter Rack Compatibility all RX3i 5, 10

slot serial
expansion racks

24 VDC Output Current Capacity 0.8 A
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels. Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps. GE Fanuc offers a variety of modules that support
different voltage ranges and types, current capacity, isolation and response time to meet
your application needs.

Discrete I/O Modules (Input)

IC694ACC300 IC694MDL230 IC694MDL231 IC694MDL240 IC694MDL241 IC694MDL632

Product Name PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i AC/DC Voltage PACSystems RX3i
DC Voltage AC Voltage AC Voltage AC Voltage Input Module, DC Voltage

Input Input Module, Input Module, Input Module, 24 VAC/VDC Input Module,
Simulator, 120 VAC 240 VAC 120 VAC, 125 VDC Pos/Neg
8/16 Points Isolated, Isolated, 16 Point Input Logic, 

8 Point Input 8 Point Input 8 Point Input

Power Type DC AC AC AC Mixed DC

Module Function Input Input Input Input Input Input

Input Voltage Range N/A 0-132 VAC 0-264 VAC 0-132 VAC 0-30 VDC 0-150 VDC

Input Current (mA) 14.5 15 12 7 4.5

Number of Points 16 8 8 16 16 8

Load Current per Point N/A N/A N/A N/A N/A N/A

Response Time (ms) 20 on/30 off 30 on/45 off 30 on/45 off 30 on/45 off 12 on/28 off 7 on/7 off

Trigger Voltage 74-132 148-264 74-132 11.5-30 90-150

Points per Common 16 1 1 16 16 4

Connector Type Switches Terminal Block Terminal Block Terminal Block Terminal Block Terminal Block
(20 screws)

Internal Power Used 120 mA @ 5 VDC 60 mA @ 5 VDC 60 mA @ 5 VDC 90 mA @ 5 VDC 80 mA @ 5 VDC; 40 mA @ 5 VDC
125 mA @ 24 VDC

Isolated
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels. Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps. GE Fanuc offers a variety of modules that support
different voltage ranges and types, current capacity, isolation and response time to meet
your application needs.

Discrete I/O Modules (Input)

IC694MDL634 IC694MDL645 IC694MDL646 IC694MDL654 IC694MDL655

Product Name PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i PACSystems RX3i
DC Voltage DC Voltage DC Voltage DC Voltage DC Voltage

Input Module, Input Module, Input Module, Input Module, Input Module,
24 VDC Pos/Neg 24 VDC Pos/Neg 24 VDC Pos/Neg 5/12 VDC (TTL) 24 VDC Pos/Neg

Logic, Logic, Logic, FAST, Pos/Neg Logic, Logic, 
8 Point Input 16 Point Input 16 Point Input 32 Point 32 Point Input

Power Type DC DC DC DC DC

Module Function Input Input Input Input Input

Input Voltage Range 0-30 VDC 0-30 VDC 0-30 VDC 0-15 VDC 0-30 VDC

Input Current (mA) 7 7 7 3.0 @ 5 V, 8.5 @ 12 V 7

Number of Points 8 16 16 32 32

Load Current per Point N/A N/A N/A N/A N/A

Response Time (ms) 7 on/7 off 7 on/7 off 1 on/1 off 1 on/1 off 2 on/2 off

Trigger Voltage 11.5-30 11.5-30 11.5-30 4.2-15 11.5-30

Points per Common 8 16 16 8 8

Connector Type Terminal Block Terminal Block Terminal Block Fujitsu Fujitsu
Connector Connector

Internal Power Used 45 mA @ 5 VDC; 80 mA @ 5 VDC; 80 mA @ 5 VDC; 5 VDC - 195 mA @ 195 mA @ 5 VDC
62 mA @ 24 VDC 125 mA @ 24 VDC 125 mA @ 24 VDC 5 VDC; 12 VDC -

Isolated Isolated Isolated 440 mA @ 5 VDC
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PACSystems RX3i

GE Fanuc offers easy-to-use analog modules for control processes such as flow,
temperature and pressure.

Analog I/O Modules (Input)

IC694ALG220 IC694ALG221 IC694ALG222 IC694ALG223

Product Name PACSystems RX3i Analog PACSystems RX3i Analog PACSystems RX3i Analog PACSystems RX3i Analog
Input, Voltage, 4 Channel Input, Current, 4 Channel Input, Voltage, High Input, Current, High

Density (16 Channel) Density (16 Channel)

Module Function Input Input Input Input

Isolation 1500 volts RMS field 1500 volts RMS field 1500 volts RMS field 1500 volts RMS field
to logic side to logic side to logic side to logic side

Range -10 V to +10 V 4-20 mA, 0-20 mA -10 V to +10 V, 0 to 10 V 0-20 mA, 4-20 mA

Number of Channels 4 4 16 16

Update Rate 4 ms all channels 2 ms all channels 13 ms all channels 13 ms all chanels

Resolution 12 bit; 5 mV/20 μA/bit 12 bit; 0-20 mA, 12 bit; ±10 V, 5 mV/20 12 bit; 0-20 mA, 
5 μA/bit; 4-20 mA, μA/bit; 0-10 V, 5 μA/bit; 4-20 mA, 

4 μA/bit 5 mV/20 μA/bit 4 μA/bit; 4-20 mA
Enhanced, 5 μA/bit

Accuracy ±10 mV/40 μA at 0.1% full scale 0.25% at 25°C 0.25% at 25°C
25°C (77°F) (77°F) (77°F)

Input Impedence >9 Megohms 250 ohms 250 ohms 250 ohms

Input Filter Response 17 Hz 325 Hz 200 Hz 200 Hz

Internal Power Used 27 mA @ 5 VDC; 98 mA 25 mA @ 5 VDC; 100 mA @ 112 mA @ 5 VDC; 4150 mA 120 mA @ 5 VDC; 65 mA
24 VDC Isolated 24 VDC Isolated -User Supplied 24 VDC -User Supplied 24 VDC
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PACSystems RX3i

GE Fanuc offers easy-to-use analog modules for control processes such as flow,
temperature and pressure.

Analog I/O Modules (Input)

HE693ADC405 HE693ADC410 HE693ADC415 HE693ADC420 HE693ADC816

Product Name Isolated Analog Isolated Analog Isolated Analog Isolated Analog Isolated Analog
Input Module, Input Module, Input Module, Input Module, Input Module,

Voltage, Voltage, Current, Current, Voltage, 8CH
500 VAC, 1500 VAC, 500 VAC, 1500 VAC,
Isolation Isolation Isolation Isolation

Module Function Input Input Input Input Input

Range ± 10 V ± 10 V 4-20 mA, 4-20 mA, ± 10 V
± 20 mA ± 20 mA

Number of Channels 4 4 4 4 8

Channel-to-Channel Isolation 500 VAC (RMS), 1500 VAC (RMS), 500 VAC (RMS), 1500 VAC (RMS), N/A
± 700 VDC ± 2000 VDC ± 700 VDC ± 2000 VDC

Input Impedence 1 Megohm 1 Megohm 100 ohms 100 ohms 1 Megohm

A/D Type, Resolution Integrating, Integrating, Integrating, Integrating, Successive,
18 bits 18 bits 18 bits 18 bits Approx. 16 bits

Useable Resolution 13 bits plus 13 bits plus 13 bits plus 13 bits plus 16 bits
sign sign sign sign

I/O Required 4 %AI, 4 %AQ, 4 %AI, 4 %AQ, 4 %AI, 4 %AQ, 8 %AI, 8 %AQ, 4 %AI, 4 %AQ,
16 %I 16 %I 16 %I 16 %I 16 %I

Sample Rate 45 45 45 45 3000 channels
channels/second channels/second channels/second channels/second

Analog Filtering 1 KHz, 3 pole 1 KHz, 3 pole 1 KHz, 3 pole 1 KHz, 3 pole 1.6 KHz low pass
Bessel Bessel Bessel Bessel

Digital Filtering 1-128 1-128 1-128 1-128 1-128
samples/update samples/update samples/update samples/update samples/update

Maximum Error .05% full scale .05% full scale .05% full scale .05% full scale .03% full scale

Common Mode Range 500 VAC (RMS), 1500 VAC (RMS), 500 VAC (RMS), 1500 VAC (RMS), 500 VDC
±700 VDC ± 2000 VDC ±700 VDC ± 2000 VDC

Common Mode Rejection >100 dB >100 dB >100 dB >100 dB >100 dB

Power Consumption .4 W @ 5 V, .7 W @ 5 V, .4 W @ 5 V, .7 W @ 5 V, 230 mA @ 5 VDC
at Steady State, Maximum 2.16 W @ 24 V 1.2 W @ 24 V 2.16 W @ 24 V 1.2 W @ 24 V (440 mA inrush)

Internal Power Used 80 mA @ 5 VDC; 140 mA @ 5 VDC ; 80 mA @ 5 VDC; 140 mA @ 5 VDC; 230 mA @ 5 VDC
90 mA @ 24 VDC 50 mA @ 24 VDC 90 mA @ 24 VDC 50 mA @ 24 VDC

Relay Relay Relay Relay
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels. Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps. GE Fanuc offers a variety of modules that support
different voltage ranges and types, current capacity, isolation and response time to meet
your application needs.

Discrete I/O Modules (Output)

IC694MDL310 IC694MDL330 IC694MDL340 IC694MDL390

Product Name PACSystems RX3i AC Voltage PACSystems RX3i AC Voltage PACSystems RX3i AC Voltage PACSystems RX3i AC Voltage
Output Module, 120 VAC, Output Module, 120/240 VAC, Output Module, 120 VAC, Output Module, 120/240 VAC

0.5A, 12 Point Output 1A, 8 Point Output 0.5A, 16 Point Output Isolated, 2A, 5 Point Output

Power Type AC AC AC AC

Module Function Output Output Output Output

Output Voltage Range 85-132 VAC 85-264 VAC 85-132 VAC 85-264 VAC

Number of Points 12 8 16 5

Isolation N/A N/A N/A N/A

Load Current per Point 0.5 A 1 A 0.5 A 2 A

Response Time (ms) 1 on 1/2 cy off 1 on 1/2 cy off 1 on 1/2 cy off 1 on 1/2 cy off

Output Type Triac Triac Triac Triac

Polarity N/A N/A N/A N/A

Points per Common 6 4 4 1

Connector Type Terminal Block (20 screws) Terminal Block Terminal Block Terminal Block

Internal Power Used 210 mA @ 5 VDC 160 mA @ 5 VDC 315 mA @ 5 VDC 110 mA @ 5 VDC
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels.  Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps.  GE Fanuc offers a variety of modules that sup-
port different voltage ranges and types, current capacity, isolation and response time to
meet your application needs.

Discrete I/O Modules (Output)

IC694MDL732 IC694MDL734 IC694MDL740 IC694MDL741

Product Name PACSystems RX3i DC Voltage PACSystems RX3i DC Voltage PACSystems RX3i DC Voltage PACSystems RX3i DC Voltage
Output Module, 12/24 VDC Output Module, 125 VDC Output Module, 12/24 VDC Output Module, 12/24 VDC

Positive Logic, 0.5A, Pos/Neg Logic, Positive Logic, 0.5A, Negative Logic, 0.5A, 
8 Point Output 6 Point Output 16 Point Output 16 Point Output

Power Type DC DC DC DC

Module Function Output Output Output Output

Output Voltage Range 12-24 VDC 11-150 VDC 12-24 VDC 12-24 VDC

Number of Points 8 6 16 16

Isolation N/A N/A N/A N/A

Load Current per Point 0.5 A 1 A 0.5 A 0.5 A

Response Time (ms) 2 on/2 off 7 on/5 off 2 on/2 off 2 on/2 off

Output Type Transistor Transistor Transistor Transistor

Polarity Positive Positive/Negative Positive Negative

Points per Common 8 1 8 8

Connector Type Terminal Block Terminal Block Terminal Block Terminal Block

Internal Power Used 50 mA @ 5 VDC 90 mA @ 5 VDC 110 mA @ 5 VDC 110 mA @ 5 VDC
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels. Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps. GE Fanuc offers a variety of modules that support
different voltage ranges and types, current capacity, isolation and response time to meet
your application needs.

Discrete I/O Modules (Output)

IC694MDL742 IC694MDL752 IC694MDL753 IC694MDL930

Product Name PACSystems RX3i DC Voltage PACSystems RX3i DC Voltage PACSystems RX3i DC Voltage PACSystems RX3i AC/DC
Output Module, 12/24 VDC Output Module, 5/24 VDC Output Module, 12/24 VDC Voltage Output Module,

Positive Logic ESCP, 1A, (TTL) Negative Logic, Positive Logic, 0.5A, Relay, N.O., 4A Isolated, 
16 Point Output 0.5A, 32 Point 32 Point Output 8 Point Output

Power Type DC DC DC Mixed

Module Function Output Output Output Output

Output Voltage Range 12-24 VDC 5, 12-24 VDC 12-24 VDC 5-250 VAC

Number of Points 16 32 32 8

Isolation N/A N/A N/A N/A

Load Current per Point 1.0 A 0.5 A 0.5 A 4 A

Response Time (ms) 2 on/2 off 0.5 on/0.5 off 0.5 on/0.5 off 15 on/15 off

Output Type Transistor Transistor Transistor Relay

Polarity Positive Negative Positive N/A

Points per Common 8 8 8 1

Connector Type Terminal Block Fujitsu Connector Fujitsu Connector Terminal Block

Internal Power Used 130 mA @ 5 VDC 260 mA @ 5 VDC 260 mA @ 5 VDC 6 mA @ 5 VDC; 
70 mA @ 24 VDC Relay
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PACSystems RX3i

Input modules provide the interface between the PLC and external input devices such as
proximity sensors, push buttons, switches, and BCD thumbwheels. Output modules provide
the interface between the PLC and external output devices such as contactors, interposing
relays, BCD displays and indicator lamps. GE Fanuc offers a variety of modules that support
different voltage ranges and types, current capacity, isolation and response time to meet
your application needs.

Discrete I/O Modules (Output)

IC694MDL931 IC694MDL940 HE693RLY100 HE693RLY110

Product Name PACSystems RX3i AC/DC PACSystems RX3i AC/DC DC/AC Voltage Relay Output DC/AC Voltage Relay Output
Voltage Output Module, Voltage Output Module, Module High Current Module High Current (fused)
Relay, N.C. and Form C, Relay, N.O., 2A, 
8A Isolated, 8 Point Out 16 Point Output

Power Type Mixed Mixed Mixed Mixed

Module Function Output Output Output Output

Output Voltage Range 5-250 VAC 5-250 VAC 12-120 VAC, 12-30 VDC 12-120 VAC, 12-30 VDC

Number of Points 8 16 N/A 8

Isolation N/A N/A N/A no

Load Current per Point 8 A 2 A 8 A 8 A

Response Time (ms) 15 on/15 off 15 on/15 off 11 on/11 off 11 on/11 off

Output Type Relay Relay Relay Relay

Polarity N/A N/A N/A N/A

Points per Common 1 4 1

Connector Type Terminal Block Terminal Block Terminal Block Terminal Block

Internal Power Used 6 mA @ 5 VDC; 7 mA @ 5 VDC; 180 mA @ 5 VDC; 180 mA @ 5 VDC; 
110 mA @ 24 VDC Relay 135 mA @ 24 VDC Relay 200 mA @ 24 VDC Relay 200 mA @ 24 VDC Relay
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PACSystems RX3i

GE Fanuc offers easy-to-use analog modules for control processes such as flow,
temperature and pressure.

Analog I/O Modules (Output)

IC694ALG390 IC694ALG391 IC694ALG392

Product Name PACSystems RX3i PACSystems RX3i PACSystems RX3i
Analog Output, Analog Output, Analog Current/Voltage

Voltage, 2 Channel Current, 2 Channel Output, 8 Channel

Power Type N/A N/A N/A

Module Function Output Output Output

Isolation 1500 volts RMS field  1500 volts RMS field  1500 volts RMS field 
to logic side to logic side to logic side

Range -10 V to +10 V, 4-20 mA 1-5 V and 0-5 V, 0-20 mA, 0 V to +10 V, -10 V to +10 V,
4-20 mA 0-20 mA, 4-20 mA

Number of Channels 2 2 8

Channel-to-Channel Isolation N/A N/A N/A

Update Rate 5 ms all channels 5 ms all channels 8 ms all channels

Resolution 12 bit; 2.5 mV/bit 12 bit; 0-20 mA, 5 μA/bit 16 bit; 0.312 mV/bit

Accuracy ±5 mV at 25 °C (77 °F) 0-20 mA, ±8 μA at 0-20 mA, 4-20
25 °C (77 °F); mA ±0.1% at 25 °C (77 °F);

0-20 mA, 4-20 0-10 V, -10F +
mA ±0.1% at 25 °C (77 °F) 10 V ±0.25 at 25 °C (77 °F)

Maximum Output Load 5 mA (2 K ohms) 5 mA (2 K ohms) 5 mA (2 K ohms)

Output Load Capacitance 2000 pF 2000 pF, Inductance 1H 2000 pF, Inductance 1H

I/O Required

Power Consumption
at Steady State, Maximum

User Supplied Loop Voltage

Maximum Load (ohms)

Maximum Linearity Error

Common Mode Isolation

D/A Resolution

Internal Power Used 32 mA @ 5 VDC; 30 mA @ 5 VDC; 110 mA @ 5 VDC;
120 mA @ 24 VDC 215 mA 24 VDC 315 mA -User

Isolated Isolated Supplied 24 VDC
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PACSystems RX3i

GE Fanuc offers easy-to-use analog modules for control processes such as flow, 
temperature and pressure.

Analog I/O Modules (Output)

IC694ALG442 HE693DAC410 HE693DAC420

Product Name PACSystems RX3i Analog Isolated Analog Isolated Analog
Current/Voltage Combination Output Module, Voltage Output Module, Current
4 Channel In/2 Channel Out 

Power Type N/A N/A N/A

Module Function Mixed Output Output

Isolation 1500 volts RMS field to logic side N/A N/A

Range 0 V to +10 V, -10 V to +10 V, ± 10 V 4-20 mA or 0-20 mA
0-20 mA, 4-20 mA

Number of Channels 4 in/2 out 4 4

Channel-to-Channel Isolation N/A 1500 VAC (RMS), ± 2000 VDC 1500 VAC (RMS), ± 2000 VDC

Update Rate 8 ms all channels/4 ms all channels

Resolution (Input) 12 bit; 0 V to 10 V, 1.2 5 mV 2.0 μA (4-20 mA); 2.5 μA (±20 mA)
2.5 mV/bit; -10 V to +10 V, 

5 mV/bit; 0-20 mA,4-20 mA
5 μA/bit (Output) 16 bit; 
0.312 mV/bit; 4-20 mA

0.5 μA/bit; 0-20 mA 0.625 μA/bit

Accuracy (Input) 0.25 % at 25 °C (77 °F)
(Output) 0-20 mA, 4-20 mA

±0.1% at 25 °C (77 °F)

Maximum Output Load 5 mA (2 K ohms); 850 ohms

Output Load Capacitance 2000 pF, Inductance 1H

I/O Required 4 %AQ 4 %AQ

Power Consumption  0.75 W @ 5 V; 3.6 W @ 24 V 0.75 W @ 5 V; 3.6 W @ 24 V
at Steady State, Maximum

User Supplied Loop Voltage 2-32 VDC

Maximum Load (ohms) >/= 2 Kohms </= 1.1 Kohms @ 24 V loop voltage

Maximum Linearity Error 0.02% full scale 0.02% full scale

Common Mode Isolation 1500 VAC (RMS), ± 2000 VDC 1500 VAC (RMS), ± 2000 VDC

D/A Resolution 13 bits plus sign 13 bits plus sign

Internal Power Used 95 mA @ 5 VDC; 500 mA @ 5 VDC ; 150 mA @ 5 VDC;
129 mA 24 VDC Isolated 150 mA @ 24 VDC Relay 110 mA @ 24 VDC Relay
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PACSystems RX3i

The Millivolt Input Modules allow Millivolt level signals, such as bridged strain gages 
(load cells) to be directly connected to the PLC without external signal processing 
(transducers, transmitters, etc.)  All analog and digital processing of the signal is
performed on the module.

Millivolt I/O Modules

HE693ADC409

Product Name Analog I/O Module, Millivolt Input

Module Function Input

Input Voltage Range ± 25 mV, ± 50 mV and ± 100mV

Number of Channels 4

Resolution 3 μV, 6μV, 9μV
(respectively)

Accuracy ±0.5%

Input Impedence >20 Mohms

I/O Required 4 %AI

A/D Conversion Type Integrating

A/D Conversion Time 35 Channels/second

Strain Gages Supported Bridged (load cells)

Maximum Normal Voltage Input 100 mV

Maximum Voltage Input ±35 V

Internal Power Used 100 mA @ 5 VDC
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PACSystems RX3i

The RTD Input Modules provide six RTD inputs that allow the direct connection of 3-wire RTD
temperature sensors without using external signal processing (transducers, transmitters,
etc.). All analog and digital processing of the RTD signal is performed on the module.

RTD I/O Modules

HE693RTD600 HE693RTD601 HE693RTD660 HE693RTD665 HE693RTD666

Product Name RTD Input RTD Input RTD Input RTD Input RTD Input
Module, Low Module, High Module, Isolated Module, Isolated Module, Isolated
Resolution Resolution

Module Function Input Input Input Input Input

Number of Channels 6 6 6 6 6

Channel-to-Channel Isolation N/A N/A 5 VAC 5 VAC 5 VAC

Notch Filter N/A N/A None 50 Hz 60 Hz

Resolution 0.5 °C or 0.5 °F 0.125 °C , 0.1 °C, 0.05 °C, 0.05 °F, 0.05 °C, 0.05 °F, 0.05 °C, 0.05 °F,
or 0.1 °F 0.1 °C, 0.1 °F, 0.1 °C, 0.1 °F, 0.1 °C, 0.1 °F,

0.5 °C or 0.5 °F 0.5 °C or 0.5 °F 0.5 °C or 0.5 °F

Accuracy ±0.5 °C, typical ±0.5 °C, typical ±0.3 °C ±0.3 °C ±0.3 °C

Input Impedence > 1000 Megohms > 1000 Megohms > 1000 Megohms > 1000 Megohms > 1000 Megohms

I/O Required 6 %AI 6 %AI 6 %AI, 6 %AQ, 6 %AI, 6 %AQ, 6 %AI, 6 %AQ,
16 %I 16 %I 16 %I

Fault Protection Zener Diode Zener Diode Suppression Suppression Suppression
Clamp Clamp Diode Diode Diode

Update Time 50 50 50 50 50
Channels/second Channels/second Channels/second Channels/second Channels/second

A/D Conversion Type 18 bit, 18 bit, 18 bit, 18 bit, 18 bit,
integrating integrating integrating integrating integrating

Average RTD Current, Pt-100 330 microamps 330 microamps 330 microamps 330 microamps 330 microamps

Channel-to-Channel Tracking 0.1 °C 0.1 °C 0.1 °C 0.1 °C 0.1 °C

Channel-to-Bus Isolation 1500 VAC 1500 VAC 1500 VAC

RTD Short Indefinite Indefinite Indefinite
without damage without damage without damage

Internal Power Used 70 mA @ 5 VDC 70 mA @ 5 VDC 200 mA @ 5 VDC 200 mA @ 5 VDC 200 mA @ 5 VDC
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PACSystems RX3i

The Millivolt Input Modules allow Millivolt level signals, such as bridged strain gages
(load cells) to be directly connected to the PLC without external signal processing 
(transducers, transmitters, etc.)  All analog and digital processing of the signal is 
performed on the module.

Strain Gage I/O Modules

HE693STG883 HE693STG884

Product Name Analog I/O Module, Strain Gage Analog I/O Module, Strain Gage

Module Function Input Input

Input Voltage Range ± 20 mV, ± 25 mV and ± 30 mV ± 25 mV, ± 50 mV and ± 100 mV

Number of Channels 8 8

Resolution 0.6 μV, 0.8 μV, 0.9 μV 0.8 μV, 1.6 μV, 3.2 μV
(respectively) (respectively)

Accuracy ±0.3 % ±0.3 %

Input Impedence >1000 Mohms >1000 Mohms

I/O Required 8 %AI, 16 %I, 8 %AQ, 16 %Q 8 %AI, 16 %I, 8 %AQ, 16 %Q

A/D Conversion Type Integrating Integrating

A/D Conversion Time 35 Channels/second 35 Channels/second

Strain Gages Supported Bridged (load cells) Bridged (load cells)

Maximum Normal Voltage Input 100 mV 100 mV

Maximum Voltage Input ±35 V ±35 V

Internal Power Used 60 mA @ 5 VDC; 30 mA @ 24 VDC Relay 60 mA @ 5 VDC; 30 mA @ 24 VDC Relay
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PACSystems RX3i

The Thermocouple Input Modules allow thermocouple temperature sensors to be directly
connected to the PLC with external signal processing (transducers, transmitters, etc.).
The module performs all analog and digital processing of the thermocouple signal. The
enhanced thermocouple input modules add isolation or high-resolution. On these modules,
each channel can be configured for a specific type of sensor wire. An autodetect external
AD592 cold junction compensation feature is also available.

Thermocouple I/O Modules

HE693THM166 HE693THM409 HE693THM449 HE693THM665 HE693THM666 HE693THM668

Product Name Analog I/O Analog I/O Analog I/O Analog I/O Analog I/O Analog I/O
Thermocouple Thermocouple Thermocouple Thermocouple Thermocouple Thermocouple
Input Module Input Module Input Module Input Module Input Module Input Module

(Enhanced) (Enhanced) (Enhanced)

Module Function Input Input Input Input Input Input

Enhanced No No No Yes Yes Yes

Number of Channels 16 4 4 6 6 6

Channel-to-Channel Isolation N/A N/A N/A ±250 VAC ±250 VAC ±250 VAC

Notch Filter N/A N/A N/A 50 Hz 60 Hz None

Open Circuit Alarm Yes No Yes Yes Yes Yes

Resolution 0.5˚C or 0.5˚C or 0.5˚C or 0.5˚C,0.5˚F, 0.5˚C,0.5˚F, 0.5˚C,0.5˚F,
0.5˚F 0.5˚F 0.5˚F 0.1˚C,0.1˚F 0.1˚C,0.1˚F 0.1˚C,0.1˚F

Accuracy ±0.5˚C, ±0.5˚C, ±0.5˚C, ±1.0˚C(J,K,N,T); ±1.0˚C(J,K,N,T);
typical typical typical ±2.0˚C(S,E,B,R); ±2.0˚C(S,E,B,R);
(J,K,N,T) (J,K,N,T) (J,K,N,T) ±4.0˚C(C) ±4.0˚C(C)

I/O Required 16 %AI, 16 %I 4 %AI 4 %AI, 16 %I 6 %AI, 6 %AQ, 6 %AI, 6 %AQ, 6 %AI, 6 %AQ,
16 %I 16 %I 16 %I

A/D Conversion Type Integrating Integrating Integrating Integrating Integrating Integrating

A/D Conversion Time 40 40 40
Channels/second Channels/second Channels/second

Channel-to-Bus Isolation ±1500 VAC ±1500 VAC ±1500 VAC

Open Circuit Detection Yes Yes Yes Yes Yes Yes

Setpoint Alarm Yes Yes Yes

Internal Power Used 80 mA @ 5 VDC; 80 mA @ 5VDC; 80 mA @ 5 VDC; 200 mA @ 5 VDC 200 mA @ 5 VDC 200 mA @ 5 VDC
30 mA @ 24 VDC 60 mA @ 24VDC 60 mA @ 24 VDC

Relay Relay Relay
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PACSystems RX3i

The Thermocouple Input Modules allow thermocouple temperature sensors to be directly
connected to the PLC with external signal processing (transducers, transmitters, etc.).
The module performs all analog and digital processing of the thermocouple signal. The
enhanced thermocouple input modules add isolation or high-resolution. On these modules,
each channel can be configured for a specific type of sensor wire. An autodetect external
AD592 cold junction compensation feature is also available.

Thermocouple I/O Modules

HE693THM809 HE693THM884 HE693THM888 HE693THM889

Product Name Analog I/O Analog I/O Analog I/O Analog I/O
Thermocouple Thermocouple Thermocouple Thermocouple
Input Module Input Module Input Module Input Module

(Enhanced) (Enhanced)

Module Function Input Input Input Input

Enhanced No Yes Yes No

Number of Channels 8 8 8 8

Channel-to-Channel Isolation N/A N/A N/A N/A

Notch Filter N/A None 60 Hz N/A

Open Circuit Alarm No Yes Yes Yes

Resolution 0.5˚C or 0.5˚C or
0.5˚F 0.5˚F

Accuracy ±0.5˚C, ±0.5˚C,
typical typical
(J,K,N,T) (J,K,N,T)

I/O Required 8 %AI 8 %AI, 8 %AQ, 8 %AI, 8 %AQ, 8 %AI, 16 %I
16 %I 16 %I

A/D Conversion Type Integrating Integrating Integrating Integrating

A/D Conversion Time 40 40
Channels/second Channels/second

Channel-to-Bus Isolation

Open Circuit Detection Yes Yes Yes Yes

Setpoint Alarm Yes Yes

Internal Power Used 80 mA @ 5 VDC; 100 mA @ 5 VDC; 100 mA @ 5 VDC; 80 mA @ 5 VDC;
60 mA @ 24 VDC 60 mA @ 24 VDC 60 mA @ 24 VDC 60 mA @ 24 VDC

Relay Relay Relay Relay
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PACSystems RX3i

The RX3i features a variety of communications options for distributed control and/or
I/O. Choose from Ethernet EGD, Profibus-DP (4th Qtr 2004), Genius (1st Qtr 2005) and
DeviceNet (Third party support). These communication modules are easy to install
and quick to configure.

Distributed I/O Communications

IC695ETM001

Product Name PACSystems RX3i  Ethernet
TCP/IP10/100Mbits, two RJ-45 ports 

with built-in switch Module

Module Type Ethernet

Internal Power Used 840 mA @ 3.3 VDC; 614 mA @ 5 VDC
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PACSystems RX3i

The GE Fanuc RX3i features a wide range of Specialty Modules to meet all of your applica-
tion needs. From temperature controls, high-speed counters, I/O processors, coprocessors,
to PID auto-tuning modules, these Specialty Modules are designed to meet the demand for
versatile industrial solutions.

Specialty Modules

IC694APU300 HE693ASC900 HE693ASC940

Product Name PACSystems RX3i High Speed Counter Horner ASCII Basic Module Horner ASCII Basic Module

Module Type High Speed Counter ASCII Basic ASCII Basic

Input/Output Type Positive Logic

Off State Leakage Current 10 μA per point

Output Protection 3 Amp Fuse for all points

Counter Operation Type A - Up or Down-Independent Pulse-4
counters; Type B - Both Directions-A QUAD

B Encoder Inputs-2 Counters; Type C -
Difference Between 2 changing values-A

QUAD B Encoder Inputs -1 Counter

Input Filters (Selectable) High Frequency Filter - 2.5 μS; 
Low Frequency Filter - 12.5 ms

Count Rate High Frequency -80 kHz; 
Low Frequency -20 Hz

Selectable On/Off Output Presets Each Counter has 2 present points, 
On and Off

Counters Per Timebase Each counter stores the number of counts
that have occurred in a specified time. 

A timebase value measurement from 1 ms 
to 65535 ms is configurable.

Strobe Register Each counter has one or more strobe
registers that capture the current

accumulator value when a strobe input
transition in the direction selected

during the last configuration 
of the module.

Programming Languages BASIC BASIC

I/O Configuration Requirements 8 16-bit Inputs, 8 16-bit Outputs 8 16-bit Inputs, 8 16-bit Outputs

Program Storage EEPROM EEPROM

Communication Ports RS-232, RS-232/485 RS-232, RS-232/485, modem

Internal Power Used 250 mA @ 5 VDC 375 mA @ 5 VDC 250 mA @ 5 VDC
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PACSystems RX3i

Motion control integrated into the RX3i fosters high performance point-to-point applica-
tions. GE Fanuc Motion Control modules can be flexibly applied to a variety of digital, 
analog, and stepper motion applications.

Motion Modules

IC694DSM314 HE693STP100 HE693STP101 HE693STP110 HE693STP111 HE693STP113

Product Name PACSystems RX3i Motion Control Motion Control Motion Control Motion Control Motion Control
Digital Servo Stepper Index Stepper Index Stepper Index Stepper Index Stepper Index

Module, 4-Axis Module Module Module Module Module

Drive Servo Stepper Stepper Stepper Stepper Stepper

Drive Interface Analog N/A N/A N/A N/A N/A

Axes 4 1 1 1 1 1

Encoder Support N/A No No Yes Yes Yes

Axis Configuration Parallel or
Cascade

User Memory 15 KBytes

Analog Inputs 1

Power Supply Load (Minimum) 800 mA 5 V

Local Fast Inputs 6 (24 V), 2 (5 V)

Local Fast Outputs 4 (5 V)

Switch Signal Level (DC) 5 V 12-24 V 5 V 12-24 V 12-24 V

Maximum Step/Direction Output (5V) 300 mA 300 mA 300 mA 300 mA 300 mA

Power Supply Minimum Load (5V) 400 mA 650 mA 400 mA 650 mA 650 mA

Power Supply Maximum Load (5V) 500 mA 750 mA 500 mA 750 mA 750 mA

Internal Power Used 1300 mA @ 5 VDC 500 mA @ 5 VDC 750 mA @ 5VDC 500 mA @ 5VDC 750 mA @ 5 VDC 750 mA @ 5 VDC
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PACSystems RX3i

Motion control integrated into the RX3i fosters high performance point-to-point applica-
tions. GE Fanuc Motion Control modules can be flexibly applied to a variety of digital, 
analog, and stepper motion applications.

Motion Modules

HE693STP300 HE693STP301 HE693STP310 HE693STP311

Product Name Motion Control Motion Control Motion Control Motion Control
Stepper Index Stepper Index Stepper Index Stepper Index

Module Module Module Module

Drive Stepper Stepper Stepper Stepper

Drive Interface N/A N/A N/A N/A

Axes 3 3 3 3

Encoder Support No No Yes Yes

Switch Signal Level (DC) 5 V 12-24 V 5 V 12-24 V

Maximum Step/Direction Output (5V) 300 mA 300 mA 300 mA 300 mA

Power Supply Minimum Load (5V) 400 mA 650 mA 400 mA 650 mA

Power Supply Maximum Load (5V) 500 mA 750 mA 500 mA 750 mA

Internal Power Used 500 mA @ 5 VDC 750 mA @ 5 VDC 500 mA @ 5 VDC 750 mA @ 5 VDC
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PACSystems RX3i

The RX3i supports various expansion options for local and remote I/O to optimize configurations. The
RX3i can be expanded up to 8 expansion bases using the local remote expansion module. The Ethernet
distributed I/O interface, ENIU (Ethernet Network Interface Unit), is a high performance Ethernet net-
work interface module. The ENIU enables users to connect Series 90-30 I/O remotely over Ethernet to a
master controller. The ENIU provides the power of Single Point of Connect. You can connect anywhere
on the I/O network and monitor, configure, and troubleshoot any ENIU. The master controller is also
accessible over the same network to program, troubleshoot and configure. 

The ENIU features a built-in Ethernet switch with two 10/100Mbit ports (RJ-45) allowing the user to
daisy chain to the next ENIU. The ENIU automatically senses the cable type, eliminating the need for
a crossover cable. The ENIU supports one IP address. Redundancy is provided as a standard feature
with the ENIU. 

Expansion Modules for Local and Remote I/O

IC695LRE001 IC693NIU004

Product Name PACSystems RX3i Expansion Module PACSystems RX3i Ethernet 
Remote I/O Expansion (Slave)

Module Type Ethernet Communications

Drive Interface Slave

Network Data Rate 10/100Mbit ports (RJ-45) 

Network Distance Media Dependent

Bus Diagnostics Supported

Nodes/Drops One and supports up to 2048 
discrete inputs, 2048 discrete outputs, 

1264 analog inputs and 
512 analog outputs per drop.

Internal Power Used 132 mA @ 5 VDC
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PACSystems RX3i

Accessories

IC694TBB032 High Density 32 Point Terminal Block Box Style

IC694TBS032 High Density 32 Point Terminal Block Spring Style

IC694ACC310 Filler Module, Blank Slot

IC698ACC701 Lithium Battery pack

IC693ACC302 External High capacity battery pack.

Cables

IC693CBL300 Cable, I/O Expansion, 1 Meter

IC693CBL301 Cable, I/O Expansion, 2 Meters

IC693CBL302 Cable, I/O Expansion, 15 Meters

IC693CBL312 Cable, I/O Expansion, 0.15 Meters, Shielded

IC693CBL313 Cable, I/O Expansion, 8 Meters

IC693CBL314 Cable, I/O Expansion, 15 Meters, Shielded
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POWER SUPPLY 
1. 24VDC POWER SUPPLY TECHNICAL DETAILS 
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Features
• Ultra-low noise output
• Independent battery charging output
• DC output OK & battery OK alarms & LEDs
• Battery-LVD and alarm
• Over-temperature protection
• Battery fuse fail LED

Specifications
INPUT
Voltage: 190 to 264 vac, or 190 to 400VDC

Line regulation: 0.2%typical

Current: 1.4A maximum

Inrush current: 10A maximum

Frequency: 45 to 65 Hz

OUTPUT

Voltage See table

Current See table

Load regulation 0.5%typical

Current limit type - load cct Constant current

Current limit type - batt. cct Constant current

Short circuit protection Indefi nite, auto-resetting

Over-voltage protection 17.5 to 20V latching (13.8Vdc output)
31.5 to 39V latching (27.6Vdc output)

Ripple & noise
100 MHz bandwidth

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output)

ENVIRONMENTAL

Operating temperature 0 to 70oC ambient with derating, 5...90%
relative humidity 
(non-condensing)

Over-temperature protection Automatic & auto-resetting

Cooling requirement Natural convection

Efficiency 80% minimum

STANDARDS & APPROVALS

Safety Complies with AS/NZS 60950, class 1,
NSW Office of Fair Trading Approval N20602

EMC Emissions comply with AS/NZS CISPR11,
Group 1, Class B. Complies with ACA EMC
Scheme, Safety & EMC Regulatory Compliance
Marked  

Isolation i/p-o/p
i/p-ground
o/p-ground

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute

ALARMS & BATTERY FUNCTIONS

Converter ON/OK alarm Indicated by voltage-free  changeover relay
contacts &

green LED ON=PSU OK

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4
to 25.2V for 24V battery, adjustable Indicated
by voltage-free changeover relay contacts &
green LED: ON=BATT OK

Low voltage disconnect 9.6 to  12V for 12V battery, adjustable
19.2 to 24V2 for 4V battery, adjustable

Charger over-load protection Auto-resetting electronic circuit breaker

Reverse polarity protection Internal battery fuse

Battery to load voltage drop 0.2 to. 0.25V typical

MECHANICAL

Case size 264 L x 172 W x 67 H mm

Case size with heatsink 264 L x 186 W x 67 H mm

Rack size 232 D x 19” W x 2RU H

Weight 1.9 kg

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg

PB251 Series
2 2 0 - 3 3 0  W A T T S  D C  U P S

Selection Table

MODEL
NUMBER

OUTPUT OUTPUT
VDC ILOAD IBATT POWER

PB251-12CM 13.8V 16A 2A 220W

PB251-12CM-H 13.8V 20A 2A 275W

PB251-24CM 27.6V 11A 2A 300W

PB251-24CM-H 27.6V 12A 2A 330W

PB251-12RML 13.8V 20A 4A 275W

PB251-12B 13.8V 20A 4A 275W

PB251-24RML 27.6V 12A 2A 330W

Note: Non standard battery
charging current available on
request. ie PB251-12CM-H-10 for
10A.
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Technical Illustrations

PB251 Series
2 7 5 - 3 3 0  W A T T S  D C  U P S
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SP194 FAIRFIELD WWTP INLET SPS

PUSHBUTTON & INDICATORS 
1. PUSHBUTTON & INDICATORS TECHNICAL 

DETAILS
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Flexibility

D7P

D7M

Plastic Operator

Metal Operator

Plastic Latch

Metal Latch

Integrated LED 
Module

Contact Block

Superior Design

Selector Switch Safety Diaphragm Seal K-Seal Panel Gaskets

Rotating collar for easy 
assembly and removal

Snap down 
color coded 
contact blocks

Tool-less, snap-in design for 
fast assembly

Fast Mounting

Anti-rotation tab provides accurate 
alignment and eliminates operator 
and legend plate rotation. The tab 
is easily removed for use in panels 
without notches.

Easy one-person mounting and removal 
provide both time and cost savings.

Complete Accessories
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PUSH buttons

SELECTOR
switches

OTHERswitches

PILOT lights

MONOLITHIC

COMPONENTS

MULTIfunction
push buttons

RESET
operators

e m e r g e n c y
STOP

PUSH-PULL
operators

Reset Operators
Mechanical and/or Electrical Reset

Plastic Metal
 D7P-R1 D7M-R1
 D7P-R2 D7M-R2
 D7P-R6 D7M-R6

Pilot Lights
Plastic Metal

 D7P-P0 D7M-P0
 D7P-P3 D7M-P3

D7P-P4 D7M-P4
D7P-P5 D7M-P5
D7P-P6 D7M-P6

 D7P-P7 D7M-P7
ø D7P-P9 D7M-P9
ø Pilot light without lens or diffuser

Emergency Stops
Illuminated
Twist-to-release, 40mm Mushroom

Plastic Metal
D7P-LMT44 D7M-LMT44

Complete Unit
 1NC: D7P-LMT44PX01 D7M-LMT44PX01
 1 Guardian: D7P-LMT44PX01S D7M-LMT44PX01S

Keyed
Twist-to-release, 40mm Mushroom

Plastic Metal
D7P-MK44 D7M-MK44

Complete Unit
 1NC: D7P-MK44PX01 D7M-MK44PX01
 1 Guardian: D7P-MK44PX01S D7M-MK44PX01S

Non-Illuminated
Twist-to-release, 30mm Mushroom

Plastic Metal
D7P-MT34 D7M-MT34

Complete Unit
 1NC: D7P-MT34PX01 D7M-MT34PX01
 1 Guardian: D7P-MT34PX01S D7M-MT34PX01S

Twist-to-release, 40mm Mushroom
Plastic Metal
D7P-MT44 D7M-MT44

Complete Unit
 1NC: D7P-MT44PX01 D7M-MT44PX01
 1 Guardian: D7P-MT44PX01S D7M-MT44PX01S

Twist-to-release, 60mm Mushroom
Plastic Metal
D7P-MT64 D7M-MT64

Complete Unit
 1NC: D7P-MT64PX01 D7M-MT64PX01
 1 Guardian: D7P-MT64PX01S D7M-MT64PX01S

Push Buttons

Non-Illuminated
Momentary, Extended Momentary, Flush* Maintained, Flush
Plastic Metal Plastic Metal Plastic Metal
D7P-E0 D7M-E0 D7P-F0 D7M-F0 D7P-FA0 D7M-FA0
D7P-E1 D7M-E1 D7P-F1 D7M-F1 D7P-FA1 D7M-FA1
D7P-E2 D7M-E2 D7P-F2 D7M-F2 D7P-FA2 D7M-FA2
D7P-E3 D7M-E3 D7P-F3 D7M-F3 D7P-FA3 D7M-FA3
D7P-E4 D7M-E4 D7P-F4 D7M-F4 D7P-FA4 D7M-FA4
D7P-E5 D7M-E5 D7P-F5 D7M-F5 D7P-FA5 D7M-FA5
D7P-E6 D7M-E6 D7P-F6 D7M-F6 D7P-FA6 D7M-FA6

ø D7P-E9 D7M-E9 D7P-F9 D7M-F9 D7P-FA9 D7M-FA9
ø Push Button without Cap * Guarded available on Momentary Flush only

Illuminated 
40mm Mushroom, Momentary

Plastic Metal
D7P-LMM3 D7M-LMM3
D7P-LMM4 D7M-LMM4
D7P-LMM5 D7M-LMM5
D7P-LMM6 D7M-LMM6
D7P-LMM7 D7M-LMM7

Non-Illuminated 
40mm Mushroom, Momentary

Plastic Metal
D7P-MM42 D7M-MM42
D7P-MM43 D7M-MM43
D7P-MM44 D7M-MM44
D7P-MM45 D7M-MM45
D7P-MM46 D7M-MM46Also available in 

60mm Mushroom

Illuminated
Momentary, Extended Momentary, Flush* Maintained, Flush
Plastic Metal Plastic Metal Plastic Metal
D7P-LE0 D7M-LE0 D7P-LF0 D7M-LF0 D7P-LFA0 D7M-LFA0
D7P-LE3 D7M-LE3 D7P-LF3 D7M-LF3 D7P-LFA3 D7M-LFA3
D7P-LE4 D7M-LE4 D7P-LF4 D7M-LF4 D7P-LFA4 D7M-LFA4
D7P-LE5 D7M-LE5 D7P-LF5 D7M-LF5 D7P-LFA5 D7M-LFA5
D7P-LE6 D7M-LE6 D7P-LF6 D7M-LF6 D7P-LFA6 D7M-LFA6
D7P-LE7 D7M-LE7 D7P-LF7 D7M-LF7 D7P-LFA7 D7M-LFA7

ø D7P-LE9 D7M-LE9 D7P-LE9 D7M-LE9 D7P-LEA9 D7M-LEA9
ø Push Button without Cap * Guarded available on Momentary Flush only*

Push-Pull Operators
2 Position Illuminated
 Push-Pull, 40mm Mushroom
 Plastic Metal

 D7P-LMP43 D7M-LMP43
 D7P-LMP44 D7M-LMP44
 D7P-LMP45 D7M-LMP45 

Complete Unit
 1NC: D7P-LMP44PX01 D7M-LMP44PX01
 1 Guardian: D7P-LMP44PX01S D7M-LMP44PX01S

 Push-Pull, 30mm Mushroom
 Plastic Metal

 D7P-LMP33 D7M-LMP33
 D7P-LMP34 D7M-LMP34
 D7P-LMP35 D7M-LMP35

 Push-Pull, 60mm Mushroom
 Plastic Metal

 D7P-LMP63 D7M-LMP63
 D7P-LMP64 D7M-LMP64
 D7P-LMP65 D7M-LMP65

3 Position Illuminated

Push-Pull, 40mm Mushroom
 Momentary Maintained

 D7M-LMM40-E3 D7M-LMP40-E3
 D7M-LMM43-E3 D7M-LMP43-E3
 D7M-LMM44-E3 D7M-LMP44-E3

3 Position Non-Illuminated

 Push-Pull, 40mm Mushroom
 Momentary Maintained

 D7M-MM43-E3 D7M-MP43-E3
 D7M-MM44-E3 D7M-MP44-E3

2 Position Non-Illuminated
 Push-Pull, 40mm Mushroom
 Plastic Metal

 D7P-MP44 D7M-MP44

Complete Unit
 1NC: D7P-MP44PX01 D7M-MP44PX01
 1 Guardian: D7P-MP44PX01S D7M-MP44PX01S
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   Selector Switches Illuminated

2 Position, Maintained
 Plastic Metal

 D7P-LSM20 D7M-LSM20
 D7P-LSM23 D7M-LSM23

D7P-LSM24 D7M-LSM24
D7P-LSM25 D7M-LSM25
D7P-LSM26 D7M-LSM26

 D7P-LSM27 D7M-LSM27

3 Position, Maintained
 Plastic Metal

 D7P-LSM30 D7M-LSM30
 D7P-LSM33 D7M-LSM33

D7P-LSM34 D7M-LSM34
D7P-LSM35 D7M-LSM35
D7P-LSM36 D7M-LSM36

 D7P-LSM37 D7M-LSM37

Non-Illuminated 

2 Position, Maintained
 Plastic Metal

3 Position, Maintained
 Plastic Metal

   Multi-function Non-Illuminated

2 Function
Plastic Metal
D7P-U2X D7M-U2X

3 Functions
Plastic Metal
D7P-U3X D7M-U3X

Illuminated

2 Function
Plastic Metal
D7P-LU2X D7M-LU2X

   Other Switches
Toggle Switch
Metal

2 Position
D7M-JR2 Momentary
D7M-JM2 Maintained

4 Position
D7M-JR4 Momentary
D7M-JM4 Maintained

Potentiometer
Single Turn, Assembled

Plastic Resistive Element
D7P-POT None (Operator Only)
D7P-POT1 150  
D7P-POT2 500 
D7P-POT3 1000 
D7P-POT4 2500 
D7P-POT5 5000 
D7P-POT6 10000 

Key Selector Switches

2 Position, Maintained
Plastic Metal 
D7P-KM21 D7M-KM21
D7P-KM22 D7M-KM22
D7P-KM23 D7M-KM23

3 Position, Maintained
Plastic Metal 
D7P-KM31 D7M-KM31
D7P-KM33 D7M-KM33
D7P-KM34 D7M-KM34
D7P-KM35 D7M-KM35

Selector/Jog Operators

2 Position
 Plastic Metal

 D7P-SJ23 D7M-SJ23

3 Position
 Plastic Metal

 D7P-SJ33 D7M-SJ33

   Monolithic
Indicator Light
Plastic

 LED Incandescent
 D7D-P0N♣ D7D-P0D♣
 D7D-P3N♣ D7D-P3D♣

D7D-P4N♣ D7D-P4D♣
D7D-P5N♣ D7D-P5D♣
D7D-P6N♣ D7D-P6D♣

 D7D-P7N♣ D7D-P7D♣
♣ Select lamp voltage and terminal type

Push Button
Non-Illuminated, Plastic, Momentary

 Flush Cap Extended Cap
 D7D-F1♣ D7D-E1♣

♣ D7D-E2♣
 D7D-F3♣ D7D-E3♣
 D7D-F4♣ D7D-E4♣
 D7D-F5♣ D7D-E5♣
 D7D-F6♣ D7D-E6♣

♣ Select cap text and contact confi guration

E-STOP Push Button
Push-Pull and Twist-to-release,
40mm Mushroom, Plastic

D7D-MT44X01 1NC
D7D-MT44X11 1NO 1NC
D7D-MT44X02 2NC

Selector Switch
Non-Illuminated, Plastic

2 Position, Maintained

3 Position, Maintained

Components
Contact Blocks 
(latch not included)

D7-X10 1NO
D7-X01 1NC
D7-X01B 1NC Early Break
D7-X10E 1NO Early Make
D7-X01L 1NC Late Break
D7-X10V(1mA) 1NO Low Voltage
D7-X01V(1mA) 1NC Low Voltage
D7-X01S Guardian Block
D7-Q10 1NO Screwless
D7-Q01 1NC Screwless

Integrated LED Module
(latch not included)

Screw Type
D7-N3✱ 24V AC/DC
D7-N5✱ 120V AC
D7-N7✱ 240V AC

Spring-Clamp
D7-Q3✱ 24V AC/DC
D7-Q5✱ 120V AC
D7-Q7✱ 240V AC
✱ Add LED Color, R=red, G=green, Y=yellow, B=blue, W=white

Plastic Latch
D7-ALP

Metal Latch
D7-ALM

Incandescent Power Module
(bulb not included)

D7-DOC 6-240V AC/DC

Also available with 
spring return

Also available with 
spring return

Also available with 
spring return
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H79Discount Schedule B-1

H

D7

Pilot Devices

Specifications 

Pilot Devices
Series D7D Monolithic

Environmental
Temperature range
(operating)  ➊ -25...+60˚C (-13...140˚F)

Temperature range
(short term storage) -40...+85˚C (-40...185˚F)

Humidity
50...95% RH from
25...60˚C (77...140˚F)

Electrical Ratings
Standard contact block ratings B300, R300; AC 15, DC 13; 300 VAC; EN/IEC 60947-5-1 and UL 508, 17V, 5 mA min.

LED Module Ratings

Nominal Voltage Range Nominal Current Draw Frequency
24V AC 20...26V AC 32 mA 50/60 Hz
24V DC 18...30V DC 24 mA DC
120V AC 102...132V AC 22 mA 50/60 Hz
240V AC 204...264V AC 22 mA 50/60 Hz

Thermal current 5 A max. enclosed (40˚C ambient) to UL508, EN/IEC 60947-5-1
Insulation voltage (Ui) 300V
Wire capacity (screw terminal) #18...14 AWG (0.75...2.5 mm2), Max. (2) #14 AWG, uses same size wire only
Recommendations for Ring Lug termination option  ➋ 6.35 mm (0.250 in.) Max. outer diameter with 3.8 mm (0.148 in.) hole diameter
Recommened tightening torque on screw terminals
Dielectric strength (minimum) 2500V for one minute
External short circuit protection 5 A type gL/gG cartridge fuse to EN 60269-2-1 or gN (Class J to UL 248-8 or Class CC to UL 248-4)
Electrical shock protection Finger-safe conforming to IP2X

Illumination
LED Dominant Wavelength Green Red Yellow Blue White

525 nm 629 nm 590 nm 470 nm
LED Luminous Wavelength Green Red Yellow Blue White

890 mcd 890 mcd 690 mcd 193 mcd 412 mcd
Incandescent maximum wattage           2.6 W

Materials
Springs Stainless steel and zinc coated music wire
Electrical contacts Brass with silver-nickel contacts
Terminals Brass and phosphor bronze
Panel gasket nitrile and polyester-based TPE
Seal Nitrile
Button cap/mushroom head Polyester/polycarbonate blend
Lens (pilot light) Acrylic
Knob (selector switch) Glass-filled polyamide
Bezel/bushing, housing Glass filled polyester
Legend frames Glass filled polyamide
Mounting ring Glass filled polyamide
Terminal screws Zinc-plated steel with chromate
Lamp Socket Brass and Phosphor bronze

Product Certifications
Certifications Ul, CSA, CCC, CE
Conformity to standards - CE marked UL 508, EN 60947-1, EN 60947-5-1, EN 60947-5-5
Terminal Identification EN/IEC 60947-1

Mechanical Ratings

Vibration (assembled to panel) Tested at 10...2000 Hz, 1.52 mm displacement (peak-to-peak)
max./10 G max. for 3 hr duration, no damage

Shock Tested at 1/2 cycle sine wave for 11 ms; no damage at 100 G
Degree of protection IP 66 (Type 3/3R/4/4X/12/13)

mechanical durability per 
EN 60947-5-1 (Annex C)

2,000,000 Cycles Momentary Push Button

300,000 Cycles Selector Switch and E-Stop

Operating forces Flush/Extended = 9 N, E-stop = 36 N
Operating torque (typical  
application with one contact block)

Contact operation
N.O. Slow double make and break
N.C. Slow double make and break - positive opening

Push button travel to change 
electrical state

N.O. 2.5 mm (0.1 in.)
N.C. 1.5 mm (0.060 in.)

 Positive Opening per EN60947-5-1 (applies to all NC contact block styles)

➊ Operating temperatures below 0ºC (32ºF) are based on the absence of freezing moisture and liquids. 
➋ 3M MV018-R/S #(22…18 AWG) or 3M MVU14-6R/S (#16…14 AWG)
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Discount Schedule B-1H84
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2-Position Push-Pull/Twist-to-Release Mushroom Devices (D7D-MT) Pilot Light Devices (D7D-P)

Momentary Pushbutton Device - Flush (D7D-F) Momentary Pushbutton Device - Extended (D7D-E)

2 & 3 Position Selector Switch Devices (D7D-S)

Monolithic Pilot Devices
Series D7D Monolithic

Approximate Dimensions – millimeters 
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SP194 FAIRFIELD WWTP INLET SPS

SELECTOR SWITCH 
1. SELECTOR SWITCH TECHNICAL DETAILS 
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Catalog 100
CL Switches 10 A-20 A
C, CA, CAD Switches 10 A-315 A
L Switches 350 A-2400 A

f KRAUS & NAIMER
BLUE  LINE  SWITCHGEAR

SINCE 1907www.krausnaimer.com
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KRAUS & NAIMER
The development of the Blue Line rotary switch, contactor and

motor starter product ranges is based on more than seventy-five

years experience by Kraus & Naimer in the design and manufac-

ture of electrical switchgear. Kraus & Naimer pioneered the

introduction of the cam operated rotary switch and continues to 

be recognized as the world leader in that product field.

BLUE LINE

Blue Line products are protected by numerous patents through-

out the industrial world. They are built to national and interna-

tional standards and designed to withstand adverse tempera-

tures and climates.

Blue Line products are accepted and universally recognized for

their quality and workmanship. They are supported by a world-

wide sales and service organization.

The Kraus & Naimer Registered Trademark

f
WORLDWIDE SYMBOL

FOR QUALITY SWITCHGEAR
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Disconnectors and Main Switches acc. to IEC 60947-3 see Catalog 500
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2

Construction Data

The load switches of the C, CA, CAD and CL-series offer a solution for
most cam switch applications. Different contact designs, contact materials
and terminals allow for their use as control switches, instrumentation
switches and motor control switches, as well as in electronic circuitry
and in aggressive environments according to IEC 60947-3 and
VDE 0660 part 107.

The stage is the basis for all switches and can be supplied with a maxi-
mum of 2 contacts. The terminals are accessible from the side. CA and
CAD switches are supplied with open terminals to facilitate wiring and
are protected against accidental finger contact according to EN 50274,
VDE 0660 part 514 and BGV A2. Captive plus-minus terminal screws
and integrated screwdriver guides also reduce wiring.

The switches of the new CL-series are supplied with IDC terminals
(Insulation Displacement Connection) instead of the conventional screw
type terminals. The stripping or preparation of the insulation is no longer
required. Eliminate errors due to i.e., stripped end of the conductor too
long or too short, incorrect sleeves used, sleeves crimped incorrectly or
wrong crimping tool is used, terminal screws not tightened properly etc.
The CL switches reduce installation time by 60 %-70 % compared to the
screw type terminals. This translates to significant cost savings. For
connecting 2 conductors to a terminal an additional screw terminal with
plus-minus screw is available.

If a positive manual operation or a higher DC rating is required, many of
these switches can be fitted with a snap action latching mechanism -
suffix „S“ - to the switch type.

The cam-operated switches L350-L2000 are continuous current rated
for off-load switching. They may be used to switch resistive or low
inductive loads.

Special Contact Systems

CA4/CA4-1 CAD11/CAD12

High contact reliability by multiple
cross-point contacts, electronic com-
patible, CA4 with 1 μ and CA4-1 with
35 μ gold plating.

H-bridge with „cross-wire“ contact
system, high contact reliability also at
lower voltages. CAD11 with gold-plated
contacts, CAD12 with silver contact.

Above illustrates the standard terminal
positions.

L Switches

C Switches

CA and CAD Switches

CL Switches

Type

CA4, CA4-1
CL4
CA10-CA25
CA10S-CA25S
CAD11, CAD12
CL10
CA10B-CA25B
C26, C32, C42 
C26S, C32S, C42S
C43, C80, C125
C315
L350/51, L630/31,
L1000/01, L1250/51
L400, L600, L800,
L1200, L1600, L2000

S00
S00
S0
S0
S0
S0
S1
S1
S1
S2
S3
S2

S3

9
8
12

on request
12
10
12
12

on request
12
12
12

12

30°, 45°, 60°, 90°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

60°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

20°, 30°, 45°, 60°, 90°
60°

20°, 30°, 45°, 60°, 90°
20°, 30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

Size Possible Switching
Angles

Max. No. of
Stages
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3

Nominal Ratings

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems
on request. 2Ambient temperature 35 °C max. 3Additional switch functions on request.

S00

S0

S1

S2

S3

Insulation
Voltage1

Ui
V

440
440
440

690
690
690
690
600
600
690

690
690
690
690
690
690
690

690
690
690
690
690
690
690
690
690
690
690

690
1000
690
690
690
690
690
690

Thermal
Current
Iu/Ith
A

10
10
10

20
20
25
32
6
6
20

20
20
25
32
32
50
63

63
115
150
350
350
6302

6302

10002

10002

12502

12502

315
315
500
8002

11002

14502

19002

24002

Motor Rating
3 x 380 V-440 V
AC-23 AC-3
kW kW

3 2,2
3 2,2
3 2,2

7,5 5,5
7,5 5,5
11 7,5
15 11
- -
- -
7,5 5,5

7,5 5,5
7,5 5,5
11 7,5
15 11
15 11
22 15
30 18,5

30 18,5
45 30
75 37
90 37
90 37
90 37
90 37
90 37
90 37
90 37
90 37

132 55
132 55
132 55
132 55
132 55
132 55
132 55
132 55

   88
3.46˝sq

   64
2.52˝sq

   48
1.89˝sq

   130
5.12˝sq

Switch Size Type

CA4
CA4-1
CL4

CA10
CA11
CA20
CA25
CAD11
CAD12
CL10

CA10B
CA11B
CA20B
CA25B
C26
C32
C42

C43
C80
C125
L350
L351
L630
L631
L1000
L1001
L1250
L1251

C315
C3163

L400
L600
L800
L1200
L1600
L2000

According to IEC 60947-3/VDE 0660 part 107

For further technical details, refer to pages 40-43.
To furnish with gold contacts and quick connects see page 4.

   30
1.18˝sq
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4
1Technical data on request.

How to order
Disconnectors and Main Switches according to IEC 60947-3 see Catalog 500

Three types of data (shown below) are required for ordering Blue Line cam-operated switches. Code numbers for ordering are
shown in this catalog.

1. Type of Switch

The type of switch required may be
easily selected by referring to the table
on page 3 which shows the thermal
current, power rating and dimensions
of each switch. For further technical
details, refer to pages 40-43. Variations
of contacts and terminals are shown
below.

2. Switch Function

The code numbers for standard switches
shown on pages 6-28 indicate the switch
function, escutcheon plate, handle and
any optional extras.

Additional coding to modify type and
color of handle and escutcheon plate is
explained below.

3. Type of Mounting

Types of mounting are shown on pages
29-35. Catalog 101 describes enclosures
and optional extras.

Specify the mounting code to indicate
required mounting.

CA10 A202-600 VE

Modification of Switches

The part number for switch function and options may be modified in cases where items are required other than standard. The
modification may involve the escutcheon plate inscription, color combination of escutcheon plate and handle, type of escutcheon
plate and handle or the optional extra.

Switch Size

S0, S1, S2, S3

S0, S1, S2, S3

S00, S0, S1, S2, S3

S00, S0, S1, S2, S3

Dash
Number

-100

-500

-600

-700

Escutcheon
Plate Frame

electro-gray

electro-gray

black

black

Handle

electro-gray

electro-gray

black

black

Escutcheon
Plate Backing

brushed alu

black

brushed alu

black

Escutcheon
Plate Lettering

black

mat silver

black

mat silver

Type of Switch

Extending the switch type coding the following combinations will define:

Amendment Definition For switch types

-1 with gold contacts1 CA10, CA11, CA10B, CA11B
-4 with quick connects CA4
B S0 switches with latching mechanism size S1 CA10, CA11, CA20, CA25, CAD12
C S1 switches with latching mechanism size S2 C26, C32
L with lockout-relay w/o manual release for std. sw. CA10, C26, C32, C42
M with lockout-relay with manual release for std. sw. C26, C32, C42
X with power failure release CA10, CA11, CA20, CA25, CAD12, C26,

C32, C42
Y with power failure release and trip-free release CA10, CA11, CA20
S with snap action CA10, CA11, CA20, CA25, C26, C32,

C42 with 60° switching
R with spring return latching mechanism CA10

Example: Coding for switch type CA10 with gold contacts is CA10-1.
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5

How to order

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function with electro-gray escutcheon plate
frame, square escutcheon plate without lettering, brushed aluminum plate backing and electro-gray handle reads as follows:  
CA10 A202-103 E.

Handles, Escutcheon Plates and Optional Extras

The handles for standard switches shown on pages 6-28 are suitable for mounting units with four hole mounting. Alternative
types of handles available are illustrated on pages 29-35.
When a handle, escutcheon plate or optional extra is required but not covered by the dash number, the code number for the
selected component should be entered separately. A comprehensive range of available standard escutcheon plates is illustrated
on pages 36 and 37. Non-standard or special escutcheon plate engravings are available at extra cost.
The large number of optional extras and enclosures is covered in Catalog 101.

Switch Size

Blue Line switches are available in sizes S00, S0, S1, S2 and S3. These size codes indicate the dimensions of the mounting, the
escutcheon plate and the handle, as well as the size of optional devices and enclosures.
Page 3 lists these sizes and the various switch types they include.

Ordering of Special Switches and Escutcheon Plates

When ordering special switches and escutcheon
plates it is advisable to use our order form, as
illustrated. The customer’s requirements are
shown in blue as an example.

For technical reasons, it may not be possible to
follow the sequence of contacts requested by
the customer. The final contact development
which is sent with every switch will show the
customer’s original terminal markings.

Order forms are available on request.

0330
300

270

240
210 180 150

120

90

60
30

117 9531 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

ESCUTCHEON PLATE

POSITIONS

:

H
A

N
D

LE

::

M
O

U
N

T
IN

G

O
P

T
IO

N
A

L�
E

X
T

R
A

S
: :

F
IR

M

D
A

T
E

::
S

IG
N

E
D

:

S
W

IT
C

H
-�

T
Y

P
E

E
S

C
U

T
C

H
E

O
N

�
P

LA
T

E

Modification of Switches

Color combinations of escutcheon plate and handle

The standard switch consists of a transparent escutcheon plate with brushed aluminum backing and black inscription. The
escutcheon plate frame is black as well as the handle. Page 4 shows further color combinations of escutcheon plate and handle
which are available. The appropriate dash number must be substituted in the switch function coding to specify other color
combinations as required.

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function, electro-gray handle and electro-gray
escutcheon plate frame with brushed aluminum backing and black inscription which reads 0-1 is as follows: CA10 A202-100 E.

The following is a list of special programs for escutcheon plate and handle combinations. They may be obtained by specifying
any one of the following two (2) digit dash numbers as a part of the overall dash number. It is still necessary to prefix these two
digit numbers with the first digit which represents the color combination desired.

Special programs for escutcheon plate and handle combinations

C
A

20

1 2 3 4 5 7 9

x

G
001

V
E

M
004 /02 1A

0 60

MOTOR 1

O

H

A

O

H

A

R K S

x

x

x x

x

x x

x

x x

-000 = without escutcheon plate, without handle
- .01 = without escutcheon plate
- .02 = without handle
- .03 = with square escutcheon plate without lettering
- .04 = with rectangular escutcheon plate without lettering
- .05 = with square escutcheon plate without lettering and

without handle
- .06 = with rectangular escutcheon plate without lettering

and without handle
- .07 = standard escutcheon plate, without lettering

on rectangular section
- .08 = with F-handle

- .09 = with P-handle
- .10 = escutcheon plate with frame and fixation ring only

(if using switches with single hole mounting: - .16)
- .11 = without escutcheon plate, but with handle

bearing plate
- .12 = with yellow escutcheon plate backing and

red handle
- .14 = with B-handle
- .16 = escutcheon plate with frame and fixation ring only,

if using switches with single hole mounting
- .17 = standard escutcheon plate and rectangular add-on

escutcheon plate, if using switches with single hole
mounting FT2
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6

Switch Function and Configuration C, CA, CAD, CL Switches

ON/OFF Switches with 60° Switching

1for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A200-600
A201-600
A202-600
A202-626
A202-627 

A203-600
A653-600
A341-600
A342-600
A343-600
A344-600
A654-600
A345-600 
A346-600
A347-600
A348-600

A200-620
A201-620
A202-620
A203-620
A653-620
A341-620
A342-620
A343-620
A344-620
A654-620
A345-620 
A346-620
A347-620
A348-620

A200-621
A201-621
A202-621
A203-621
A653-621
A341-621
A342-621

A200-622
A201-622
A202-622
A203-622
A653-622
A341-622
A342-622

A200-623
A201-623
A202-623
A203-623
A653-623
A341-623
A342-623

A200-624
A201-624
A202-624
A203-624
A653-624
A341-624
A342-624

A200-625
A201-625
A202-625
A203-625
A653-625
A341-625
A342-625

1 pole
2 pole
3 pole
3 pole with red handle
3 pole with V850

padlock attachment

4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°1

9 pole
10 pole
11 pole
12 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°1

9 pole 
10 pole
11 pole
12 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1
1
2
2
2

2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

f 0
1

f

ON
OFF

f

ON
OFF

f

TILL
FRÅN

f

TILL
FRÅN

HUVUDBRYTARE

f

TILL
FRÅN

HUVUDBRYTARE

f 0
1

4 pole 1 pole preclose 6°

2

1

4

3

6

5

8

7

8 pole 2 pole preclose 6°

2

1

4

3

6

5

8

7

10

9 11

12

13

14

15

16

1-12 pole

2

1

4

3

6

5

8

7

10

9 11

12

13

14

15

16

17

18

19

20

21 23

22 24
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A100-600
A101-600
A102-600
A103-600

A204-600
A205-600 
A206-600
A207-600

A204-620
A205-620 
A206-620
A207-620 

7

Switch Function and Configuration C, CA, CAD, CL Switches

ON/OFF Switches with 90° Switching

1not available for switch type CA25

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A290-600
A291-600
A292-600

A324-600
A293-600 
A327-600

A325-600
A326-600

A290-620
A291-620
A292-620

A324-620
A293-620 
A327-620

A325-620
A326-620

A208-600

A208-620

A386-600

1 pole contacts
2 pole preclose 30°
3 pole

4 pole
4 pole 1 pole preclose 60°
4 pole 3 pole preclose 30°

5 pole contacts
6 pole preclose 30°

1 pole contacts
2 pole preclose 30°
3 pole

4 pole
4 pole 1 pole preclose 60°
4 pole 3 pole preclose 30°

5 pole contacts
6 pole preclose 30°

3 pole 360° rotation

3 pole for foot operation

1
1
2

2
2
2

3
3

1
1
2

2
2
2

3
3

2

2

2

f 1

0

f

OFF

ON

f 0

1

0

1

f

ON

OFF

ON

OFF

ON/OFF Switches with 30° Switching

1 pole
2 pole
3 pole
4 pole

1 pole with spring return
2 pole with spring return
3 pole with spring return
4 pole with spring return

1 pole with spring return
2 pole with spring return
3 pole with spring return
4 pole with spring return

C26-
C42

f 0 1

f OFF ON

f 0 1

1
1
2
2

1
1
2
2

1
1
2
2

1, 2, 3, 4, 5 and 6 pole

4 pole 1 pole preclose 60°

4 pole 3 pole preclose 30°

1-4 pole

1-4 pole

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

A

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

A

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I1

I
I
I
I1

I
I
I
I

I
I
I
I

I
I
I

2

1

4

3

6

5

8

7

10

9 11

12

2

1

4

3

6

5

8

7

1

4

3

6

5

8

7

2

2

1

4

3

6

5

2

1

4

3

6

5

2

1

4

3

6

5

8

7

2

1

4

3

6

5

8

7
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8

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches without „OFF“ 60° Switching

1not available for switch type CA25    2not available for switch type CL4    3for use in a three phase four-wire system with switched neutral
4not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A120-600
A121-600
A122-600
A123-600

A295-600
A296-600
A297-600

A295-620
A296-620
A297-620  

A720-600
A721-600
A722-600
A723-600
A973-600

A795-600  

A220-600
A221-600
A222-600
A223-600
A673-600
A369-600 
A370-600 

A371-600
A372-600
A972-600
A373-600
A374-600
A375-600
A376-600 

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole

7 pole
8 pole
8 pole 2 pole preclose 6°3

9 pole
10 pole
11 pole
12 pole

Double-throw Switches without „OFF“ with electrically isolated contacts

Double-throw Switches without „OFF“ 30° Switching

1
2
3
4
4
5
6

7
8
8
9
10
11
12

I
I
I
I
I
I
I

I
I
I
I2

I
I
I
I
I
I
I

I
I
I
I
I
I4

I4

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

f
1 2

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

1 pole with spring return

1
2
3
4
4

1

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

I

f
1 2

f 1 2

1 pole
2 pole
3 pole
4 pole

1 pole with spring return
2 pole with spring return
3 pole with spring return

1 pole with spring return
2 pole with spring return
3 pole with spring return

1
2
3
4

1
2
3

1
2
3

I
I
I

I
I
I

I
I
I
I

I
I
I1

P
P
P1

I
I
I

P
P
P

I
I
I

P
P
P

f 1 2

f 1 2

f OFF ON

1-4 pole 4 pole 1 pole preclose 6°

6 and 7 pole

8 and 9 pole

10 and 11 pole

12 pole

1-4 pole

1 pole with spring return

1-4 pole

1-3 pole

31

2

75

6

119

10

1513

14

51

2

73

4

139

10

1511

12

2117

18

2319

20

2725

26

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3533

34

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3733

34

3935

36

4341

42

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3733

34

4541

42

4743

44

3935

36

31

2

75

6

119

10

1513

14

1

2 4

3 5

6 8

7 9

10 12

11 13

14 16

15

4 pole 1 pole
preclose 6°

1

2 4

3 5

6 8

7 9

10 12

11 13

14 16

15

1

2 4

3

31

2

75

6

119

10

1513

14

1

2

3 5

6

7 9

10

11

8 pole 2 pole preclose 6°

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

5 pole

51

2

73

4

139

10

1511

12

1917

18
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9

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches with Center „OFF“ 60° Switching

1switch type C315 with  K handle    2not available for switch type C315    3for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A710-600
A711-600
A712-600
A713-600
A963-600

A714-600
A715-600  

A218-600
A219-600
A299-600
A294-600

A218-620
A219-620 
A299-620
A294-620 

A210-600
A211-600
A212-600
A213-600
A913-600
A361-600
A362-600 
A363-600
A364-600
A664-600

A210-620
A211-620
A212-620
A213-620
A913-620
A361-620
A362-620 
A363-620
A364-620
A664-620

A210-621
A211-621
A212-621

A210-622
A211-622
A212-622

A210-623
A211-623
A212-623

A210-624
A211-624
A212-624
A213-624
A913-624

1
2
3
4
4
5
6
7
8
8

1
2
3
4
4
5
6
7
8
8

1
2
3

1
2
3

1
2
3

1
2
3
4
4

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
K
K
K

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
K
K
K

I
I
I

I
I
I

I
I
I

I
I
I
I
I

f 0
1 2

f OFF
1 2

f

HAND AUTO
0

f

HAND AUTO
0

f

MAN AUTO
OFF

f

AUTO HAND
OFF

Double-throw Switches with Center „OFF“ 90° Switching

1 pole
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole
2 pole
3 pole
4 pole 1 pole preclose 60°

f 0

1 2

f OFF

1 2

1
2
3
4

1
2
3
4

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I1

I1

I
I
I1

I1

Double-throw Switches with Center „OFF“ and electrically isolated contacts

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

1 pole with spring return
2 pole to center

f 0
1 2

f 01 2

1
2
3
4
4

1
2

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

I2

4 pole 1 pole preclose 6°

5 pole

6 and 7 pole

8 pole

1-4 pole

1-4 pole

1 and 2 pole

13

2

57

6

911

10

1315

14

1-4 pole

13

2

57

6

911

10

1315

14

15

2

37

4

913

10

1115

12

1719

18

15

2

37

4

913

10

1115

12

1721

18

1923

20

2527

26

15

2

37

4

913

10

1115

12

1721

18

1923

20

2529

26

2731

28

8 pole 2 pole preclose 6°

15

2

37

4

913

10

1115

12

1721

18

1923

20

2529

26

2731

28

31

2

75

6

119

10

1513

14

3

4

1

2

7

8

5

6

11

12

9

10

15

16

13

14

1

2

3

4

5

6

7

8

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°3

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°3

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

4 pole 1 pole
preclose 6°

3

4

1

2

7

8

5

6

11

12

9

10

15

16

13

14
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10

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches with Spring Return to Center

1not available for switch type CA25    2not available for switch type C315    3available only up to switch type C43    4available only for switch type C43

A214-600
A215-600
A216-600

A214-620 
A215-620 
A216-620

A320-600
A321-600
A322-600

A320-621
A321-621
A322-621

1 pole with spring return
2 pole to center
3 pole

1 pole
2 pole
3 pole

1 pole with spring return
2 pole from left to center
3 pole

1 pole
2 pole
3 pole

1
2
3

1
2
3

1
2
3

1
2
3

f 01 2

f OFF1 2

f 0
PROV DRIFT

f 01
2

General Application Switches

A310-600
A312-600
A314-600

A310-620
A312-620
A314-620  

A311-600
A313-600
A315-600

A311-620
A313-620
A315-620

A330-600
A331-600
A332-600

A330-620
A331-620
A332-620

A339-600

A339-620

1 pole 2 Gang
2 pole Switching sequence:
3 pole 0, A, A+B

1 pole
2 pole
3 pole

1 pole 3 Gang
2 pole Switching sequence:
3 pole 0, A, A+B, A+B+C

1 pole
2 pole
3 pole

1 pole 2 Gang
2 pole Series switching
3 pole Switching sequence:

0, A, B, A+B

1 pole
2 pole
3 pole

2 pole 2 Gang
Series-parallel
Switching

Switching sequence:
0, A+B series, A,
A+B parallel

1
2
3

1
2
3

2
3
5

2
3
5

1
2
3

1
2
3

2

2

f
1

0

2

f
1

OFF

2

f 32
1

0

f 32
1

OFF

f 32
1

0

f 32
1

OFF

f 32
1

0

f 32
1

OFF

1-3 pole

1-3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I1

P
P
P1

I
I
I1

I
I
I1

I
I
I

P
P
P

I
I
I

I
I
I

I2

I3

I4

P 2

P 3

P 4

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

1

2

3 5

6

7 9

10

11

3

2

1 7

6

5 11

10

9

L1
N

R
O

2

1 3

A B

1 5 9L1
L2
L3

2 6 10

R
S
T

A

3 7 11

B

1 9 13

A

5 7 17

B

3 15

C

11L1
L2
L3

2 8 14

R
S
T

L1
N

R
O

2 6

A B

1 3

5 7

L1
N

R
O

2

1 3

A B

1 5 9L1
L2
L3

2 6 10

R
S
T

A

3 7 11

B

L1
N

R
O

2 6

A B

1 3

5 7

L1
L2
L3

2 6 4

R
S
T
ON

1

A

5

B

3

C

L1
L2

R
S

2 6

L3

10

T A

1

5

B

3

9

C

7

11

L1
N

R
O

1

2 8

A B

7

6
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11

Switch Function and Configuration C, CA, CAD, CL Switches

Coding Switches/Binary Code

Function Escutch.
Plate

Type/Handle
CA4 CA10
CA4-1 CAD11 CA10B- C26-
CL4 CAD12 CA25B C315

CL10

Code Stages Connection Diagram

A540-600

A541-600

A542-600

A550-600

A551-600

A552-600

A543-600

A545-600

0 - 7
360° rotation

0 - 7 complement
360° rotation

0 - 7 + complement
360° rotation

0 - 9

0 - 9 complement

0 - 9 + complement

0 - 11
360° rotation

0 - 11 + complement
360° rotation

2

2

3

2

2

4

2

4

f 2
1

0

7
6

5

4

3

f 2
1

0

7
6

5

4

3

f 2
1

0

7
6

5

4

3

f 32
1

0

9 8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

0

1 X

1 2 3 4 5 6 7

X X X
X X X X

X X

2

3 4

5 6

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X
X XX X
X X XX
X XX X

7 8

9 10

11 12

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

7 8

8 9

X X X X X
X X XX X X

X XX X
XX

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X

9 10

11
13

15

X

12
14

16

X
XX

X
X

X

X

X
X X

X

X

X
X
X

X
X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X X
X X

X

10 11

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

9 10

11
13

15

X

12
14

16

X
XX

X
X

X

X

X
X X

X

X

X
X
X

X

X
X X

X
X

X

10 11
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12

Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches without „OFF“

1switch type C315 with  K handle    2not available for switch type CL4    3not available for switch type CA11B    4not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A230-600
A250-600
A270-600
A476-600 
A484-600 
A489-600

A231-600
A251-600
A271-600
A477-600 
A485-600 
A490-600

A232-600
A252-600
A272-600
A478-600

A233-600
A253-600
A273-600

A234-600
A254-600
A274-600

A235-600
A255-600
A275-600

A236-600

A237-600

A238-600

A239-600
A639-600

1 pole 3 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 4 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 5 Step
2 pole
3 pole
4 pole

1 pole 6 Step
2 pole
3 pole

1 pole 7 Step
2 pole
3 pole

1 pole 8 Step
2 pole
3 pole

1 pole 9 Step

1 pole 10 Step

1 pole 11 Step

1 pole 12 Step
1 pole 360° rotation

2
3
5
6
8
9

2
4
6
8
10
12

3
5
8
10

3
6
9

4
7
11

4
8
12

5

5

6

6
6

f
2

1

3

f
2

1 4

3

f
2

1

5

4

3

f
2

1

6 5

4

3

f 3
2

1

7
6

5

4

f 3
2

1

8
7

6

5

4

f 43
2

1

9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

1 pole

3 pole

4- and 5 pole

6 pole

2 pole

1-3 pole

4-6 pole

1-4 pole

1 and 2 pole

3 pole

1-3 pole

1-3 pole

I
I
I
I
I
I2

I
I
I
I

I
I
I

I
I
I2

I
I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I4

I
I
I
I

I
I
I

I
I
I4

I
I
I4

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I

I

I

I
I3

I
I
I
K
K
K

I
I
K
K
K
K

I
K
K
K

I
K
K

I
K
K

I
K
K

I

I

I

I1

I1

1
2

53

3
4

117

1
2

95 17

13
14

15

29

25
26

2717

21
18

2319

13
14

15

9
6

11 5

1
2

73

19

1
2

73

9
6

11

13
14

15 17

21
18

235

31

25
26

27 29

33
30

35

9
6

511

1
2

73

1
2

3

75

9
10

11

1513

17
18

19

2321

1
2

3

75

9
10

11

1513

17
18

19

2321

25
26

27

3129

33
34

35

3937

41
42

43

4745

1
2

7

3

95

13
12

19

15

1117

21
22

27

23

2925

33
32

39

35

3137

11

1
2

7

3

95

23

13
14

19

15

2117

35

25
26

31

27

3329

11

15
4

7

3

2319

1721

1
2

13

95

35

31

37
33

29

39

41

30
23

19

25
21

17

27

15

16

11

13

1
2

3

7

9
5

39

35

41
37

33

47
43

45

34
23

19

25
21

17

31
27

29

18
15

11

13

1
2

3

7

9
5

11

15
1713

1
2

3

9

7

5

15 11

19
1713

1
2

3

9

7

5

19 15 11

21
1713

1
2

3

9

7

5

23
19 15 11

21
1713

1
2

3

9

7

5
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13

Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches without „OFF“ with electrically isolated contacts

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A240-600
A260-600
A280-600
A480-600
A486-600
A491-600 

A240-620
A260-620
A280-620
A480-620
A486-620
A491-620

A241-600
A261-600
A281-600
A481-600
A487-600

A241-620
A261-620
A281-620
A481-620
A487-620

A241-621
A261-621

A730-600

A750-600

A731-600

A751-600

1 pole 3 Step

2 pole

1 pole 4 Step

2 pole

2

3

2

4

f
2

1

3

f
2

1 4

3

Multi-step Switches with „OFF“

1 pole 2 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 3 Step
2 pole
3 pole
4 pole
5 pole

1 pole
2 pole
3 pole
4 pole
5 pole

1 pole
2 pole

f
1

0

2

f
1

OFF

2

f 2
1

0

3

f 2
1

OFF

3

f

AUS

AUF
ZUAUTO

1
2
3
4
5
6

1
2
3
4
5
6

2
3
5
6
8

2
3
5
6
8

2
3

1 pole

2 pole

1 pole

2 pole

1-6 pole

1 and 2 pole

3 pole

4 pole

5 pole

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
K

I
I
I
I
I
K

I
I
I
K
K

I
I
I
K
K

I
I

3

1
42

5

6

5

1
62

7

8 4
3

3

1
42

5

6
9

10

11

12

7

8

1513

14

5

1
62

7

8 4
3

9
10 16 12

11

11

2

31

6

5

10

9 15

14

137

19

18

17 23

22

21

1 3

2

5
9 11

8

7

1 9

2

5
3 11

4

7
13 15

14

17

1 3

2

7
9 11

12

5
13 15

14

19
21 23

24

17

1 9

2

5
3 11

4

7
13 21

14

17
15 23

16

19
25 27

26

29
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14

Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches with „OFF“

1not available for switch type CL4

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A242-600
A262-600
A282-600
A482-600 

A242-620
A262-620
A282-620
A482-620 

A243-600
A263-600
A283-600 

A243-620
A263-620
A283-620

A244-600
A264-600
A284-600 

A244-620
A264-620
A284-620

A245-600
A265-600

A245-620
A265-620

A246-600

A246-620

A247-600

A247-620

A248-600

A248-620

A249-600
A649-600

A249-620
A649-620

1 pole 4 Step
2 pole
3 pole
4 pole

1 pole
2 pole
3 pole
4 pole

1 pole 5 Step
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole 6 Step
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole 7 Step
2 pole

1 pole
2 pole

1 pole 8 Step

1 pole

1 pole 9 Step

1 pole

1 pole 10 Step

1 pole

1 pole 11 Step
1 pole 360° rotation

1 pole
1 pole 360° rotation

2
4
6
8

2
4
6
8

3
5
8

3
5
8

3
6
9

3
6
9

4
7

4
7

4

4

5

5

5

5

6
6

6
6

f 32
1

0

4

f 32
1

OFF

4

f 32
1

0
5

4

f 32
1

OFF
5

4

f 32
1

0 6
5

4

f 32
1

OFF 6
5

4

f 32
1

0
7
6

5
4

f 32
1

OFF
7
6

5
4

f 32
1

0

8
7
6

5
4

f 32
1

OFF

8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

OFF

9 8
7
6

5
4

f 32
1

0

10 9 8
7
6

5
4

f 32
1

OFF

10 9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

f 32
1

OFF
11

10 9 8
7
6

5
4

1-4 pole

1-3 pole

1-3 pole

1 pole 2 pole

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I1

I
I
I1

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
K

I
I
I
K

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

9
151113

2

75 3
1

10

17
231921

18

25
312729

26

13 19
151117

2

35
7

9
1

12

21 27
232925

22

13 19
152117

2
11

35
7

9
1

14
23

25 31
273329

26
35

13 15
11

2

9

3

1

7

15

13
11

2

7

5

3

9
1

11

17

15
13

2

7

5

3

9
1

15 11

19

17
13

2

7

5

3

9
1

19
15 11

21

17
13

2

7

5

3

9
1

17
21 25 23

19

7

15

11

2

5

3

9
1

13

27

14
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15

Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches without „OFF“

Function Escutch.
Plate

Type/Handle
CA4
CA4-1 CA10- CAD.. CA10B-
CL4 CA25 CL10 CA25B

Code Stages Connection Diagram

A023-600

A023-620

A025-600

A025-620

3 phase 3 wire

3 phase 3 wire
3 phase to phase and
phase to neutral

2

2

3

3

f RS

TR

ST

f

L3-L1

L1-L2
L2-L3

f RS

TR SO

ROST

TO

f

L3-L1 L2-N

L1-L2
L1-NL2-L3

L3-N

Voltmeter Switches with „OFF“

A002-600

A004-600

A004-620

A004-621

A004-622

A004-623

A004-624

A011-600

2 pole
360° rotation

3 phase 3 wire

1

2

2

2

2

2

2

2

VOLTMETER

f

ON

OFF

ON

OFF

f

0

ST
TRRS

f

OFF

L2L3
L3L1L1L2

VOLTMETER

f

OFF

L2L3
L3L1L1L2

f

OFF

YB
BRRY

VOLTMETER

f

OFF

YB
BRRY

f

0

L2-L3
L3-L1L1-L2

VOLTMETER

f

OFF

2-3
3-11-2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S

2 4

L1
L2
L3

1 7 5

R
S
T V

1 3

L1
L2
L3

10 6 2

R
S
T VN O

12

2 4

L1
N

R
O V

3 1

1 7 5

2 4

L1
L2
L3

R
S
T V

1 5 3

2 6

L1
L2
L3

R
S
T

V
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16

Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches with „OFF“

Function Escutch.
Plate

Type/Handle
CA4
CA4-1 CA10- CAD.. CA10B-
CL4 CA25 CL10 CA25B

Code Stages Connection Diagram

A005-600

A005-620

A005-621

A005-622

A005-623

A007-600

A007-620

A007-621

A007-622

A007-623

A007-624

A008-600

A008-620

A008-621

A008-622

3 phase to neutral

3 phase to phase and
3 phase to neutral

2 separate 3 phase
with center „OFF“

2

2

2

2

2

3

3

3

3

3

3

4

4

4

4

f

0

SO
TORO

f

OFF

L2-N
L3-NL1-N

VOLTMETER

f

OFF

L2-N
L3-NL1-N

VOLTMETER

f

OFF

YN
BNRN

f

0

L2-N
L3-NL1-N

f

ST SO

RORS

TR TO

0

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

VOLTMETER

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

f

YB YN

RNRY

BR BN

OFF

VOLTMETER

f

YB YN

RNRY

BR BN

OFF

f

L2-L3 L2-N

0
L1-NL1-L2

L3-L1 L3-N

f

ST ST

RSRS

TR TR

0

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

VOLTMETER

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

f

L2-L3 L2-L3

0
L1-L2L1-L2

L3-L1 L3-L1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

2 8

L1
L2
L3

3 1 5

R
S
T VN O

7

1 3

L1
L2
L3

10 6 2

R
S
T V

N O

12

L1
L2
L3

3 15 7

R
S
T

2 10

L1
L2
L3

1 13 5

R
S
T V
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17

Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches with „OFF“

1available only up to switch type CA25B    2not available for switch types CL4 and CL10

A010-600

A010-620

A010-621

A010-622

3 phase and
1 phase to neutral

3

3

3

3

I

I

I

I

I

S

S

I

I1

S1

S1

I1

f 0

ST

RORS

TR

f

L2L3

OFF
L1-NL1L2

L3L1

VOLTMETER

f

L2L3

OFF
L1-NL1L2

L3L1

f

L2-L3

0
L1-NL1-L2

L3-L1

Ammeter Switches

A046-600

A046-620

A046-621

A017-600

A059-600

A017-620

A059-620

A048-600

A058-600

A048-620

A058-620

A048-621

A058-621

A048-622

A058-622

A048-623

A058-623

Single pole with one
current transformer

Single pole with 3 current
transformers without „OFF“

Single pole with 3 current
transformers with „OFF“
360° rotation

1

1

1

3

3

3

3

3

3

3

I2

I2

I2

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

S2

S2

S2

CL10

S2

CL10

I2

CL10

S2

CL10

I2

CA10
CL10

I2

CL10

S2

CL10

I

S

S

S

S

I

S

I

I

S

I

I

I

f 0

1

f

ON

OFF

AMMETER

f

ON

OFF

AMMETER

f 2

1 3

f 2

1 3

f 0

3

2

1

f OFF

3

2

1

f OFF

B

Y

R

AMMETER

f OFF

B

Y

R

AMMETER

f OFF

3

2

1

4 6

L1
L2
L3

3 5 7

R
S
T VN O

9

1 3

L1

1
2

R

A

4 6

L1

6

R

3

L2 S
L3 T

9 1

A 9 11

L1

1

R

10

L2 S
L3 T

6 2

A

3 9

L1

3

R

4

L2 S
L3 T

10 2

A 9 11

L1

1

R

10

L2 S
L3 T

6 2

A

for A017: for A059:

for A048: for A058:

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C43-
CL4 CA25 C32 C125

CL10

Code Stages Connection Diagram
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Switch Function and Configuration C, CA, CAD, CL Switches

Ammeter Switches

1not available for switch types CL4 and CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C43-
CL4 CA25 C42 C125

CL10

Code Stages Connection Diagram

A021-600

A021-620

A036-600

A056-600

A036-620

A056-620

A037-600

A037-620

A037-621

A019-600

A019-620

A038-600

A038-620

A038-621

A039-600

A039-620

Single pole with 2 current
transformers (3 readings)

Single pole with
4 current transformers

2 pole
2 current transformers

2 pole
3 current transformers

2 pole
4 current transformers

2

2

4

4

3

3

3

5

5

5

5

5

6

6

I

I

I1

CL4

I1

CL4

I

I

I

I

I

I1

I1

I1

I1

I1

S

S

I1

CL10

S1

CL10

I

S

S

S

S

I1

S1

I1

I1

S1

S

S

I

S

I

S

S

S

S

I

S

I

I

S

I

I

I

I

I

I

I

I

AMMETER

f OFF

3

2

1

f OFF

3

2

1

f 1

4

3

2

AMMETER

f 1

4

3

2

f 0

1 2

f OFF

1 2

AMMETER

f OFF

1 2

AMMETER

f 2

1 3

f 2

1 3

f 0

3

2

1

AMMETER

f OFF

3

2

1

AMMETER

f OFF

B

Y

R

f 1

4

3

2

AMMETER

f 1

4

3

2

L1

1

R

6

L2 S
L3 T

2

1 3A

L1

1

R

6

L2 S
L3 T

2

5 3A

L1 R
L2 S
L3 T

1
12 4

N O

10 2

1 5A

L1 R
L2 S
L3 T

1
14 10

N O

6 2

13 15A

1 8

L1 R

6

N O

92 3

A

17

3 6A1
L2 S

10

L3 T

714 13

20A2

8 9A3

L1 R

2 1

L2 S

3

L3 T

819 16

L1 R

1 6

2 9A

L2

15

L3

203 8

L1 R

13 18

2 9A

N

1 6

S
T
O

for CL switches:

for A036: for A056:
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Switch Function and Configuration C, CA, CAD, CL Switches

Volt-ammeter Switches

1not available for switch types CL4 and CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C43

CL10

Code Stages Connection Diagram

A027-600

A057-600

A028-600

A033-600

A035-600

3 phase - phase to phase
3 current

3 phase voltage
3 phase current
4 wire

3 phase voltage
3 phase current
3 wire

6

7

5

5

I1

CL4

I1

I

I

I1

CL10

I1

S

S

I

I

S

S

I

I

S

S

f

L1-L2
PH1

L2-L3
PH2

L3-L1
PH3

L3-L0
OFF

AM-VM SEL SW

f
2

1 4

3

VOLTMETER
AMMETER

f 1

OFF

3

2

VOLTMETER
AMMETER

f 1

OFF

3

2

Control Switches

A174-600

A175-600

A176-600

A183-600

A178-600

A178-620

A177-600

A177-620

Stop switch

Start switch

Stop start switch
single pole

Stop start switch
2 pole

Stop start switch with
spring return from start
to run

Stop start switch with
spring return to run for
2 units

1

1

1

2

1

1

2

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

f
STOP

f
START

f
STOP START

f
STOP START

f 1

0

START

f

OFF

RUN
START

f 0
1

START START
2

f OFF
1

START START
2

L1 R
L2 S
L3 T

2
7

N O

5 123 13 21 15

2 12A

16 24V

L1 R
L2 S
L3 T

1
10

N O

6 219 13 21 15

9 11A

14 22V

L1 R
L2 S
L3 T
N O

2618 24 22

2 11A

17 23V

3 815 141 6

9 11*
L1 R
L2 S
L3 T

11
18

N O

1410

A

3V
2 6 4

L1 R
L2 S
L3 T

9
181410

2 6
4

9* 11A

1 3V

1
STOP

2

1START

2

1STOP

2

START

N
L1

0 3

4

R
O

1STOP

2

START
0 3 5

6

7

1 1

2

START

N
L1

0 3

4

R
O

START
5

N
L1

0

R
O

71 2
START

1

2 6 8 4

3

for A027: for A057:

for CL switches:
*19 instead of 11

for CL switches:
*17 instead of 9
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Switch Function and Configuration C, CA, CAD, CL Switches

Control Switches

1Advise the indicator device, described in Catalog 101, page 7.    2not available for switch types CL10, CA25 and CA25B    3incl. slip clutch    

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26
CL4 CA25 CA25B C32

CL10

Code Stages Connection Diagram

A182-600

A182-620

A150-600

Stop start switch with
spring return to run with
contactor interlock
contactors for 2 units

Motor voltage control
switch

2

2

2

f 0
1

START START
2

f OFF
1

START START
2

VOLTAGE
CONTROL

f
RAISE

OFF
LOWER

Control Switches with electrically isolated contacts

A789-600

A791-600

A790-600

A179-600

A179-620

A537-600

Stop start switch
single pole

Stop start switch with
spring return to 1

Stop start switch with
spring return to run for
2 units

Contactor control with
spring return to „OFF“

Circuit breaker control

1

1

2

2

2

2

f
STOP START

f 1

0

START

f 0
1

START START
2

f 01 2

f OFF1 2

CIRCUIT BREAKER
CONTROL

f
TRIP NORMAL

Control and Alarm Switches1

A190-600

A192-600

With slip clutch and
without indicator device

Without indicator device

53

2

I

I

I

I

I

P

I

I

P

I

I

I

I

I

I

I

I

I

I

I

I

I

P

I

I

I

I

I

P

I

I

I

I

I

P

N

L1 R

O

T1

1 2 1

2

START

L2
L3

S
T

START
3 5 7

T2 T3 T4 T5 T6

P 4

1

N

5

+
M

2
6

L S

L S

SERIES
SPLIT
FIELD

1STOP

2

START
3

4

4

1 1

2

START
0 3

START
01 2 1

2

START
3

4

5

6

7

8

N2

L1 R1

O2
1

2

N1
L2

O1
R2

1 2

4

3 5

6

7

8

2

TRIP NORMAL 1

4

3

6

5

8

7

B 2

B 2

B 2 B

P ALARM

16

N N

5 7 3 17 92

ALARM

P
ALARM

3 21 7 5 8

L1
N

R
O

6

N
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Switch Function and Configuration C, CA, CAD, CL Switches

Motor Reversing Switches

1not available for switch type CA25    2not available for switch types C26 and C32    3not available for switch types C42 and C43

Function Escutch.
Plate

Type/Handle
CA4 CAD.. CA..B
CA4-1 CA10- C26- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A400-600

A400-620

A400-621

A401-600

A401-620

A401-621

A228-600

A228-620

A402-600

2 pole

3 pole

3 pole with spring return
to „OFF“

3 pole for use with
reversing contactors

2

2

2

3

3

3

3

3

4

f 0
1 2

f

FOR REV
OFF

f OFF
1 2

f 0
1 2

f

FOR REV
OFF

f OFF
1 2

f 01 2

f OFF1 2

f 0
1

START START
2

Motor Control Switches

A451-600

A451-620

A457-600

A457-620

2 speed
2 winding
0-A-B s or d

3 speed
2 winding
0-Ad-B s -A ss

3

3

6

6

f 1
0 2

f

OFF 2
1

f 2
1

0

3

f 2
1

OFF

3

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I1

I1

I

I

I

I

I

I

I

I2

I2

I3

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

K

K

1L1
N

2 6

R
O

M

3

1L1
L2

2 6

R
S

M

3

10

L3 T

9

1L1
L2

2 6

R
S

M

3

10

L3 T

9

2
M

7

L1

513

R

L2

S

L3

T

N

O 1 14 10 6 4

L1
L2

2 6

R
S

10

L3 T

1
U1
T1

5
V1
T2

9
W1
T3

3
U2
T4

7
V2
T5

11
W2
T6

L1
L2

2 4

R
S

17

L3 T

1
U1
T7

3
V1
T8

24
W1
T9

14

U

V
T2W

T3

T1

7 9 5 11 20

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1404 of 1659



22

Switch Function and Configuration C, CA, CAD, CL Switches

Motor Control Switches

1incl. slip clutch    2not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A440-600

A440-620

A466-600

A441-600

A441-620

A442-600

A442-620

A444-600

A444-620

A468-600

A468-620

2 speed single winding

2 speed single winding
without „OFF“

2 speed single winding
with center „OFF“

2 speed single winding
reversing

2 speed single winding
for use with contactors

2 speed reversing for
2 way operation with slip
clutch for „OFF“ load use

4

4

4

4

4

6

6

5

5

101

101

f 1
0 2

f

OFF 2
1

f
1 2

f 0
1 2

f OFF
1 2

f 0
1

2 2

1

f OFF
1

2 2

1

f 1
0 2

f

OFF 2
1

f 0

1

2

1

2

f OFF

1

2

1

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I2

I2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

1 5

R
S

21

L3 T

22

U

V
T2W

T3

T1

11 13 9 15 24

L1
L2

2 5

R
S

14

L3 T
11

U

V
T2W

T3

T1

6 3 1 8 13

17 18 19

N O

95 96

L1
L2

2 26

R
S

28

L3 T

1
U

T1

9
X

T4

7

14
V

T2

11
Y

T5

29

16
W
T3

6
Z

T6

25
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Switch Function and Configuration C, CA, CAD, CL Switches

Star-delta Switches

1not available for switch types CL4 and CL10    2not available for switch type CA25

Function Escutch.
Plate

Type/Handle
CA4 CAD.. CA..B
CA4-1 CA10- C26- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A410-600

A410-620

A413-600

A416-600

A419-600

OFF-star-delta

Reversing

With auxiliary contact
closed in „OFF“ position

For use with reversing
contactors

4

4

5

5

4

f

0

f

OFF

f 0

f

0

f

0

Start and Run Switches

A425-600

A425-620

A426-600

A426-620

A622-600

Split-phase start

Split-phase start
reversing

Split-phase reversing
auto cutout of start
field winding

2

2

3

3

3

f 1

0

START

f

OFF

RUN
START

f 0
START

1 2

START

f OFF
START

1 2
START

f

REV FWD
OFF

Split-phase

Start FLD

Split-phase

Start FLD

Split-phase

Start FLD

I

I

I

I

I1

I

I

I

I

I1

I

I

I

I

I

I

I

I

I

K

I

I

I

I

I

I

I

I2

I2

I

I

I

I

I

I I

L1
L2

1 5

R
S

14

L3 T

2
U

T1

10

X
T4

6
V

T2

7

Y
T5

13
W
T3

4

Z
T6

L1
L2

2 6

R
S

18

L3 T

1
U

T1

12

X
T4

3
V

T2

17

Y
T5

19
W
T3

10

Z
T6

L1
L2

1 5

R
S

13

L3 T

18
17

N O

95 96

2

U
T1

10

X
T4

6

V
T2

7

Y
T5

14

W
T3

4

Z
T6

L1
L2

9 4

R
S

8

L3 T

16 13

N O

95 96

9

U
T1

1

X
T4

4

V
T2

5

Y
T5

8

W
T3

2

Z
T6

14

L1

2

R

4

N O

1
U

T1

3

V
T2

5
W
T3

Z
T6

L1

2

R

4

N O

1
U

T1

3

V
T2

10
W
T3

Z

6
T6

L1

1

R

3

N O

2

R1

4

R2

10

S1

6

S2
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Switch Function and Configuration L Switches

ON/OFF Switches with 60° Switching

Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A200-600
A201-600
A202-600
A203-600 

A200-620
A201-620
A202-620
A203-620 

A200-600
A201-600
A202-600 
A203-600

A302-600

A200-620
A201-620
A202-620 
A203-620

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600

A200-600
A201-600
A202-600

A200-600
A201-600
A202-600

A200-600
A201-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

3 pole with lugs suitable
for protective cover

1 pole
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole
4 pole

1 pole L800
2 pole
3 pole
4 pole

1 pole L1000/L1001
2 pole
3 pole
4 pole

1 pole L1200
2 pole
3 pole

1 pole L1250/L1251
2 pole
3 pole

1 pole L1600
2 pole
3 pole

1 pole L2000
2 pole

1
2
3
4

1
2
3
4

2
2
4
4

3

2
2
4
4

3
3
6
6

2
4
6
8

2
4
6
8

3
6
9
12

3
6
9

4
8
12

4
8
12

5
10

K
K
K
K

K
K
K
K

K
K
K
K

K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K

K
K
K

K
K
H

K
H

f 0
1

f

ON
OFF

f 0
1

f 0
1

f

ON
OFF

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

1-4 pole

1-4 pole

A302

1-4 pole

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1-3 pole

1 and 2 pole

2

1

8

7

6

5

4

3

2

1

12

11

10

9

4

3

2

3

10

11

8

5

2

9

24

15

14

21

12

3

2

9

24

15

14

21

12

3

8

1

32

25

24

17

16

9

2

1

8

7

6

5

4

3

12

1

36

25

24

13

2

1

6

5

4

3

16

1

48

33

32

17

20

1

40

21
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Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Switch Function and Configuration L Switches

ON/OFF Switches with 90° Switching

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600 
A293-600

A307-600

A208-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600

A290-600
A291-600
A292-600

1 pole L350/L351
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L400
2 pole
3 pole
4 pole 1 pole preclose 60°

3 pole with lugs suitable
for protective cover

3 pole 360° rotation

1 pole L600
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L630/L631
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L800
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L1000/L1001
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L1200
2 pole
3 pole

1 pole L1250/L1251
2 pole
3 pole

1
2
3
4

2
2
4
4

3

4

3
3
6
6

2
4
6
8

2
4
6
8

3
6
9
12

3
6
9

4
8
12

K
K
K
K

K
K
K
K

K

K

K
K
K
H

K
K
K
K

K
K
K
H

K
K
K
K

K
K
H

K
K
K

f 1

0

f 1

0

f 1

0

f 0

1

0

1

f 1

0

f 1

0

f 1

0

f 1

0

f 1

0

f 1

0

1-3 pole

1-3 pole 4 pole

A307

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole

1-3 pole

2

1

6

5

4

3

2

1

10

9

4

3

2

1

12

11

10

9

4

3

12

9

6

7

4

1

2

9

14

21

12

3

2

1

6

5

4

3

8

1

24

17

16

9

2

1

6

5

4

3

12

1

36

25

24

13

2

1

6

5

4

3

2

1

8

7

6

5

4

3

8

1

32

25

24

17

16

9

2

1

8

7

6

5

4

3

2

9

24

15

14

21

12

3
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Switch Function and Configuration L Switches

ON/OFF Switches with 90° Switching

Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A220-600
A221-600
A222-600
A223-600 

A220-600
A221-600
A222-600
A223-600 

A220-600
A221-600
A222-600 
A223-600

A220-600
A221-600
A222-600

A220-600
A221-600
A222-600 

A220-600
A221-600

A220-600

A220-600

A220-600

A220-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole

1 pole L800
2 pole
3 pole

1 pole L1000/L1001
2 pole

1 pole L1200

1 pole L1250/L1251

1 pole L1600

1 pole L2000

2
4
6
8

2
4
6
8

3
6
9
12

4
8
12

4
8
12

6
12

6

8

8

10

K
K
K
K

K
K
K
K

K
K
K
H

K
K
K

K
K
K

K
K

K

K

K

H

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

Double-throw Switches without „OFF“ 60° Switching

A290-600
A291-600
A292-600

A290-600
A291-600 

1 pole L1600
2 pole
3 pole

1 pole L2000
2 pole

4
8
12

5
10

K
H
H

K
H

f 1

0

f 1

0

1-3 pole

1- and 2 pole

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1 and 2 pole

16

1

48

33

32

17

20

1

40

21

3

1 2

6

4 5

9

7 8

12

10 11

2

1 3

10

9 11

18

17 19

26

25 27

2

3 9

14

15 21

26

27 33

38

39 45

3

1 2

6

4 5

9

7 8

16

1 9

32

17 25

48

33 41

3

1 2

6

4 5

24

1 13

3

1 2

32

1 17

18

1 29
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Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Switch Function and Configuration L Switches

Double-throw Switches with Center „OFF“

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A210-600
A211-600
A212-600
A213-600 

A210-600
A211-600
A212-600
A213-600 

A210-600
A211-600
A212-600 
A213-600

A210-600
A211-600
A212-600

A210-600
A211-600
A212-600 

A210-600
A211-600

A210-600

A210-600

A210-600

A210-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole

1 pole L800
2 pole
3 pole

1 pole L1000/L1001
2 pole

1 pole L1200

1 pole L1250/L1251

1 pole L1600

1 pole L2000

2
4
6
8

2
4
6
8

3
6
9
12

4
8
12

4
8
12

6
12

6

8

8

10

K
K
K
K

K
K
K
K

K
K
K
H

K
K
K

K
K
K

K
K

K

K

K

H

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

Multi-step Switches single pole without „OFF“

A230-600

A230-600

A231-600

A231-600

A232-600

3 Step L350/L351

3 Step L400

4 Step L350/L351

4 Step L400

5 Step L350/L351

4

4

4

4

6

K

K

K

K

K

f
2

1

3

f
2

1

3

f
2

1 4

3

f
2

1 4

3

f
2

1

5

4

3

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1 and 2 pole

3

2 1

6

5 4

9

8 7

12

11 10

2

3 1

10

11 9

18

19 17

26

27 25

2

3 9

14

15 21

26

27 33

38

39 45

3

2 1

6

5 4

9

8 7

16

9 1

32

25 17

48

41 33

3

2 1

6

5 4

24

13 1

3

2 1

32

17 1

18

29 1

4
1

2 3

2
1

3 9

5

2 3

1 4

2

9 11

1 3

6

2 3

1 4

5
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Switch Function and Configuration L Switches

Multi-step Switches single pole without „OFF“

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A232-600

A233-600

A233-600

A234-600

A234-600

A235-600

A235-600

A236-600

A236-600

A237-600

A237-600

A238-600

A238-600

A239-600

A239-600

5 Step L400

6 Step L350/L351

6 Step L400

7 Step L350/L351

7 Step L400

8 Step L350/L351

8 Step L400

9 Step L350/L351

9 Step L400

10 Step L350/L351

10 Step L400

11 Step L350/L351

11 Step L400

12 Step L350/L351

12 Step L400

6

6

6

8

8

8

8

10

10

10

10

12

12

12

12

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

f
2

1

5

4

3

f
2

1

6 5

4

3

f
2

1

6 5

4

3

f 3
2

1

7
6

5

4

f 3
2

1

7
6

5

4

f 3
2

1

8
7

6

5

4

f 3
2

1

8
7

6

5

4

f 43
2

1

9
8
7

6
5

f 43
2

1

9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

2

9 17

1 3

11

7

2 3

1 4

56

2

9 17

1 3

1119

8

2
3

1

4

5

6
7

2

9
17

1

25

3

11
19

9

2
3

1

4

5

6
7

8

2

9
17

1

25

3

11
19

27

10

2

4

1

5

7
8

3
6

9

2

9

25

1

33

3
11

17
27

19

11

2

4

1

5

7
8

10

3
6

9

2

9

25

1

33

3
11

27

17
35

19

12

2

4

1

5

7
8

1011

3
6

9

2

9

25

1

33

3
11

2735

17
41

19

13

2

4

1

5

7
8

1011

3
6

9
12

2

9

25

1

33

3
11

2735

17
41

19
43
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Mounting CA4, CA4-1 and CL4 Switches

Two Hole Panel Mounting or Mosaic Mounting Code
CA4
CA4-1
CL4

E
E-V

EF
EF-V

E9

E91

E92

E93

E94

Panel mounting

Two hole panel mounting

Panel mounting with shaft seal
Protection IP 65

Two hole panel mounting

Panel mounting with round shaft for combining with
commercial radio knobs

Two hole panel mounting
Shaft diam. 6 mm/.24 inch

Two hole panel mounting
Shaft diam. 6.35 mm/.25 inch

Mosaic mounting

For Siemens-Mosaic 30 mm grid depth

For Subklew-, Kreutzenbeck-, Symo-Mosaic
28 mm 25 mm 25 mm grid depth

For Mauell-Mosaic 30 mm grid depth

Terminals
rotated 90°
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Mounting C, CA, CAD, CL, L Switches

Two or Four Hole Panel Mounting CodeTerminals
rotated 90°

C315
L400-
L2000
Size S3

C43-
C125
L350-
L1251
Size S2

CA10B-
C42

CAD..
CA10-
CA25
CL10

E
E-V

EF
EF-V

E22
E22-V

EG

EGF

ER

ERF

CAD..

CA10-

CA25

CAD..

CA10-

CA25

C26-

C42

C26-

C42

C80-

C125

C80-

C125

Panel mounting

Four hole panel mounting

Four hole panel mounting
Protection IP 65

Two hole panel mounting
Protection IP 65

Panel mounting using larger
escutcheon plate and handle
and with heavy duty latching

Four hole panel mounting

Four hole panel mounting
Protection IP 65

Panel and base mounting

Four hole mounting

Four hole mounting
Protection IP 65
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Mounting C, CA, CAD, CL Switches

Two or Four Hole Panel Mounting Code

KN2

KN1

KD1

EC

ED

EC1

ED1

ED22

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25

Panel mounting with heavy duty latching and
metal shaft

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S0

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S1

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S1 and 6 mm square metal shaft

Panel mounting with protective cover

Four screw panel mounting
Protection front IP 40

rear IP 30 for CA and CAD
IP 42 for C26-C43

Four screw panel mounting with additional shaft seal
Protection front IP 65

rear IP 30 for CA and CAD
IP 42 for C26-C43

Four screw panel mounting
Protection front IP 40

rear IP 42

Four screw panel mounting with additional shaft seal
Protection front IP 65

rear IP 42

Two screw panel mounting
Protection front IP 65

rear IP 42

C43
C32
C42

CA10B
CA11B
CA20B
CA25B
C26

CAD..
CA10-
CA25
CL10
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Mounting C, CA, CAD, CL Switches

Single Hole Mounting CodeTerminals
rotated 90°

CAD..
CA10-
CA25
CL10

CA4
CA4-1
CL4

FS1
FS1-V

FT1
FT1-V
FT3
FT3-V

FS2
FS2-V

FT2
FT2-V
FT4
FT4-V

FS4
FS4-V

FH3
FH3-V

S00 T170 09

mm

16/22
16/22

16/22
16/22

16/22
16/22

mm

22
22
22/30
22/30

22
22
22/30
22/30

22
22

With locking nut and shaft seal, protection IP 65

Without escutcheon plate

With square escutcheon plate

With rectangular escutcheon plate

With size S1 escutcheon plate and heavy duty latching

Mounting key for locking nut
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Mounting C, CA, CAD, L Switches

Base Mounting CodeTerminals
rotated 90°

CA10B-
C42

CAD..
CA10-
CA25
CL10

C43-
L2000

VE
VE-V

VF
VF-V

VE22
VE22V

VF22
VF22V

VE1

Base mounting

Base mounting - four hole

For four hole base mounting and with integrated
simplified door clutch, protection IP 65

For two hole base mounting

For two hole base mounting and with integrated
simplified door clutch, protection IP 65

Snap-on base mounting for track EN 50022

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25
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Mounting C, CA, CAD, L Switches

Base Mounting Code

VE2

VE21

VE3

VE4

Base mounting

Snap-on base mounting for track EN 50022 with
escutcheon plate for 45 mm standard knock-out.

Snap-on base mounting for track EN 50022. Both the
escutcheon plate for 45 mm standard knock-out and
the handle are adjustable in height.

Snap-on base mounting for track EN 50022 with circular
escutcheon plate for 46 mm knock-out.

Base mounting - four hole - for circular escutcheon plate
with 46 mm knock-out.

CAD..
CA10-
CA25
CL10

CA4
CA4-1

CAD..

CA10-

CA25

CAD..

CA10-

CA25
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Mounting C, CA, CAD Switches

Mounting Plates for Plaster Depth Boxes acc. to DIN 49070 and ÖNORM E6508 Code
CAD..
CA10-
CA25

UE1

UE2

UE3

UE4

UE5

UE6

UE7

Plaster depth trim

With light

With facility for light addition

Plaster depth trim

With light

With facility for light addition

For multiple boxes
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Escutcheon Plates

Square and rectangular escutcheon plates are available for each size of switch. The
escutcheon plate consists of a frame and a faceplate having the switch positions
which is than embossed with hot-foil backing. The escutcheon plate frame is an
essential part of the switch and serves as a bearing surface for the handle. If the
switch is to be mounted without an escutcheon plate we would recommend for size
S1, S2 and S3 the handle bearing plate T100-04.

Standard Letterings Available
(Over 500 standard letterings, special letterings upon request.)

30° switching

45° switching

f
STOP

F022

f
START

F023

f
TRIP

CIRCUIT BREAKER
CONTROL

F137

CIRCUIT BREAKER
CONTROL

f
TRIP

F141

CIRCUIT BREAKER
CONTROL

f
CLOSE

F142

f
FRÅN

F158

f
TILL

F159

f
TRIP

F701

f
TRIP

F703

f
CLOSE

F704

f 1 2

F026

f UIT IN

F035

MOTOR CONTROL

STOP
OFFf

F152

f OFF ON

F153

f 0 1

F169

STOP
OFFf

F709

f
STOP START

F024

f 01 2

F025

f OFF1 2

F034

f 0
SLOW FAST

F036

f 0
LANGZ SNELLER

F037

f 0UIT IN

F038

f
MAN

OFF
AUTO

F039

f
2

1
0

F053

f
RAISE

OFF
LOWER

F139

CIRCUIT BREAKER
CONTROL

f
TRIP NORMAL

F143

VOLTAGE
CONTROL

f
RAISE

OFF
LOWER

F144

MASTER ELECTR.
MOTOR CONTROL
f
RAISE

OFF
LOWER

F147

MOTOR CONTROL

f
RAISE

OFF
LOWER

F149

SPEED
CONTROL

f
RAISE

OFF
LOWER

F150

SELECTOR

f OFF
AUTO HAND

F151

f
FRÅN TILL

F160

f
3

2
1

F161

f 0
VÄRMD
LUFT

EJVÄRMD
LUFT

F219

CIRCUIT BREAKER
CONTROL

f
TRIP CLOSE

F221

MOTOR
CONTROL

f
TRIP CLOSE

F222

f
TRIP CLOSE

F224

f 0
AUTO HAND

F258

f 0
AUTO MAN

F259

f 0

F273

f 0AUF AB

F280

f RO
TO

SO

F297

f RS
TR

ST

F298

f

L3-L1

L1-L2
L2-L3

F306

f

L3-N

L1-N
L2-N

F307

f 0

F329

f 0AUF ZU

F384

f OFF
AUTO HAND

F708

f 32
1

0

F001

f 0

TO
SO

RO

F018

f 0

TR
ST

RS

F019

f

L3-N
L2-N

OFF
L1-N

F029

f

L3L1
L2L3

OFF
L1L2

F030

f 32
1

OFF

F040

f 43
2

1

F052

VOLTMETER

f

L3L1
L2L3

OFF
L1L2

F154

VOLTMETER

f

L3N
L2N

OFF
L1N

F155

VOLTMETER

f OFF

3
2

1

F165

VOLTMETER

f

3-N
2-N

OFF
1-N

F166

f OFF

BR
YB

RY

F183

f OFF

BN
YN

RN

F184

f 21

0

F229

f

L3-L1
L2-L3

0
L1-L2

F301

f

L3-N
L2-N

0
L1-N

F302

VOLTMETER

f OFF

BN
YN

RN

F321

f OFF

BR
WB

RW

F332

VOLTMETER

f OFF

BR
WB

RW

F333

f OFF

BN
WN

RN

F334

VOLTMETER

f OFF

BN
WN

RN

F335

f 1+22
1

0

F355

VOLTMETER

f OFF

BR
YB

RY

F374

f OFF

3
2

1

F711

f

3-N
2-N

OFF
1-N

F712

f 32
1

0

4

F002

f 0RS
ST

TR

RO

F021

f
L1L2

L2L3
L3L1

OFF
L1-N

F033

f 32
1

OFF

4

F041

f 0

F054

f 43
2

1

5

F055

f
L1-L2

L2-L3
L3-L1

0
L1-N

F305

VOLTMETER

f
L1-L2

L2-L3
L3-L1

OFF
L1-N

F319

f 32
1

0
5

4

F003

f 32
1

OFF
5

4

F042

f 43
2

1
6

5

F138

f
115-160

65-110
0-60

240-
275

160-200
200-240

F255

f RORS
ST

TR
TO

SO

F299

f
L1-L2

L2-L3
L3-L1

L3-N

L1-N
L2-N

F308

f
2-3

1-2
3-0

2-0
1-3 1-0

F350

f
ST

RS
TO

SO
TR RO

F351

f 0

F353

f 32
1

0 6
5

4

F004

f 01
2

3 3
2

1

F014

f 0

2
1
2

1

F017

f 0RS
ST

TR TO
SO

RO

F020

f 0RS
ST

TR TR
ST

RS

F027

f OFF

2
1
2

1

F028

f
L1L2

L2L3
L3L1 L3-N

L2-N

OFF
L1-N

LL LN

F031

f
L1L2

L2L3
L3L1 L3L1

L2L3

OFF
L1L2

1 2

F032

f 32
1

OFF 6
5

4

F043

f OFF1
2

3 3
2

1

F049

f 43
2

1 7
6

5

F135

VOLTMETER

f
L1L2

L2L3
L3L1 L3N

L2N

OFF
L1N

LL LN

F156

VOLTMETER

f
L1L2

L2L3
L3L1 L3L1

L2L3

OFF
L1L2

1 2

F157

f
2-3

1-2
OFF 3

2
3-1 1

F162

VOLTMETER

f
1-2

2-3
3-1 3-N

2-N
OFF 1-N

F167

VOLTMETER

f
1-2

2-3
3-1 3-1

2-3
OFF

1-2A B

F168

f 0RS
ST

TR TN
SN

RN

F187

VOLTMETER

f
RY

YB
BR BN

YN
OFF RN

F189

f
L1-L2

L2-L3
L3-L1 L3-N

L2-N

0
L1-N

F303

f
L1-L2

L2-L3
L3-L1 L3-L1

L2-L3

0
L1-L2

F304

f
RW

WB
BR BN

WN
OFF RN

F336

VOLTMETER

f
RW

WB
BR BN

WN
OFF RN

F337

f
TR

ST
RS TO

SO
0 RO

F347

f
3-1

2-3
1-2 3-0

2-0
0 1-0

F348

f
2-3

1-2
OFF 3

2
3-1 1

F710

f
1-2

2-3
3-1 3-N

2-N
OFF 1-N

F713

f
1-2

2-3
3-1 3-1

2-3
OFF

1-2A B

F714

f
RY

YB
BR BN

YN
OFF RN

F734

f 32
1

0
7
6

5
4

F005

f 32
1

OFF
7
6

5
4

F044

f 43
2

1
8
7

6
5

F136

TEMPERATURE
INDICATOR

f OFF
TEST

6 5
4
3

2
1

F140

f OFF
TEST

6 5
4
3

2
1

F702

f 32
1

0

8
7
6

5
4

F006

f 43
2

1

9
8
7

6
5

F010

f 01
2

3
4 4

3
2

1

F015

f 32
1

OFF

8
7
6

5
4

F045

f OFF1
2

3
4 4

3
2

1

F050

f 32
1

0

9 8
7
6

5
4

F007

f 43
2

1

10 9
8
7

6
5

F011

f 32
1

OFF

9 8
7
6

5
4

F046

f 32
1

0

10 9 8
7
6

5
4

F008

f 43
2

1

11 10 9
8
7

6
5

F012

f 01
2

3
4

5 5
4
3

2
1

F016

f 32
1

OFF

10 9 8
7
6

5
4

F047

f OFF1
2

3
4

5 5
4
3

2
1

F051

f 32
1

0
11

10 9 8
7
6

5
4

F009

f 43
2

1
12

11 10 9
8
7

6
5

F013

f 32
1

OFF
11

10 9 8
7
6

5
4

F048

f 112
11

10
9

8 7 6
5
4

3
2

F748

f

ST SO

RORS

TR TO

0

F782

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

F783

f

YB YN

RNRY

BR BN

OFF

F784

f

L2-L3 L2-N

0
L1-NL1-L2

L3-L1 L3-N

F785

f

ST ST

RSRS

TR TR

0

F786

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

F787

f

L2-L3 L2-L3

0
L1-L2L1-L2

L3-L1 L3-L1

F788

f

WB WN

RNRW

BR BN

OFF

F799

f 3
2

1

8
7

6

5

4

F111

VOLTMETER

f OFF
6

5

4
OFF

3

2

1

F210

TEMPERATURE
INDICATOR

f OFF
5

4

3
OFF

2

1

CAL

F211

f OFF
5

4

3
OFF

2

1

TEST

F284

f OFF
6

5

4
3

2

1

TEST

F285

f OFF
3

OFF

2
OFF

1

OFF

TEST

F296

f 2
1

0

7
6

5

4

3

F322

f OFF
6

5

4
OFF

3

2

1

F727

f

2-3

OFF

2-3

OFF
1-23-1

1-2 3-1

F740

VOLTMETER

f S
R

OFF

T

OFF

F429

f 2
OFF

1 3

OFF

F739

f 3
2

1 5

4

F741

f 0

ST

RORS

TR

F789

f

L2L3

OFF
L1-NL1L2

L3L1

F790

f

L2-L3

0
L1-NL1-L2

L3-L1

F791

f RS

TR SO

ROST

TO

F794

f

L3-L1 L2-N

L1-L2
L1-NL2-L3

L3-N

F795

f 0
1

2

3 3

2

1

F106

f 3
2

1

7
6

5

4

F110

f OFF
1

2

3 3

2

1

F116

f 0

1

2

1

2

F294

f OFF

1

2

1

2

F317

VOLTMETER

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

F414

VOLTMETER

f

YB YN

RNRY

BR BN

OFF

F415

VOLTMETER

f

WB WN

RNRW

BR BN

OFF

F416

VOLTMETER

f

L2-L3 L2-N

0
L1-NL1-L2

L3-L1 L3-N

F417

VOLTMETER

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

F418

f

0

ST
TRRS

F775

f

OFF

L2L3
L3L1L1L2

F776

f

OFF

YB
BRRY

F777

f

0

L2-L3
L3-L1L1-L2

F778

f

0

SO
TORO

F779

f

OFF

L2-N
L3-NL1-N

F780

f

0

L2-N
L3-NL1-N

F781

f

OFF

WB
BRRW

F796

f

OFF

YN
BNRN

F797

f

OFF

WN
BNRN

F798

f 0
1

2 2

1

F105

f 0

1 2

F108

f 0

F112

f OFF
1

2 2

1

F113

f OFF
START

1 2
START

F117

f OFF
START
RUN RUN

START

F118

f 2
1

0 4

3

F293

VOLTMETER

f

L2L3

OFF
L1-NL1L2

L3L1

F419

f

AUTO

HALT
ZUAUF

F217

f

AUF-
TAU

0
380 V220 V

F267

f

AUS

AUF
ZUAUTO

F289

f 3
2

1

4

F330

f 1
AUT

0

2

F375

f 1
FERN

0

2

F376

f

0

AUF
ZUAUTO

F383

VOLTMETER

f

OFF

L2L3
L3L1L1L2

F408

VOLTMETER

f

OFF

YB
BRRY

F409

VOLTMETER

f

OFF

WB
BRRW

F410

VOLTMETER

f

OFF

L2-N
L3-NL1-N

F411

VOLTMETER

f

OFF

YN
BNRN

F412

VOLTMETER

f

OFF

WN
BNRN

F413

VOLTMETER

f

OFF

ST
TRRS

F426

AMMETER

f S
R

OFF

T

F427

f S
R

OFF

T

F430

f

OFF

2-3
3-11-2

F729

f

OFF

ST
TRRS

F752

f 1
0 2

F215

f 0
1 2

F216

f
OUTIN

F295

f 2
1 3

F738

f
R

F742

f
1 2

F743

f OFF
RVAW

F744

f OFF
1 2

F746

f OFF
ON

F747

f RS

TR

ST

F792

f

L3-L1

L1-L2
L2-L3

F793

f 1

0

2

F107

f 2
1

0

3

F109

f 1
START
OFF

2

F114

f 2
1

OFF

3

F115

VOLTMETER

f

OFF

2-3
3-11-2

F212

f MAN
AUTO
RIGHT

AUTO
AUTO
LEFT

F213

VOLTMETER

f 2
1

OFF

3

F214
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Escutcheon Plates

60° switching

90° switching

Miscellaneous

f 0
1

F070

f
1 2

F072

f

SYNCHR
0

F087

f

ON
OFF

F088

f

IN
UIT

F089

f

HAUPTSCHALTER

F133

GOVERNOR

f
RAISE LOWER

F163

f
RAISE LOWER

F164

VOLTMETER
AMMETER

f
OFF ON

F192

POWER FACTOR
METER

f
OUT IN

F193

VARMETER

f
IN OUT

F196

f

EIN
AUS

F197

f

TILL
FRÅN

F198

f
IN OUT

F230

SYNCHROSCOPE

f
IN OUT

F231

SYNCHROSCOPE

f

ON
OFF

F232

f
AUTO MAN

F234

f 0
1

HUVUD-
BRYTARE

OLJE
ELDNING

F243

f
SEIS KAYNTI

F244

f 0
1

TVÄTTMASKIN

F247

f
DAG NATT

F257

HALL-
LADDN.

SNAB-
LADDN.

F262

0
1

OLJEELDNING

ELO ELO

F263

f
0 1

F264

0
1

CIRK. PUMP

ELO ELO

F268

PROV DRIFT

f

F282

f
HAND AUTO

F288

f

F470

f
AUS EIN

F291

f

EIN
AUS

NOTAUSSCHALTER

F310

f

MARCHE
ARRET

F311

f
MANU. AUTO

F313

HUVUDBRYTARE

f 0
1

F323

HUVUDBRYTARE

f

TILL
FRÅN

F328

f

F352

f

ON
OFF

MAIN SWITCH

F367

f 0
EIN

F379

f 0
AUTO

F380

f
SOMMERWINTER

F382

f
TRIP NORMAL

F705

f
OFF ON

F721

f
OUT IN

F722

f
TRIP RESET

F750

f 1
2

F754

f 0
1 2

F071

f 1
0 2

F073

f
1

0

2

F075

f
2

1

3

F076

f

0

F080

f 0

F081

f

HAND AUTO
0

F085

f 0
T N

F086

f OFF
1 2

F090

f

OFF RUN
START

F091

SYNCHROSCOPE

F819

P.F. TRANSFER
SWITCH

F820

ISOLATOR

F821

HAUPTSCHALTER

F822

WAHLSCHALTER

F823

MAIN SWITCH

F824

HUVUDBRYTARE

F825

SÄKERHETSBRYTARE

F826

SIKKERHETSBRYTER

F827

INTERRUPTEUR
GENERAL

F828

TURVAKYTKIN

F829

KÜHLMITTELPUMPE

F830

INTERRUPTEUR

F831

HAUPTSCHALTER
NUR IN 0-STELLUNG ÖFFNEN

F832

VOLTMETRE

F833

AMPERMETRE

F834

HOOFDSCHAKELAAR

F835

CIRCUIT BREAKER
CONTROL

F801

TEMPERATURE
INDICATOR

F802

VOLTAGE
CONTROL

F803

ELECTRODE
CONTROL

F804

MASTER ELECTR.
MOTOR CONTROL

F805

MOTOR CONTROL

F806

SPEED CONTROL

F807

SELECTOR

F808

VOLTMETER

F809

GOVERNOR

F810

AMMETER

F811

VOLTMETER
AMMETER

F812

WATTMETER

F813

POWER FACTOR
METER

F814

SYNCHRONIZING

F815

VARMETER

F816

TEMP.METER

F817

TRANSFER

F818

f

0

F345

f
RAISE

OFF
LOWER

P.FOR
AUTO

F706

f
START

OFF
RUN

P.TO
STOP

F707

f 0
START

1 2

START

F120

f 0
1

START START
2

F121

f 0

F124

f OFF
START

RUN RUN

START

F128

f OFF
START

FOR REV

START

F131

f OFF
1

START START
2

F132

f 110
9
8

7 6 5
4
3

2

F749

f

F990 F991

f 1

0

START

F119

f 0

F122

f

0

F125

f

RUN

OFF
START

F126

f

START
OFF

RUN

F129

f

OFF

RUN
START

F130

f START1

0

F225

0
NERUPP

f

F246

f START
DRIFT

STOP

F248

f 0
PROV DRIFT

F261

f 01
2

F341

f 0

F123

f
STOP START

OFF

RUN

F127

VOLTAGE
CONTROL

f
RAISE

OFF
LOWER

P.FOR
AUTO

F145

ELECTRODE
CONTROL

f
RAISE

OFF
LOWER

P.FOR
AUTO

F146

MOTOR CONTROL

f
START

OFF
RUN

P.TO
STOP

F148

RESET
ÄTERST

f
STOP

START
RUN

DRIFT

F245

f
INUIT

F287

f 1

0

F056

f 0

1

F058

f

OFF

ON

F063

f OFF

1

F065

f

AUS

EIN

F068

f

AUS

EIN

F069

f

HAUPTSCHALTER

F134

WATTMETER

f

ON

OFF

F177

POWER FACTOR
METER

f

ON

OFF

F178

f 1

0

F182

f

OFF

ON

MAIN SWITCH

F201

f

ON

OFF

F208

f 2

1

F251

f

UIT

IN

F252

SYNCHROSCOPE

f

ON

OFF

F253

f 1

2

F254

AMMETER

f

ON

OFF

F340

f

0

F346

f

ON

OFF

MAIN SWITCH

F360

HAUPTSCHALTER

f 0

1

F378

f

F456

f

F458

f
0 1

F700

f
1 2

F743

f 0

1 2

F057

f

0

F061

f OFF

1 2

F064

f START

0 RUN

F067

AMMETER

f 1

OFF 2

F171

AMMETER

f 2

1 3

F181

TRANSFER

f

MAN AUTO

OFF

F205

f

RUN INC

OFF

F207

f

MAN AUTO

OFF

F209

AMMETER

f OFF

1 2

F320

f S

R T

F349

f 1

OFF 2

F715

f 2

1 3

F719

f 0

3

2

1

F059

f 1

4

3

2

F060

f 0

1

0

1

F062

f OFF

3

2

1

F066

VOLTMETER

f

ON

OFF

ON

OFF

F170

AMMETER

f OFF

3

2

1

F172

VOLTMETER
AMMETER

f 1

OFF

2

OFF

F173

VOLTMETER
AMMETER

f 1

OFF

3

2

F174

VOLTMETER
AMMETER

f 2

1

4

3

F175

WATTMETER

f

ON

OFF

ON

OFF

F176

POWER FACTOR
METER

f

ON

OFF

ON

OFF

F179

SYNCHRONIZING

f

ON

OFF

ON

OFF

F180

f OFF

B

Y

R

F186

VOLTMETER
AMMETER

f

L1L2
PH1

L3L0
OFF

L3L1
PH3

L2L3
PH2

F188

f 0

T

S

R

F202

TEMPMETER

f TEST

3

2

1

F204

f

ON

OFF

ON

OFF

F206
P.F. TRANSFER

SWITCH
f OFF

3

2

1

F250

f 1

0

1

0

F265

f 0

1

1+2

2

F266

f N

B

Y

R

F286

AMMETER

f OFF

B

Y

R

F318

AMMETER

f 1

4

3

2

F327

f OFF

B

W

R

F338

AMMETER

f OFF

B

W

R

F339

AMMETER

f OFF

T

S

R

F425

f 1

OFF

2

OFF

F716

f 1

OFF

3

2

F717

f 2

1

4

3

F718

f TEST

3

2

1

F726

f

L1L2
PH1

L3L0
OFF

L3L1
PH3

L2L3
PH2

F733

f OFF

T

S

R

F751

f

L3

L2

L1

OFF

F755

f

L3

L2

L1

0

F756

f

NETZ
NOT-

0

STROM

F437

f

START RUN
OFF

F092

f

FOR REV
OFF

F093

f

OFF 2
1

F094

f
1

OFF

2

F098

f

REV FWD
OFF

F104

SYNCHRONIZING

f

RUN INC
OFF

F194

CIRCUIT BREAKER
CONTROL

f
TRIP

LAMP
CUT
OUT

CLOSE

F220

f
TRIP

LAMP
CUT
OUT

CLOSE

F223

f

PHASE GROUND
OFF

F235

f

RUN INC
OFF

F237

VOLTMETER

f OFF
1 2

F239

SELECTOR

f

AUTO HAND
OFF

F240

f

SOMMER WINTER
AUS

F241

f 0
2 1

F249

f

MAN AUTO
OFF

F260

f

220 V 380 V
0

F269

f

230 V 400 V
0

F469

f

AUF AB
0

F274

f

PROV DRIFT
0

F281

f 0
P1 P2

F290

f

SHORE GEN
OFF

F292

f

MANU. AUTO
0

F312

f 0
AR AV

F314

f

OFF

F315

f

AUTO HAND
0

F316

f 0

F324

f 0

F331

f

AUT EN
0

F344

f

EIN AUTO
0

F354

f
EIN

0

AUTO

F356

f
EIN

0

FERN

F357

f

TAG NACHT
0

F358

f

JOUR NUIT
0

F359

f

AUTO HAND
AUS

F364

f

BACK FRAM
0

F370

f

GAS OEL
0

F371

f

MAN AUTO
0

F373

f
PUMP

OFF

BURNER

F377

f

SOMMER WINTER
0

F381

f

AUF ZU
0

F385

f
TRIP

PULL
TO
LOCK

CLOSE

F723

f

AUTO HAND
OFF

F732

f 2
1 3

F735

f
2

1 4

3

F077

f
1

OFF 3

2

F100

f

L1-L2
PH1

L2-L3
PH2

L3-L1
PH3

L3-L0
OFF

AM-VM SEL SW

F101

f
1

0 3

2

F102

f
AUF

AUTO ZU

HALT

F309

f

AUT.

GV

0
PV

F342

f

DIST.

GV

0
PV

F343

f

AUTO AUF
AUS

ZU

F361

f

AUTO P1
AUS

P2

F362

f

AUTO ST1
AUS

ST2

F363

f

FERN ST1
AUS

ST2

F365

f

FERN P1
AUS

P2

F366

f 0
1

2 2

1

F074

f
2

1

5

4

3

F078

f 0

F082

f

START

RUN RUN

START
OFF

F096

f OFF
1

2 2

1

F097

AMMETER

f
1

OFF

N

3

2

F191

TEMPERATURE
INDICATOR

f OFF

3
2

1

TEST

F195

f

F256

AMMETER

f
R

OFF

N

B

Y

F325

f
R

OFF

N

B

Y

F326

f
1

OFF

N

3

2

F720

f OFF

3
2

1

TEST

F724

f
2

1

6 5

4

3

F079

f 0

0

F083

f 0
2

1
0

2

1

F084

f

RUN

START
OFF

RUN

START
OFF

F095

f OFF
2

1
OFF

2

1

F099

f

B

OFF
Y

OFF

R
OFF

00

0

F185

VOLTMETER

f OFF
2

1
OFF

2

1

F190

AMMETER

f OFF
OFF

4
3

2

1

F199

TEMPERATURE
INDICATOR

f OFF
4

3
2

1

TEST

F233

f OFF
TEST

4
3

2

1

F236

VOLTMETER

f OFF
4

3
OFF

2

1

F238

f 0
3

0
2

0

1

F242

f
6

5

4 3

2

1

F283

f OFF
OFF

4
3

2

1

F725

f OFF
4

3
2

1

TEST

F730

f OFF
4

3
OFF

2

1

F731

f TEST
5

4
3

2

1

F736

f 1
6

5
4

3

2

F737
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Handles

Type CodeColor Size
S00 S0 S1 S2 S3

R-Handle

F-Handle

S-Handle

P-Handle

Handwheel

Capstan Handle

black

red

white

electro-
gray

G001
G002
G003
G007

—

—

—

—

black

red

white

electro-
gray

G221
G222
G223
G227

—

—

—

—

black

red

white

electro-
gray

G301
G302
G303
G307

— — —

— — —

— — —

— — —

black

red

white

electro-
gray

G211
G212
G213
G217

—

—

—

—

black G971 — — — —

black

red

white

electro-
gray

G251
G252
G253
G257

black

red

white

electro-
gray

G521
G522
G523
G527

— — —

— — —

— — —

— — —

black

red

white

electro-
gray

G501
G502
G503
G507

— — — —

— — — —

— — — —

— — — —

black

red

white

electro-
gray

G411
G412
G413
G417

— —

— —

— —

— —

black

red

white

electro-
gray

G321
G322
G323
G327

— — — —

— — — —

— — — —

— — — —

black G931 — — — —

B-Handle

L-Handle

K-Handle

O-Handle

Type CodeColor Size
S00 S0 S1 S2 S3

S0 S1

S0 S1-S3

I-Handle

S00 S0-S3
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International Standards and Approvals

VDE 06604

BS
EN 609474

IEC 609475

Country Authority
Mark or
Standard

UL®

UL®

USA Underwriters
Laboratories Inc.

Canada UL investigated
acc. to CSA

Switzerland Schweizerischer
Elektrotechnischer
Verein

Denmark Danmarks Elektriske
Materiellkontrol

Norway Norges Elektriske
Materiellkontroll

Sweden Svenska Elektriska
Materielkontroll-
anstalten

Finland Sähkötar-
kastuskeskus

Austria Österreichischer
Verband für
Elektrotechnik

Federal Verband Deutscher
Republic Elektrotechniker
of Germany

Great British Standards
Britain Institution

International Electrical
Commission (IEC)
Recommendation

China China Quality
Certification Centre

Russian GOST
Federation

Germanischer Lloyd

Lloyds Register of Shipping

6

1

2

2

1

®

®

7

7

3

3

CAD11/12 CA10 CA10B C26 C43 L350/1 L1250/1 L400 L1200
CA4 CA11 CA11B CA25 C32 C80 L630/1 C315 L600 L1600
CA4-1 CA20 CA20B CA25B C42 C125 L1000/1 C316 L800 L2000

Switch approved + Switch conforms to requirements + No approval required
1Approved under the “Component Program” (UL-Recognized Industrial Component). File No. E35541, Category Control No. NLRV2 (U.S.) resp. NLRV8 (Canada).
2Approved under the “Listing Program”. File No. E35541, Category Control No. NLRV (U.S.) resp. NLRV7 (Canada).
3Switch types CAD11/CAD12 approved under the “Listing Program”. File No. E60262, Category Control No. NRNT (U.S.) resp. NRNT7 (Canada).
4It is not required for Industrial Switchgear to bear a symbol but must conform to requirements. By stating the specific standard no. on the product the manufacturer
declares that all requirements of the product standard are met.

5IEC does not operate an approval scheme.
6File No. 13002, Class No. 3211-05 resp. 4652-04.
7If this approval is required, please request when ordering.

+
+

+

+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +

+ + + +
+ + +
+ + +

+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
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Technical Data C, CA, CL Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request. 2Valid for CA4 only.
3DC switching capacity applies to ON/OFF switches. Switching capacity for other configurations on request. 4International Standards and Approvals, refer to page 39.
5For electromagnetic optional extras see additional data in Catalog 101.

Selection Data

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 1071

SEV4

UL/Canada
CEE/NEMKO

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107

SEV4 380 V
660 V

UL/Canada

Rated Operational Current Ie

AC-21A Switching of resistive IEC 60947-3, EN 60947-3
loads, including mo- VDE 0660 part 107
derate overloads

AC-1 Resistive or low SEV4 380 V
inductive loads 660 V

AC-22A Switching of combined re- IEC 60947-3, EN 60947-3
sistive or low inductive loads VDE 0660 220 V-500 V
including moderate overloads part 107 660 V-690 V

AC-15 Switching of control IEC 60947-3, EN 60947-3
devices, contactors, VDE 0660 220 V-240 V
valves etc. part 107 380 V-440 V

Pilot Duty UL/Canada4 Heavy

Ampere Rating UL/Canada4

Resistive or low
inductive loads

Resistive load/motor load CEE
NEMKO

Short Circuit Protection
Max. fuse size (gL-characteristic)
Rated short-time withstand current (1s-current)

DC Switching Capacity

No. of series contacts 1 2 3 4 5 6 8
Voltage V

Resistive loads 24 48 70 95 120 145 190
T ≤ 1 ms 48 95 140 190 240 290 350

60 120 180 240 300 360 450
110 220 330 440 550 660 –
220 440 660 – – – –
440 660 – – – – –

Inductive loads 24 48 70 95 120 145 190
T = 50 ms 30 60 90 120 150 180 240

48 95 140 190 240 290 350
60 120 180 240 300 360 450
110 220 330 440 550 660 –

Ambient Tempera- open at 100 % Iu/Ith
ture of Stages5 enclosed at 100 % Ithe

V
V
V
V

kV

A

A
A
A

A

A
A

A
A

A
A

VAC

A

A
A

A
A

A

A

CA4 CA10 CA11 CA20 CA25 C42
CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26 C32 C43 C80 C125 C315/C316

440 440 690 690 690 690 690 690 690 690 690 690 690/1000
380 380 660 690 660 660 690 660 660 660 660 660 660
300 – 300 – 600 600 300 600 600 600 600 600 600
400/380 – 380 – 400 400 – 400 400 400 400 – –

4 4 6 6 6 6 6 6 6 6 6 6 6/8

10 10 20 20 20 25 32 32 50 63 115 150 315

10 10 16 16 16 25 32 32 40 63 100 160 315
– – 12 12 12 25 32 32 40 63 – – 315

10 – 20 – 20 30 30 40 50 65 100 150 240

10 10 20 20 20 25 32 32 40 63 100 150 315

10 10 16 16 16 25 32 32 40 63 100 160 315
– – 12 12 12 20 32 32 40 63 – – 315

10 10 20 20 20 25 32 32 40 63 100 150 315
– – 20 20 20 25 32 32 40 63 100 125 125

2,5 2,5 5 5 5 8 12 14 16 – – – –
1,5 1,5 4 4 4 5 6 6 7 – – – –

300 – 300 – 600 600 300 600 600 600 – – –

10 – 20 – 20 30 30 40 50 65 100 150 240

4/2 – 10/6 – 10/6 16/10 – 25/10 32/10 40/10 63/10 – –
6/42 – 10/6 – – 20/10 – – – – – – –

10 10 25 25 25 35 35 50 63 80 125 200 315
60 90 140 140 140 280 480 350 800 1000 1300 2000 4200

Rated Operational Current Ie

CA4 CA10 CA11 CA20 CA25 C3153

CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26S C32S C42S C80 C125 C3163

10 10 20 20 20 25 32 – 50 – 115 – 315
6 6 12 12 12 20 25 32 40 63 100 150 250
2,5 2,5 4,5 4,5 4,5 7,5 10 23 27 30 – – –
0,7 0,7 1 1 1 1,5 2 6,5 – – – – –
0,3 0,3 0,4 0,4 0,4 0,5 0,6 1,2 – – – – –
0,2 0,2 0,27 0,27 0,27 0,3 0,3 0,4 – – – – –

6 6 12 12 12 20 25 32 40 63 100 150 250
3 3 5 5 5 9 12 25 30 55 33 50 70
1 1 2 2 2 3 3 16 20 – – – –
0,7 0,7 1 1 1 1,5 1,5 11 15 – – – –
0,3 0,3 0,4 0,4 0,4 0,5 0,5 3,2 3,5 – – – –

55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Technical Data C, CA, CL Switches

Selection Data

Rated Utilization Category IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-2 Slip ring motor starting, 3 phase 220 V-240 V
reversing and plugging, 3 pole 380 V-440 V
star-delta starting 500 V
CA4-C32 660 V-690 V

AC-3 Direct-on-line starting, 3 phase 220 V-240 V
star-delta starting 3 pole 380 V-440 V
C42-C315 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

AC-4 Direct-on-line starting, 3 phase 220 V-240 V
reversing, plugging and 3 pole 380 V-440 V
inching 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

AC-23A Frequent switching of 3 phase 220 V-240 V
motors or other high 3 pole 380 V-440 V
inductive loads 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

Ratings UL/Canada

Standard motor load 120 V
DOL-Rating 3 phase 240 V
(similar AC-3) 3 pole 480 V

600 V

120 V
1 phase 240 V
2 pole 277 V

480 V
600 V

Heavy motor load 120 V
Reversing-Rating 3 phase 240 V
(similar AC-4) 3 pole 440 V-600 V

120 V
1 phase 240 V
2 pole 277 V

Max. Permissible Wire Gage - Use copper wire only
Single-core or stranded wire

Flexible wire
(sleeving in accordance with DIN 46228)
Flexible AWG wires (without sleeve)

kW

kW

kW

kW

kW

kW

kW

HP

HP

HP

HP

mm2

AWG

mm2

AWG

1Cable lug must accept M12 screw. 2The insulation material of the conductor has to be PVC (typical wire codes are H05V-K0,5 ... H07V-K1,5 or H05V-U0,5 ... H07V-
U1,5 etc.). Other materials on request. Connected conductors, which have to be disconnected and re-connected again must be cut in order to ensure a proper electri-
cal connection and to prevent a complete cut-off of the wire insulation. The permissible ambient temperature range when connecting the wires is 5-40 °C.

CA4 CA10 CA11 CA20 CA25 C42 C315
CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26 C32 C43 C80 C125 C316

2,5 2,5 4 4 4 5,5 7,5 8 10 18,5 30 37 55
4,5 4,5 7,5 7,5 7,5 11 15 15 18,5 30 45 55 90
– – 10 10 10 15 18,5 18,5 22 40 55 75 110
– – 10 10 10 13 15 15 22 37 55 55 55

1,5 1,5 3 3 3 4 5,5 5,5 7,5 11 15 22 37
2,2 2,2 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55
– – 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55
– – 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 37

0,3 0,3 0,6 0,6 0,6 1,5 2,2 2,2 2,5 3 3,7 5,5 11
0,55 0,55 2,2 2,2 2,2 3 4 4 5,5 6 7,5 11 22
0,75 0,75 3 3 3 3,7 5,5 5,5 7,5 11 13 18,5 30

0,37 0,37 0,55 0,55 0,55 1,5 2,5 2,7 3,7 5,5 6 10 15
0,55 0,55 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25
– – 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25
– – 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 22

0,15 0,15 0,3 0,3 0,3 0,45 0,75 0,75 1,1 1,2 1,5 2,2 4
0,25 0,25 0,75 0,75 0,75 1,1 1,5 1,5 2,2 2,4 3 4 7,5
0,5 0,5 1,5 1,5 1,5 2,2 3 3 3,7 4 5,5 7,5 11

1,8 1,8 3,7 3,7 3,7 5,5 7,5 7,5 11 15 30 37 75
3 3 7,5 7,5 7,5 11 15 15 22 30 45 75 132
– – 7,5 7,5 7,5 11 15 15 30 45 55 90 132
– – 7,5 7,5 7,5 11 15 15 22 55 65 65 37

0,37 0,37 0,75 0,75 0,75 1,5 2,2 2,2 2,5 4 5,5 11 18,5
0,75 0,75 2,5 2,5 2,5 3 4 4 5,5 10 15 22 37
1,1 1,1 3,7 3,7 3,7 5,5 7,5 7,5 11 18,5 22 37 55

0,75 – 1,5 – 1,5 3 5 5 7,5 7,5 10 15 30
1 – 3 – 3 7,5 10 10 15 15 20 25 75
– – – – 5 10 – 20 25 25 30 40 75
– – – – 5 10 – 25 30 30 40 50 60

0,33 – 0,5 – 0,5 1,5 2 2 3 3 5 7,5 15
0,75 – 1 – 1 3 5 5 7,5 7,5 10 15 40
0,75 – 2 – 2 3 5 5 7,5 7,5 10 15 40
– – – – 2 5 – 10 15 15 20 25 50
– – – – 2 5 – 15 20 20 25 30 50

– – 0,5 – 0,5 1 2 2 3 5 7,5 10 15
– – 1 – 1 2 3 3 5 7,5 15 20 30
– – – – 3 5 – 10 15 20 25 30 40

– – 0,17 – 0,17 0,33 1,5 1,5 1,5 2 3 5 7,5
– – 0,5 – 0,5 0,75 3 3 3 5 7,5 10 15
– – 0,6 – 0,6 1 3 3 3 5 7,5 10 15

2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x
1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 6 6 10 16 35 70 1851

14 – 12 – 12 10 8 8 8 6 2 2/0 MCM
350

2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x
1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 4 6 6 10 25 50 1501

(–) (–) (2,5) (–) (2,5) (2,5) (4) (4) (6) (10) (25) (50)
16 – 14 – 14 12 10 10 8 6 3 1/0 MCM

300
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Technical Data L Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request.
2International Standards and Approvals, refer to page 39. 3For electromagnetic optional extras see additional data in Catalog 101.

Selection Data L350 L630 L1000 L1250
L351 L400 L600 L631 L800 L1001 L1200 L1251 L1600 L2000

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 1071

UL/Canada2

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107

Ambient temp. +35 °C during 24 hours with peaks up to +40 °C
Ambient temp. +55 °C during 24 hours with peaks up to +60 °C

UL/Canada2

Rated Operational Current Ie

AC-20A No-load operation IEC 60947-3, EN 60947-3
VDE 0660 part 107 690 V

Occasional switching 3 phase, 3 pole 220 V-440 V
under load cos ϕ 0,8 and 500 V
(AC-20B) 1 phase, 2 pole 660 V-690 V

AC-21B Switching of resistive 3 phase, 3 pole 220 V-440 V
loads, including mo- and 500 V
derate overloads 1 phase, 2 pole 660 V-690 V

Interrupting Rating UL/Canada2 600 V
CSA 600 V

Rated Utilization Category IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-23B Occasional switching of 3 phase 220 V-240 V
motors or other high 3 pole 380 V-440 V
inductive loads 500 V

660 V-690 V

Short Circuit Protection

Max. fuse size (aR-characteristic)
Rated short-time withstand current (1s-current)

Terminals
for

connection screw

length

Ambient Temperature of Stages3

V
V

kV

A
A

A

A

A
A
A

A
A
A

A
A

kW
kW
kW
kW

A
A

mm

690 690 690 690 690 690 690 690 690 690
600 600 600 600 600 600 600 600 600 600

6 6 6 6 6 6 6 6 6 6

350 500 800 630 1100 1000 1450 1250 1900 2400
350 500 750 600 950 920 1300 1100 1700 2000

350 400 630 630 800 1000 1200 1250 1600 2000

350 500 800 630 1100 1000 1450 1250 1900 2400

350 500 800 500 1000 630 1200 630 1200 1200
350 450 500 450 630 500 800 500 800 800
315 350 400 360 400 400 400 400 400 400

250 450 500 350 630 400 800 400 800 800
250 400 450 315 500 350 630 350 630 630
200 300 350 250 350 300 350 300 350 350

200 300 300 200 300 200 300 200 200 200
200 200 200 200 200 200 200 200 200 200

45 75 75 45 75 45 75 45 75 75
90 132 132 90 132 90 132 90 132 132
110 132 132 110 132 110 132 110 132 132
65 65 65 65 65 65 65 65 65 65

400 500 800 630 1250 1000 2x800 1250 2x1000 2x1250
on request

Cable lug or copper bus
M12 M12 M16 M16 M16 M16 M16 M16 2xM16 4xM16

20 30 40 30 40 40 40 50 50 50

55 °C during 24 hours with peaks up to 60 °C, permissible load see Rated Thermal
Current.
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Technical Data CAD Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request.
2International Standards and Approvals, refer to page 39. 3Max. 300 V. 4For electromagnetic optional extras see additional data in Catalog 101.
5Values for lower voltages on request.

Selection Data CAD11 CAD12

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 107
SEV2

UL/Canada

min. voltage

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107
SEV2

UL/Canada

Rated Operational Current Ie IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-21A Switching of resistive UL/Canada3 1 V/6 V
loads, including mo- 12 V/24 V
derate overloads 48 V/110 V

220 V/400 V
440 V/500 V

600 V

AC-1 Resistive or low SEV2 1 V/6 V
inductive loads 12 V/24 V

48 V/110 V
220 V/380 V
440 V/500 V

600 V

Short Circuit Protection

Max. fuse size (gL-characteristic)
Rated short-time withstand current (1s-current)

DC Switching Capacity IEC 60947-3, EN 60947-3
VDE 0660 part 107

DC-1 Resistive load SEV2 1 V/6 V
T = 1 ms UL/Canada3 12 V/24 V

48 V/60 V
110 V/220 V
240 V/500 V

600 V

Max. Permissible Wire Gage - Use copper wire only

Single-core or stranded wire

Flexible wire
(sleeving in accordance with DIN 46228)

Ambient Tempera- open at 100 % Iu/Ith
ture of Stages4 enclosed at 100 % Ithe

V
V
V

V

A
A
A

A
A
A
A
A
A

A
A
A
A
A
A

A
A

A
A
A
A
A
A

mm2

AWG

mm2

AWG

600 600
600 600
300 300

15 6

on request

6 6
5 5
6 6

6/3 –/6
2/1 5/5
0,8/0,4 4/3
0,2/0,13 2/1,3
0,1/0,08 1/0,8
0,05 0,5

5/3 –/5
2/1 5/5
0,8/0,4 4/3
0,2/0,13 2/1,3
0,1/0,08 1/0,8
0,05 0,5

6 6
35 50

4/2,5 –/4
1,5/0,8 3/2,2
0,3/0,27 1,2/1
0,2/0,1 0,6/0,3
0,08/0,03 0,25/0,1
0,02 0,1

2x 2x
2,5 2,5
12 12

2x 2x
2,5 2,5
(2,5) (2,5)
14 14

55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Dimensions

1see page 51

mm
inch

Two or Four Hole Panel Mounting

2M, additional length for mounting ER only
3Dimensions in ( ) for ER mounting plate only

2M, additional length for mounting ERF only
3Dimensions in ( ) for ERF mounting plate only

E
for CA4, CA4-1
E-V
for CL4

E-V
for CA4, CA4-1
E
for CL4

EF
for CA4, CA4-1
EF-V
for CL4

EF-V
for CA4, CA4-1
EF
for CL4

E
E-V
ER

EF
EF-V
ERF

CA10
CA11 CA10B C315

CA4 CAD11 CA11B L switches L switches

CA4-1 CL4 CAD12 CL10 CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 Size S2 Size S3

30 30 48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130
1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12

29,5 35x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.16 1.38x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7
.13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28

8-11 8-11 8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15,5-20
.31-.43 .31-.43 .31-.59 .31-.59 .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .51-.67 .61-.79

- - 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
- - 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

- - 4,5 - 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9
- - .18 - .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47

A

B

C

D1

D2

E

M2

CA10
CA11 CA10B C315

CA4 CAD11 CA11B L switches L switches

CA4-1 CL4 CAD12 CL10 CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 Size S2 Size S3

30 30 48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130
1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12

29,5 35x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.16 1.38x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7
.13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28

8-11 8-11 15-19 15-19 15-19 15-19 19-22 19-22 19-22 19-22 19-22 26-30 26-30 26-30 26-30 22-25
.31-.43 .31-.43 .59-.75 .59-.75 .59-.75 .59-.75 .75-.87 .75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98

- - 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
- - 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

- - 4,5 - 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9
- - .18 - .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47

1 1 - - - - - - - - - - - - - -
.04 .04 - - - - - - - - - - - - - -

A

B

C

D1

D2

E

M2

M1
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45

Dimensions

1see page 51

mm
inch

Two or Four Hole Panel Mounting

E22

E22-V

EG
EGF

CA10
CA11
CAD11
CAD12 CL10 CA20 CA25
48 48 48 48
1.89 1.89 1.89 1.89

43 50x56 45 46
1.69 1.97x2.20 1.77 1.81

4 4 4 4
.16 .16 .16 .16

5 5 5 5
.20 .20 .20 .20

30 30 30 30
1.17 1.17 1.17 1.17

A

B

C

D1

E

CA10
CA11 C125
CAD11 L switches

CAD12 CL10 CA20 CA25 C26 C32 C42 C80 Size S2

64 64 64 64 88 88 88 130 130
2.52 2.52 2.52 2.52 3.46 3.46 3.46 5.12 5.12

43 50x56 45 46 58 60 66 84 88
1.69 1.97x2.20 1.77 1.81 2.28 2.36 2.60 3.30 3.46

4 4 4 4 5,5 5,5 5,5 7 7
.16 .16 .16 .16 .22 .22 .22 .28 .28

5 5 5 5 6 6 6 7 7
.20 .20 .20 .20 .24 .24 .24 .28 .28

10-15 10-15 10-15 10-15 13-17 13-17 13-17 15,5-20 15,5-20
.39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .61-.79 .61-.79

19-22 19-22 19-22 19-22 26-30 26-30 26-30 22-25 22-25
.75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98 .87-.98

48 48 48 48 68 68 68 104 104
1.89 1.89 1.89 1.89 2.68 2.68 2.68 4.09 4.09

6,7 6,7 6,7 6,7 0,5 0,5 0,5 2 2
.26 .26 .26 .26 .02 .02 .02 .08 .08

6,7 6,7 6,7 6,7 0,5 0,5 0,5 2 2
.26 .26 .26 .26 .02 .02 .02 .08 .08

A

B

C

D1

D2

D2

E

M

M

EG

EGF

EG

EGF
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46

Dimensions

1see page 51

mm
inch

Four Hole Panel Mounting or Mosaic Mounting

KN1
KD1
KN2

E9
E91

E92

E93
E94 E9 E91 E92 E93 E94

6 6,35 - - -
.24 .25 - - -

12 12,8 - - -
.47 .50 - - -

15,4 17,4 32,5 28,5 32,5
.61 .69 1.28 1.12 1.28

4,7 5,5 - - -
.19 .22 - - -

- - - 4 -
- - - .16 -

D

F

G

K

M

CA4
CA4-1
CL4

CA4
CA4-1 CL4
29,5 35x46
1.16 1.38x1.81B

KN2 CA10
CA11
CAD11
CAD12 CL10 CA20 CA25
48 48 48 48
1.89 1.89 1.89 1.89

43 50x56 45 46
1.69 1.97x2.20 1.77 1.81

4 4 4 4
.16 .16 .16 .16

5 5 5 5
.20 .20 .20 .20

8-15 8-15 8-15 8-15
.31-.59 .31-.59 .31-.59 .31-.59

36 36 36 36
1.42 1.42 1.42 1.42

5,2 5,2 5,2 5,2
.20 .20 .20 .20

A

B

C

D1

D2

E

M

KN1
KD1

CA10
CA11 CA10B
CAD11 CA11B
CAD12 CL10 CA20 CA25 CA20B CA25B C26 C32 C42
64 64 64 64 64 64 64 64 64
2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52

43 50x56 45 46 56 56 58 60 66
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60

4 4 4 4 4 4 4 4 4
.16 .16 .16 .16 .16 .16 .16 .16 .16

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15
.39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59

48 48 48 48 48 48 48 48 48
1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89

4,7 4,7 4,7 4,7 7 7 7 7 7
.19 .19 .19 .19 .28 .28 .28 .28 .28

A

B

C

D1

D2

E

M
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47

Dimensions
mm
inch

Two or Four Hole Panel Mounting

ED22 EC
ED
EC1
ED1

CA10
CAD11 CA20B
CAD12 CA11 CA20 CA25 CA10B CA11B CA25B C26 C32 C42 C43

EC EC EC EC EC EC1 EC EC1 EC EC1 EC EC1 EC EC EC
ED ED22 ED ED22 ED ED22 ED ED22 ED ED1 ED ED1 ED ED1 ED ED1 ED ED ED
48 48 48 48 64 48 64 48 64 64 64 64 64 64 64 64 88 88 88
1.89 1.89 1.89 1.89 2.52 1.89 2.52 1.89 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 3.46 3.46 3.46

50 74 50 74 68 74 68 74 88 74 88 74 88 74 88 74 108 108 108
1.97 2.91 1.97 2.91 2.68 2.91 2.68 2.91 3.46 2.91 3.46 2.91 3.46 2.91 3.46 2.91 4.25 4.25 4.25

4 - 4 - 4 - 4 - 4 4 4 4 4 4 4 4 4 4 4
.16 - .16 - .16 - .16 - .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16

2 4 2 4 2 4 2 4 2 4 4 4 4 4 4 4 7,5 7,5 7,5
.08 .16 .08 .16 .08 .16 .08 .16 .08 .16 .16 .16 .16 .16 .16 .16 .30 .30 .30

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 6 6 6
.20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .24 .24 .24

8-15 - 8-15 - 8-15 - 8-15 - 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15 13-15 13-15 13-15
.31-.59 - .31-.59 - .31-.59 - .31-.59 - .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.59 .51-.59 .51-.59

18-22 11-15 18-22 11-15 18-22 11-15 18-22 11-15 22-25 19-22 22-25 19-22 22-25 19-22 22-25 19-22 28-33 28-33 28-33
.71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 1.1-1.3 1.1-1.3 1.1-1.3

36 - 36 - 48 - 48 - 48 48 48 48 48 48 48 48 68 68 68
1.42 - 1.42 - 1.89 - 1.89 - 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 2.68 2.68 2.68

- 30 - 30 - 30 - 30 - - - - - - - - - - -
- 1.17 - 1.17 - 1.17 - 1.17 - - - - - - - - - - -

2 1,5 2 1,5 2 1,5 2 1,5 2 - 2 - 2 - 2,2 - 2,2 2,2 2,2
.08 .06 .08 .06 .08 .06 .08 .06 .08 - .08 - .08 - .09 - .09 .09 .09

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98

67,5 74,3 67,5 94,3 - 74,3 - 94,3 - 73,7 - 93,7 - 93,7 - 93,7 101 139 139
2.66 2.93 2.66 3.71 - 2.93 - 3.71 - 2.90 - 3.69 - 3.69 - 3.69 3.98 5.47 5.47

67,5 74,3 81,5 94,3 - 94,3 - 94,3 - 93,7 - 93,7 - 93,7 - 93,7 139 139 139
2.66 2.93 3.21 3.71 - 3.71 - 3.71 - 3.69 - 3.69 - 3.69 - 3.69 5.47 5.47 5.47

81,5 94,3 - - 103 - 103 - - 93,7 103 - 103 - 114,5 - 139 177 177
3.21 3.71 - - 4.06 - 4.06 - - 3.69 4.06 - 4.06 - 4.50 - 5.47 6.97 6.97

81,5 94,3 - - - - - - 103 - 127 - 127 - 127 - 177 215 215
3.21 3.71 - - - - - - 4.06 - 5 - 5 - 5 - 6.97 8.46 8.46

- - - - - - - - 127 - 139,5 - 139,5 - 139,5 - 177 215 215
- - - - - - - - 5 - 5.47 - 5.47 - 5.47 - 6.97 8.46 8.46

- - - - - - - - 127 - 152 - 152 - 152 - 215 253 253
- - - - - - - - 5 - 5.98 - 5.98 - 5.98 - 8.46 9.96 9.96

- - - - - - - - 139,5 - 164,5 - 164,5 - 164,5 - 215 253 253
- - - - - - - - 5.47 - 6.48 - 6.48 - 6.48 - 8.46 9.96 9.96

- - - - - - - - 152 - 177 - 177 - 177 - 253 - 291
- - - - - - - - 5.98 - 6.97 - 6.97 - 6.97 - 9.96 - 11.46

- - - - - - - - 152 - - - - - - - 253 - 291
- - - - - - - - 5.98 - - - - - - - 9.96 - 11.46

- - - - - - - - 164,5 - - - - - - - 253 - 329
- - - - - - - - 6.48 - - - - - - - 9.96 - 12.95

A

B

C

C

D1

D2

D2

E

F

M

1

2

3

4

5

6

7

8

9

10

11

12

EC/EC1

ED/ED1/
ED22

EC/EC1

ED/ED1/
ED22

ED/ED22

Stages L
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Dimensions

1see page 51

mm
inch

Single Hole Mounting or Base Mounting

VE22
VE22V

VE
VE-V

VF22
VF22V

VF
VF-V

FS1...
FT1...
FT3...

FH3...
FS2...
FT2...
FT4...

FS4...

1,7
0.2
0

+

0.2
0

+

16,2

0.
2

0
+

17
,9

.008"
0

+.638"

.067" .008"
0

+

.0
08

"
0

+
.7

05
"

FS1...
FS2...
FS4...

FH3...
FT1...
FT2...

FT3...
FT4...

4,8
0.2
0

+

0.5
0

+

30,5

0
+

.008"
0

+

.019"
0

+

1.201"

1.
29

9"
+ .

01
9"

0

0.
5

33

.189"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

CA10
CA11

CA4 CAD11
CA4-1 CL4 CAD12 CL10 CA20 CA25
30 30 48 48 48 48
1.18 1.18 1.89 1.89 1.89 1.89

- - 64 64 64 64
- - 2.52 2.52 2.52 2.52

28 35x46 43 50x56 45 46
1.10 1.38x1.81 1.69 1.97x2.20 1.77 1.81

5 5 6 6 6 6
.20 .20 .24 .24 .24 .24

29,5 29,5 39 39 39 39
1.16 1.16 1.54 1.54 1.54 1.54

39 39 - - - -
1.54 1.54 - - - -

12,5 12,5 18,2 18,2 18,2 18,2
.49 .49 .72 .72 .72 .72

- - 25,2 25,2 25,2 25,2
- - .99 .99 .99 .99

A/E

B

C

D

F

M

FH3...

FH3...

CA10
CA11 CA10B C315
CAD11 CA11B L switches L switches

CAD12 CL10 CA20 CA252 CA20B CA25B C26 C32 C422 C43 C80 C125 Size S2 Size S3

48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 128
1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.04

43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

10,5 10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5 16 16 16 16 19,3
.41 .41 .41 .41 .53 .53 .53 .53 .53 .63 .63 .63 .63 .76

4,1 - 4,1 4,1 4,1 4,1 4,1 4,1 5,4 5,4 5,4 5,4 5,4 7
.16 - .16 .16 .16 .16 .16 .16 .21 .21 .21 .21 .21 .28

5 - 5 5 5 5 5 5 5 6 6 6 6 7
.20 - .20 .20 .20 .20 .20 .20 .20 .24 .24 .24 .24 .28

8-15 - 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15,5-20
.31-.59 - .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .51-.67 .61-.79

36 - 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
1.42 - 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

2,2 - 2,2 3,2 2,5 2,5 5 5 5 7 8,9 8,9 27 11,4
.09 - .09 .13 .10 .10 .20 .20 .20 .28 .35 .35 1.06 .45

A

B

C

D1

D2

D3

E

M
2Dimensions in ( ) for revertive mounting plate
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Dimensions

1see page 51     2not available for switch type CA20

mm
inch

Base Mounting

VE1 CA10
CA11 CA10B
CAD11 CA11B
CAD12 CL10 CA20 CA25 CA20B CA25B C26 C32 C42
48 48 48 48 64 64 64 64 64
1.89 1.89 1.89 1.89 2.52 2.52 2.52 2.52 2.52

43 50x56 45 46 56 56 58 60 66
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60

10,5 10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5
.41 .41 .41 .41 .53 .53 .53 .53 .53

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15
.31-.59 .31-.59 .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59

36 36 36 36 48 48 48 48 48
1.42 1.42 1.42 1.42 1.89 1.89 1.89 1.89 1.89

48 48 48 48 70 70 70 70 70
1.89 1.89 1.89 1.89 2.76 2.76 2.76 2.76 2.76

60 60 60 60 60 60 60 60 60
2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36

A

B

C

D1

D2

E

F

G

VE2

VE3

VE21 (for CA4 and CA4-1)

VE21 (for CA10-CA25)

61,2
2.41"

45 1.
77
"

S 17
.67"

46
1.81"

S 4,5
.18"

35,5
1.40"

45 1.
77
"

S H

VE4

46
1.81"

S 4,5
.18"

A

4,
1

E

.1
6"

52,3
2.06"

45 1.
77
"

S 26,5
1.04"

CA11
CA10 CA11 CA10 CA20 CA10
CAD11 CA20 CAD11 CA25 CAD11 CA11
CAD12 CL10 CA25 CAD12 CL10 CAD12 CA20 CA25

Max. no. of stages Max. no. of stages Max. no. of stages

CA10
CA4 CAD11
CA4-1 CAD12 CA11 CA20 CA25

No. of stages

S =

S =

S =

S =

S =

3 1 - 1 1 1 2 -

3 1 1 2 1 2 2 1

4 2 2 3 2 3 3 2

5 2 2 3 2 3 3 2

5 32 3 4 3 4 4 3

1/2 1/2 1/2 1/2 1

3 3 - - 2

4 - - - -

- - 3 3 -

- - - - 3

5 - - - -

- 4/5 - - -

- - 4 - -

6 - - 4 -

- 6 - - 4

46
1.81

50
1.97

61
2.40

67
2.64

69
2.70

44
1.73

46
1.81

54
2.13

56
2.20

60
2.36

62
2.44

66
2.60

68
2.68

70
2.76

74
2.91

VE2 VE3 VE4 VE21

21
.83

26,5
1.04

26,5
1.04

-
-

-
-

26,5
1.04

-
-

-
-

26,5
1.04

-
-

HSmin.

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1432 of 1659



50

Dimensions
mm
inch

Wall Mounting, Escutcheon Plates and Additional Length

Quick connects for switches CA4-4

UE1
UE2
UE3

UE4
UE5
UE6

UE7 Lamp

Escutcheon plates for mounting E, EF, ER, ERF, EG, EGF, KN1, KD1, KN2, EC, EC1, ED, ED1, VE, VE1, VF

Additional length for amendment (page 4)

Size

CA10
CA11
CAD11 CA20
CAD12 CA25 C26 C32 C42
5,4 5,4 - - -
.21 .21 - - -

- - 9,2 9,2 -
- - .36 .36 -

14,3 14,3 12,2 12,2 12,2
.56 .56 .48 .48 .48

Latching mechanism size S1

Latching mechanism size S2

Snap action

80 3.15"sq 80 3.15"sq
70 2.76"

48
1.89"sq ≈100

≈3.94"

21
.83"

5
.20"

.2
7"
di
a

6,
8
Ø

.3
3"
di
a

8,
5
Ø

A B C
30 39 5,5
1.18 1.54 .22

48 59 6,7
1.89 2.32 .26

64 78 7,4
2.52 3.07 .29

S00

S0

S1

A C
30 5,5
1.18 .22

48 6,3
1.89 .25

64 7,4
2.52 .29

88 8,5
3.46 .33

130 11,5
5.12 .45

S00

S0

S1

S2

S3

Size
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51

Dimensions
mm
inch

Additional Length

Terminal lugs for switches C315, C316 and L switches

Length L

C315 L800 L1600
L350 L630 L1000 L1250 L351 L631 L1001 L1251 C316 L400 L600 L1200 L2000
190 220 230 240 138 148 148 148 150 180 208 256 326
7.48 8.66 9.06 9.45 5.43 5.83 5.83 5.83 5.91 7.09 8.19 10.08 12.83F

C315
C316
L400
L600

L800
L1200
L1600

L2000

F

45

F

1.77"
5

.20"

F

F

F

CA10 C125 C315
CA4 CAD11 L switches L switches

CA4-1 CL4 CAD12 CL10 CA11 CA20 CA25 CA10B CA11B CA20B CA25B C26 C32 C42 C43 C80 Size S2 Size S3

30 34 33,5 37,2 36,7 37,7 39 38,9 42,1 43,1 44,4 42 46,8 50,8 59 61,5 67,5 78,6
1.18 1.34 1.32 1.46 1.44 1.48 1.51 1.53 1.66 1.70 1.75 1.65 1.84 2.00 2.32 2.42 2.66 3.09

38 46 43 49,9 49,4 50,4 53 48,4 54,8 55,8 58,4 54,7 64,3 72,3 80,5 88,0 100 117,2
1.50 1.81 1.69 1.96 1.94 1.98 2.09 1.91 2.16 2.20 2.30 2.15 2.51 2.85 3.17 3.46 3.94 4.61

46 58 52,5 62,6 62,1 63,1 67 57,9 67,5 68,5 72,4 67,4 81,8 93,8 102 114,5 132,5 155,8
1.81 2.28 2.07 2.46 2.44 2.48 2.64 2.28 2.66 2.70 2.85 2.65 3.22 3.69 4.02 4.51 5.22 6.13

54 70 62 75,3 74,8 75,8 81 67,4 80,2 81,2 86,4 80,1 99,3 115,3 123,5 141 165 194,4
2.13 2.76 2.44 2.96 2.94 2.98 3.19 2.65 3.16 3.20 3.40 3.15 3.91 4.54 4.86 5.55 6.50 7.65

62 82 71,5 88 87,5 88,5 95 76,9 92,9 93,9 100,4 92,8 116,8 136,8 145 167,5 197,5 233
2.44 3.23 2.81 3.46 3.44 3.48 3.74 3.03 3.66 3.70 3.95 3.65 4.60 5.39 5.71 6.59 7.78 9.17

70 94 81 100,7 100,2 101,2 109 86,4 105,6 106,6 114,4 105,5 134,3 158,3 166,5 194 230 271,6
2.76 3.70 3.19 3.96 3.94 3.98 4.29 3.40 4.16 4.20 4.50 4.15 5.29 6.23 6.56 7.64 9.06 10.69

78 106 90,5 113,4 112,9 113,9 123 95,9 118,3 119,3 128,4 118,2 151,8 179,8 188 220,5 262,5 310,2
3.07 4.17 3.56 4.46 4.44 4.48 4.84 3.78 4.66 4.70 5.05 4.65 5.98 7.08 7.40 8.68 10.33 12.21

86 118 100 126,1 125,6 126,6 137 105,4 131 132 142,4 130,9 169,3 201,3 209,5 247 295 348,8
3.39 4.65 3.94 4.96 4.94 4.98 5.39 4.15 5.16 5.20 5.60 5.15 6.67 7.93 8.25 9.72 11.61 13.73

94 - 109,5 138,8 138,3 139,3 151 114,9 143,7 144,7 156,4 143,6 186,8 222,8 231 273,5 327,5 387,4
3.70 - 4.31 5.46 5.44 5.48 5.94 4.52 5.66 5.70 6.15 5.65 7.36 8.77 9.09 10.77 12.89 15.25

- - 119 151,5 151 152 165 124,4 156,4 157,4 170,4 156,3 204,3 244,3 252,2 300 360 426
- - 4.68 5.96 5.94 5.98 6.50 4.90 6.16 6.20 6.70 6.15 8.04 9.62 9.54 11.81 14.17 16.77

- - 128,5 - 163,7 164,7 179 133,9 169,1 170,1 184,4 169 221,8 265,8 274 326,5 392,5 464,6
- - 5.06 - 6.44 6.48 7.05 5.27 6.66 6.70 7.25 6.65 8.73 10.46 10.79 12.85 15.45 18.29

- - 138 - 176,4 177,4 193 143,4 181,8 182,8 198,4 181,7 239,3 287,3 295,5 353 425 503,2
- - 5.43 - 6.94 6.98 7.60 5.65 7.16 7.20 7.80 7.15 9.42 11.31 11.63 13.90 16.73 19.81

1

2

3

4

5

6

7

8

9

10

11

12

Stages
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52
We reserve the right to make technical and dimensional changes without prior notice.

The Range of “Blue Line” Switchgear
Technical literature covering the following products is available on request.

Catalog
Number

Main Switches and Main Switches with Emergency Function 16 A-315 A
Maintenance Switches 20 A-315 A
Switch Disconnectors 20 A-315 A
According to IEC 60947-3, EN 60947-3, VDE 0660 part 107, IEC 60204, EN 60204 and VDE 0113

CL Switches 10 A-20 A
C, CA and CAD Switches 10 A-315 A and L Switches 350 A-2400 A
C, CA and CAD switches are designed for universal application. They are recommended for instrument, isolator,
double-throw and motor control.
L switches are designed for load and off-load applications. They are used to switch resistive or low inductive
loads.

Optional Extras and Enclosures
The complete product line, a large number of optional extras is available, including door interlocks, push-pull
devices, cylinder and padlock attachments, control and indicator devices, AC motor drives, as well as 
enclosures, both insulated and metal.

A and AD Switches 6 A-25 A
A and AD switches have 4 contacts in each switching stage. These switches provide an extensive range of switch 
functions and require a minimum mounting depth. Up to 36 switching positions are possible, with availability of 
48 contacts per 12 stage switch column.

CG, CH and CHR Switches 10 A-25 A
Ultra compact CG, CH and CHR switches are ideally suited for control and instrumentation applications.
Switch terminals are “finger-proof” and conveniently accessible for wiring and are delivered open. All CG4 switches
offer specially designed gold plated contacts or H-bridges with “cross-wire” contact systems, which facilitates
their use in electronic circuitry and chemically aggressive environments.

DH, DHR, DK and DKR Switches 6 A-16 A
DH, DHR, DK and DKR switches incorporate unique corrosion resistant contacts that permit operation on system
voltage as low as 1 V. They have fully enclosed and protected contacts which can be operated either by rotary
and/or lateral handle movement. D switches are used in calibration and semiconductor circuits. They are also
used for relay and contactor control.

X Switches 80 A-630 A
X switches can be applied for load, tap and gang switching duties. They incorporate 6 contacts in each switching
stage. Their compact design provides a minimum length dimension for mounting purposes.

KG Switches 20 A-315 A and KH and KHR Switches 16 A-80 A
KG, KH and KHR switches are excellent circuit interruptors. They have high through fault and fault making
capacities and are especially designed for use as isolators and safety switches for machine tools, distribution
panels and switchboards. KG ON/OFF switches offer unusually high dimensioned air and creepage distances
between terminals which are designed for time saving “straight-line” wiring. ON/OFF switches are available with
up to 8 poles and double-throw switches are available with up to 4 poles.

Contactors 16 A-115 A and Motor Starters 1,1 kW-55 kW
These include control relays, motor contactors, two and four pole output contactors, heating contactors, 
thermal overload relays.

Push Buttons and Pilot Lights, 22,5 mm Ø
A complete range of state-of-the-art push buttons and pilot lights represent an ideal combination of functional
security and economical efficiency in a modular design. 

500
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SALES AND SERVICE ORGANIZATION

Australia

australian solenoid f co. pty. ltd.
379 Liverpool Road, ASHFIELD, N.S.W. 2131
P. O. Box 1093, ASHFIELD, N.S.W. 1800
Tel: +61 2 9797-7333, Fax: 0092
e-mail: sales@austrasol.com.au

Austria

austro solenoid f ges.m.b.h.
Schumanngasse 35, Postfach 431
A-1181 WIEN
Tel: +43 1 404 06, Fax: 404 06-190
e-mail: aso@krausnaimer.com

Belgium, Luxembourg

solenoid benelux f b. v.
Stationstraat 34
B-3070 KORTENBERG
Tel: +32 2 757-0141, Fax: 1640
e-mail: info@solenoid.be

Brazil

solenoid do brasil f ltda.
Avenida Berna 230
04774-020 SAO PAULO
Tel: +55 11 5524-1288, Fax: 5521-4659/9633
e-mail: knbrasil@krausnaimer.com.br

Canada

canadian solenoid f inc.
219 Connie Crescent, Unit 13A
CONCORD, Ontario, L4K 1L4
Tel: +1 905 738-1666, Fax: 9327
e-mail: cdnsolenoid@cansol.on.ca

Chile

ASEA BROWN BOVERI S. A.
Vicuña Mackenna 1602, Casilla 3555
SANTIAGO DE CHILE
Tel: +56 2 544-7411, Fax: 7418

Cyprus

ELECTROMATIC CONSTRUCTIONS LTD.
72, Evagoras Pallikarides Str., CY-2235 LATSIA-Nicosia
P. O. Box 12630, CY-2251 LATSIA-Nicosia
Tel: +357 2 48 41 41, Fax: 48 57 47

Czech Republic

OBZOR, vyrobní dru$stvo Zlín
Louky-Slanica 378
CZ-76413 ZLÍN
Tel: +420 57 7195-111/-153 (Techn. Supp.)
Fax: +420 57 7195-152/-138 
e-mail: ots@obzor.cz

Denmark

C. THIIM A/S Ingeniørfirma
Transformervej 31
DK-2730 HERLEV
Tel: +45 44 85 80 00, Fax: 80 05
e-mail: thiim@thiim.com

Finland

suomen solenoid f oy
Karitie 7
FIN-01530 VANTAA
Tel: +358 9 825-4240, Fax: 42410
e-mail: etunimi.sukunimi@finsol.fi

France

solenoid france f s. a.
33, rue Bobillot
F-75013 PARIS
Tél: +33 1 58 40 80 80, Fax: 45 80 91 19
e-mail: sales@solfrance.fr

Germany

deutsche solenoid f vertriebs-gmbh
Wikingerstraße 20-28, D-76189 KARLSRUHE
Postfach 10 01 24, D-76231 KARLSRUHE
Tel: +49 721 59 88-0, Fax: 59 28 28
e-mail: desol@krausnaimer.com

Great Britain

u. k. solenoid f ltd.
115 London Road
NEWBURY/BERKSHIRE RG14 2AH
Tel: +44 1635 45991, Fax: 37807
e-mail: sales@uksol.co.uk

Greece

KALAMARAKIS-SAPOUNAS S. A.
Ionias & Neromilou Str., P. O. Box 46566
GR-13671 ACHARNES/ATHENS
Tel: +30 2 10 240-6000-6, Fax: 240-6007
e-mail: ksa@ksa.gr

Hungary

GANZ, Schalter- u. Gerätefabrik
X. Kõbányal út 41/c, Postfach 87
H-1475 BUDAPEST
Tel: +36 1 261-5479, Fax: 4685
e-mail: ganzkk@ganzkk.hu

Iceland

BRAEDURNIR ORMSSON EHF
Lágmúli 6-9, P. O. Box 8670
REYKJAVIK
Tel: +354 530-28 00, Fax: 28 10
e-mail: skuli@ormsson.is

Iran

RBS technische und kommerzielle
Beratungsgesellschaft mbH
Kohlriege 14
D-33758 SCHLOSS HOLTE
Tel: +49 5207 9111-0, Fax: 9111-19
e-mail: kontakt@rbs-gmbh.de

Republic of Ireland

irish solenoid f ltd.
Bay 145, Shannon Free Zone
SHANNON, Co. Clare
Tel: +353 61 704700, Fax: 471084
e-mail: salesirs@krausnaimer.ie

Italy

solenoid italia f s.r.l.
Via Terracini, 9
I-24047 TREVIGLIO (BG)
Tel: +39 0363-30 11 12, Fax: 30 21 13

Japan

solenoid japan f co. ltd.
Yoshiwada Building 2F
1-11-6 Hamamatsucho
Minato-Ku, TOKYO 105-0013
Tel: +81 3 3436-6151, Fax: 6325

Kuwait

AMMAR & PARTNERS ELECTRICAL CO.
P. O. Box 1871
13019 SAFAT
Tel: +965 483-0122/483-0133
Fax: +965 484-1818

Malaysia

INDUSTRIAL AUTOMATION (M) Sdn Bhd
30-3 & 30-4 Loke New Road
55200 KUALA LUMPUR
Tel: +60 3-9-2210511, Fax: 2222299
e-mail: inquiry@iasb.com.my

Mexico

ING. JAVIER CABALLERO B.
A. Gaviño 30, Satélite,
53100, Edo. de Mexico, MEXICO
Tel: +52 5555 62-7577, Fax: 0434
e-mail: j_caballero_b@infosel.net.mx

Netherlands

solenoid benelux f b. v.
Wegtersweg 38, Postbus 199
NL-7556 BR HENGELO (Ov.)
Tel: +31 74 291-9441, Fax: 8380
e-mail: info@solenoid.nl

New Zealand

new zealand solenoid f co. ltd.
42 Miramar Avenue, P. O. Box 15-009
WELLINGTON
Tel: +64 4 380-9888, Fax: 9877
e-mail: sales@nzsolenoid.co.nz

Norway

norsk solenoid f a/s
Hjalmar Brantings vei 8, P. O. Box 21, Økern
N-0508 OSLO
Tel: +47 22 64 44 20, Fax: 65 39 49
e-mail: nos@norsksol.no

Poland

ASTAT sp. z o.o
ul. Dabrowskiego 461
PL-60451 POZNAN
Tel: +48 61 848-8871/72, Fax: 8276
e-mail: info@astat.com.pl

Portugal

ELECTRICOL-DAMAS, FERREIRA & DAMASCENO, S. A.
Apartado 1083
P-2671-852 SANTO ANTÓNIO DOS CAVALEIROS
Tel: +351 21 989-8939, Fax: 988-6464

Kingdom of Saudi-Arabia

HAWA ELECTRIC PANEL BOARD FACTORY
Industrial Area, P. O. Box 1684
DAMMAM 31441
Tel: +966 3 847-2061, Fax: 2056

Singapore

solenoid singapore f pte. ltd.
115A, Commonwealth Drive
# 03-17/23
SINGAPORE 149 596
Tel: +65 6473-8166, Fax: 8643
e-mail: krausnaimer@singsol.com.sg

Slovenia

SCHRACK Energietechnik d.o.o.
Glavni trg 47
SI-2380 SLOVENJ GRADEC
Tel: +386 2 88 392 00, Fax: 434 71
e-mail: schrack.sg@schrack-energietechnik.si

Republic of South Africa

south african solenoid f co. pty. ltd.
7 Village Crescent, Linbro Village
Linbro Business Park, SANDTON 2065
P. O. Box 511, KELVIN 2054
Tel: +27 11 608-6060, Fax: 608-2874
e-mail: sales@sasolenoid.co.za

Spain

HAZEMEYER ESPAÑOLA S. A.
Crta. de Tiana s/n, Esq. N-2
BADALONA-BARCELONA
Tel: +34 93 389-4262, Fax: 384-3586
e-mail: heshaze@catworld.net

Sweden

skandinaviska solenoid f ab
Dr. Widerströms Gata 11, FRUÄNGEN
Box 42097, S-126 14 STOCKHOLM
Tel: +46 8 97 00 80, Fax: 97 87 33
e-mail: order@skansol.se

Switzerland

AWAG Elektrotechnik AG
Sandbüelstraße 2, Postfach
CH-8604 VOLKETSWIL
Tel: +41 1 908-1919, Fax: 1999
e-mail: info@awag.ch

Taiwan

NUWTEC ENTERPRISE Co Ltd
No. 301, Sec. 1, Nan Kang Road
TAIPEI 115, Taiwan, R. o. C.
Tel: +886 2 265-13279, Fax: 13264
e-mail: nathan.nuwtec@msa.hinet.net

Turkey

ÜNAL KARDES ELEKTRIK GEREÇLERI A. S.
Besyol, Eski Londra Asfaltı-6
TR-34630 SEFAKÖY-Istanbul
Tel: +90 212 624-9204, Fax: 592-4810
e-mail: info@unalkardes.com.tr

USA

american solenoid f co. inc.
760 New Brunswick Road, P. O. Box 430
SOMERSET, NJ 08873
Tel: +1 732 560-1240, Fax: 8823
e-mail: amsol@krausnaimer-us.com

´

01.01.2005 © 2005, Kraus & Naimer Printed in Germany

¸ ¸
¸

´
¸

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1436 of 1659



P1A A101  GB

f

K  01.05

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1437 of 1659



                                   

SP194 FAIRFIELD WWTP INLET SPS

SURGE DIVERTER & SURGE 
REDUCTION FILTER 

1. TDS1100 SURGE DIVERTER TECHNICAL 
DETAILS

2. DAR ALARM RELAY TECHNICAL DETAILS 

3. TDF SURGE REDUCTION FILTER TECHNICAL 
DETAILS
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CRITEC® TDF

Model TDF3A TDF3A TDF10A TDF10A TDF20A TDF20A
120V 240V 120V 240V 120V 240V

Item Number for Europe 700001 700002 700003 700004 700005 700006
Nominal Voltage Un 120V 240V 120V 240V 120V 240V
Distribution System 1Ph 2W+G, TN-S & TN-C-S
Max. Cont. Operating 170V 340V 170V 340V 170V 340V
Voltage Uc
Stand-off Voltage 240V 400V 240V 400V 240V 400V
Frequency 0 to 60Hz 50/60Hz 0 to 60Hz 0 to 60Hz 0 to 60Hz 50/60Hz
Max. Line Current IL 3A 10A 20A
Operating Current @ Un 135mA 250mA 240mA 480mA 240mA 480mA
Max. Discharge Current Imax 20kA 8/20 μs L-N

20kA 8/20 μs L-PE
10kA 8/20 μs N-PE

Protection Modes All modes protected
Technology TD Technology

In-line series low pass sine wave filter
Voltage Protection Level Up

@ 500A, 8/20μs (UL SVR) 500V 700V 500V 700V 500V 700V
@ Cat B3, 3kA 8/20μs <250V <600V <250V <600V <250V <600V
Filtering @100kHz -62dB -65dB -53dB
Status Green LED. On=Ok. Isolated opto-coupler output(1)

Dimensions 4 M. 90 mm x 68 mm x 72 mm 8 M. 90 mm x 68 mm x 144 mm
(3.5" x 2.6" x 2.8") (3.5" x 2.6" x 5.6") 

Weight 0.35 kg (0.77 lb) 0.75 kg (0.77 lb) 0.8 kg (1.7 lb)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection 1 mm2 to 6 mm2 (#18AWG to #10) 
Mounting 35 mm top hat DIN rail
Back-up Overcurrent Protection 3A 10A 20A
Temperature -35°C to +55°C (-31°F to +131°F)
Humidity 0% to 90%
Warranty 5 years
Approvals UL 1449, UL 1283, CSA 22.2, C-Tick, CE (NOM 3A, 120V)
Surge Rated to Meet ANSI/IEEE C62.41.2 Cat A, Cat B, Cat C
(1) Opto-coupler output can be connected to DAR275V to provide Form C dry contacts, Page 35

Transient Discriminating Filter
Asia/Australia

Europe
Latin America

North America

The TDF series has been specifically designed for process control
applications to protect the switched mode power supply units on
devices such as PLC controllers, SCADA systems and motor con-
trollers. Units are UL Recognized and available for 3A, 10A and
20A loads and suitable for 110-120V ac/dc and 220-240Vac 
circuits.

The TDF is a series connected, single phase surge filter providing
an aggregate surge capacity of 50kA (8/20μs) across L-N, L-PE,
and N-PE. The low pass filter provides up to 65dB of attenuation
to voltage transients. Not only does this reduce the residual let-
through voltage, but it also helps further reduce the steep voltage
rate-of-rise providing superior protection for sensitive electronic
equipment.

• In-line series protection

• High efficiency low pass sine wave filtering – ideal
for the protection of switched mode power supplies

• Three modes of protection: L-N, L-PE & N-PE

• 35 mm DIN rail mount – simple installation

• Transient Discriminating (TD) Technology –
provides increased service life

• LED status indication and opto-isolated output –
for remote status monitoring

Status
Sense

L
I
N
E

E
Q
U
I
P
M
E
N
T
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CRITEC® DDI/DAR/TDS SC

DIN Decoupling Inductor/
DINLINE Alarm Relay & Surge Counter

Asia/Australia
Europe

Latin America

Decoupling inductors are installed between spark
gap and MOV protection devices to ensure 
correct coordination. As the decoupling inductors
are installed in series with the load, two units are
available, a compact unit for circuits up to 35A
and a larger unit for 63A circuits.

• Use for decoupling of spark gaps and MOVs – allows correct 
coordination of different SPD technologies

• 35 mm2 tunnel terminals – accepts large cable size

• 63A model features top and bottom terminals – 
flexible installation

• The DINLINE Alarm Relay (DAR) is used with TDF products 
where alarm contacts are required for remote signaling

• The TDS-SC Surge Counter provides a non-resettable record of 
the number of surges diverted

Model DDI 35 DDI 63 DAR275V TDS SC
Item Number for Europe 700465 700475 700900 701250
Nominal Voltage Un - - 20-110V---, 100-240V~  –
System Compatibility(1) - - TN-C, TN-S, TN-C-S & TT
Max. Cont. Operating Voltage Uc 500V~ 200V--- 275V -
Stand-off Voltage - - 275V -
Operating Current @ Un - - 20mA -
Frequency 0 to 60Hz -
Max. Line Current IL 35A @ 40°C   63A @ 40°C - -
Temperature Increase 45º C @ max line current (IL) - -
Inductance 7.5μH      15μH - -
Resistance 4.5mΩ     1.7mΩ - -
Technology - - CT - trip threshold 300A 8/20μs
Status - - Red/Green LEDs Maximum count

Change-over contact(1) 9999 Non-resettable
Dimensions 2 M. 90 mm x 68 mm x 36 mm 4 M. 90 mm x 68 mm x 72 mm 2 M.

(3.5" x 2.6" x 1.4") approx. (3.5" x 2.6" x 2.8") approx. 90 mm x 68 mm x 36 mm
(3.5” x 2.6” x 1.4”) (excluding CT)

Weight 0.45 kg (1 lb) approx. 1 kg (2.2 lb) approx. 0.2 kg (0.44 lb)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection ≤35 mm2 (#2AWG) solid 1 mm2 to 6 mm2 (#18AWG to #10) 

≤25 mm2 (#4AWG) stranded
Mounting 35 mm top hat DIN rail
Back-up Overcurrent Protection 35A 63A - -
Temperature -40°C to +70°C (-40°F to +158°F) -35°C to +55°C (-31°F to +131°F)
Humidity 0% to 90%
Warranty 5 years CSA22.2 -
Approvals CE C-Tick, AS 3260, CE

(1) Form C = Change-over contact (Form C dry contact), 400V~/3A 1 mm2 to 6 mm2 (#18AWG to #10AWG) connecting wire

68 mm

90 mm

36 mm

68 mm

90 mm

72 mm

DDI 63DDI 35

DDI 63

DDI 35The DAR (DINLINE Alarm Relay) can be connected
to TDF units to provide potential free change-over
alarm contacts. The TDS SC (Surge Counter) unit is
designed to provide visual indication of the 
number of surges registered. It uses a current 
transformer through which the ground conductor
connecting to one, or all, of the surge protection
modules is fed. Current diverted by the operation
of the surge module, which exceeds a 300A trip
threshold, will be registered on the counter.
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SP194 FAIRFIELD WWTP INLET SPS

THERMAL OVERLOAD 
1. CT7 THERMAL OVERLOAD TECHNICAL 

DETAILS
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ACS thermal overload relays
Type CT 7

Cat. No. CT 7-24

Cat. No. CT 7-45

Cat. No. CT 7-75

Cat. No. CT 7-100

Cat. No. CT 7-24-P-A

Standard
motor kW Suit  CA 7 Cat. No.
-

-

-

-

-

-

1.0

1.5

2.2

4

5.5/7.5

11

11/15

18.5/22

11/15

18.5/22

30

37

45

Approx kW range
@ 400/415 V
-

-

-

0.1…0.17

0.17…0.34

0.34…0.6

0.6…1.0

1.0…1.8

1.8…2.7

2.7…5.0

5.0…8.0

8.0…12.5

9…16

16…24

9…16

16…24

24…33

33…41

40…45

Current
range A
0.1…0.16

0.16…0.24

0.24…0.4

0.4…0.6

0.6…1.0

1.0…1.6

1.6…2.4

2.4…4

4…6

6…10

10…16

16…24

18…30

30…45

18…30

30…45

45…60

60…75

70…90

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-9…37

CA 7-12…37

CA 7-23…37

CA 7-30…43

CA 7-37…43

CA 7-60…85

CA 7-60…85

CA 7-60…85

CA 7-72…85

Separate mount

CT 7-24-0.16
CT 7-24-0.24
CT 7-24-0.4
CT 7-24-0.6
CT 7-24-1
CT 7-24-1.6
CT 7-24-2.4
CT 7-24-4
CT 7-24-6
CT 7-24-10
CT 7-24-16
CT 7-24-24
CT 7-45-30 2)
CT 7-45-45 2)
CT 7-75-30
CT 7-75-45
CT 7-75-60
CT 7-75-75
CT 7-100-90

Thermal overload relays to IEC 947 and AS 3947 

❍ Tripping class 10 A
❍ Single phasing sensitivity to IEC 947
❍ Separate N/O and N/C contacts
❍ Reset Auto/Man and test facility
❍ Easy access to control terminals
❍ Trip indicator

Notes: 2) CT 7-45 cannot be separately mounted, use CT 7-75 with equivalent current rating.

Refer catalogue SACS

Pull to test tripping of
N/C contacts.
Push to open contacts
momentarily.

Current setting dial

Trip indicator flag yellow

Reset button / manual,
auto select

CT 7 thermal overload
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Short circuit co-ordination
Type ‘1’ with circuit breakers or fuses

Refer Catalogue C-CO

MCCB or fuse DOL starting
50/65 kA @ 400/415 V to AS 3947.4.1

TemBreak Moulded Case
Circuit Breaker or fuse

0.37

0.55

0.75

1.1

1.5

2.2

3.0

4.0

5.5

7.5

11

15

18.5

22

30

37

45

55

75

90

110

132

150

160

185

200

250

315

1 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

30 - 45

45 - 60

60 - 75

70 - 90

85 - 110

105 - 150

140 - 200

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 630

160 - 630

Motor
size kW

Approx.
amps

1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

40

55

66

80

100

130

155

200

225

250

270

310

361

425

530

Terasaki
circuit or
breaker

XM30PB/1.4

XM30PB/2

XM30PB/2.6

XM30PB/4.0

XM30PB/5

XM30PB/8

XM30PB/10

XM30PB/12

XH125NJ/20

XH125NJ/20

XH125NJ/32

XH125NJ/50

XH125NJ/50

XH125NJ/63

XH125NJ/100

XH125NJ/100

XH125NJ/125 1)

XH125NJ/125 1)

XH250NJ/250

XH250NJ/250 1)

XH250NJ/250 1)

XH400NE/400

XH400NE/400

XH400NE/400

XH400NE/400

XH400NE/400

XH630NE/630

XH630NE/630

NHP HRC
fuse to BS88 

NTIA-6

NTIA-6

NTIA-10

NTIA-10

NTIA-10

NTIA-16

NTIA-16

NTIA-25

NTIA-32

NTIS-40

NTIS-50

NTIS-63

NTCP-80

NTCP-80

NTCP-100

NTF-160

NTF-160

NTF-200

NTKF-250

NTKF-250

NTKF-315

NTMF-355

NTMF-355

NTMF-400

NTTF-450

NTTM-500

NTTM-630

NTLM-710

Sprecher + Schuh
contactor type

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-9

CA 7-12

CA 7-16

CA 7-23

CA 7-30

CA 7-37

CA 7-43

CA 7-60

CA 7-72

CA 6-85

CA 6-105-EI

CA 6-140-EI

CA 6-170-EI

CA 6-210-EI

CA 6-210-EI

CA 6-250-EI

CA 6-300-EI

CA 6-300-EI

CA 6-420-EI/CA 5-450

CA 6-420-EI/CA 5-450

CA 5-550

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-45

CT 7-45

CT 7-45

CT 7-75

CT 7-75

CT 7-100

CT 6-110

CT 6-150

CT 6-200

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-52

CEF 1-52

Sprecher + Schuh
thermal O/L relay type

Setting range
amps

Notes: Fuses 65 kA. XH125NJ circuit breaker combinations limited to 50 kA, others 65 kA.
Overloads may be changed to different types eg. thermal style to electronic.
Some combinations also gives Type ‘2’ performance.
1) Use ‘magnetic only’ breaker - Refer NHP.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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Short circuit co-ordination
Type ‘2’ using Terasaki circuit breakers

Refer Catalogue C-CO

TemBreak circuit breakers DOL starting
50 kA @ 400/415 V to AS 3947.4.1

TemBreak MCCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

11

15

18.5

22

30

37

45

55

75

90

110

132

150

160

200

200

250

320

1 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

30 - 45

45 - 60

60 - 75

70 - 90

85 - 110

105 - 150

140 - 200

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 400

160 - 630

160 - 630

Motor
size kW

Approx.
amps

1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

40

55

66

80

100

130

155

200

225

250

270

361

361

425

538

Terasaki
circuit breaker
XM30PB/1.4

XM30PB/2

XM30PB/2.6

XM30PB/4.0

XM30PB/5

XM30PB/8

XM30PB/10

XM30PB/12

XH125NJ/20

XH125NJ/20

XH125NJ/32

XH125NJ/50

XH125NJ/50

XH125NJ/63

XH125NJ/100

XH125NJ/100

XH125NJ/125

XH125NJ/125 1)

XH250NJ/250

XH250NJ/250

XH250NJ/250 1)

XS400SE/400

XS400SE/400

XS400SE/400

XS400SE/400

XS400SE/400

XS630SE/630

XS630SE/630

CA 7-9

CA 7-9

CA 7-9

CA 7-16

CA 7-16

CA 7-16

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-43

CA 7-43

CA 7-43

CA 6-85

CA 6-85

CA 6-105-EI

CA 6-105-EI

CA 6-140-EI

C A6-170-EI

CA 6-210-EI

CA 6-210-EI

CA 6-250-EI

CA 6-300-EI

CA 6-420-EI

CA 5-450

CA 5-700

CA 5-700

Setting
range amps

Sprecher + Schuh
contactor

CT 7-24-1.6

CT 7-24-1.6

CT 7-24-2.4

CT 7-24-4

CT 7-24-4

CT 7-24-6

CT 7-24-10

CT 7-24-10

CT 7-24-16

CT 7-24-16

CT 7-24-24

CT 7-45-30

CT 7-45-45

CT 7-45-45

CT 7-75 2)

CT 7-75 2)

CT 6-90

CT 6-110

CT 6-150

CT 6-200

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-41/42

CEF 1-22 2)

CEF 1-52 2)

CEF 1-52 2)

Sprecher + Schuh
overload relay

Notes: Overloads may be thermal or electronic.
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current.
1) Use ‘magnetic only’ breaker or next higher circuit breaker / contactor combination.
2) Use with separate mounting bracket.
Data for 65 kA co-ordination available refer Cat. C-CO.
240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000
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Short circuit co-ordination
Type ‘2’ using Terasaki circuit breakers

Refer Catalogue C-CO

Din-T circuit breakers with rotary isolator. DOL starting.
50 kA @ 400/415 V to AS 3947.4.1

Din-T MCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

11

15

18.5

Motor
size
kW

Approx.
amps @
400/415 V
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

21

28

34

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-80

LA 7-100

LA 7-100

Sprecher +
Schuh
isolator

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 4

Din-T 10 / 6

Din-T 10 / 6

Din-T 10 / 10

Din-T 10 / 16

Din-T 10 / 16

Din-T 10 / 20

Din-T 10 / 32

Din-T 10 / 40

Din-T 10 / 63

Din-T 10 / 63

Terasaki
circuit breaker

-

-

-

-

-

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

KTL 3-65

CA 7-9

CA 7-9

CA 7-9

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-23

CA 7-30

CA 7-30

CA 7-37

CA 7-37

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-24

CT 7-45

CT 7-24

CT 7-45

CT 7-45

0.6 - 1.6

1 - 1.6

1.6 - 2.4

2.4 - 4

2.4 - 4

4 - 6

6 - 10

6 - 10

10 - 16

10 - 16

16 - 24

18 - 30

30 - 45

Thermal
overload
range

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs

0.37

0.55

0.75

1.1

1.5

2.2

3

4

5.5

7.5

9

10

11

15

18.5

22

30

37

45

55

75

90

110

132

160

200

Motor size
kW

Approx. FLC @
400/415 V (A)
1.1

1.5

1.8

2.6

3.4

4.8

6.5

8.2

11

14

17

19

21

28

34

40

55

66

80

100

135

160

200

230

270

361

XM30PB/1.4

XM30PB/2.0

XM30PB/2.6

XM30PB/4

XM30PB/5

XM30PB/8

XM30PB/8

XM30PB/10

TL100NJ/20

TL100NJ/20

TL100NJ/32

TL100NJ/32

TL100NJ/32

TL100NJ/50

TL100NJ/50

TL100NJ/63

TL100NJ/100

TL100NJ/100

TL250NJ/160

TL250NJ/160

TL250NJ/250

TL250NJ/250

TL250NJ/250

TL400NE/400

TL400NE/400

TL400NE/400

Terasaki circuit
breaker

CA 7-9

CA 7-9

CA 7-9

CA 7-16

CA 7-16

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-30

CA 7-43

CA 7-43

CA 7-43

CA 7-72

CA 7-72

CA 6-105

CA 6-105

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-210-EI

CA 6-300-EI

CA 6-420-EI

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-2.9-10

CEP 7-M32-5-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-12-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M37-37-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEF 1-11/12

CEF 1-11/12

CEF 1-11/12

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

CEF 1-41/42/52

1.0 -  2.9

1.0 - 2.9

1.0 - 2.9

1.0 - 2.9

1.6 - 5

3.7 - 12

3.7 - 12

3.7 - 12

3.7 - 12

12 - 32

12 - 32

12 - 32

12 - 32

12 - 32

12 - 37

14 - 45

26 - 85

26 - 85

26 - 85

0.5 - 180

0.5 - 180

0.5 - 180

160 - 630

160 - 630

160 - 630

160 - 630

Sprecher +
Schuh
current limiter

Sprecher +
Schuh
contactor

Sprecher +
Schuh
thermal
O/L relay

Sprecher + Schuh
contactor

Setting
range (A)

Sprecher + Schuh
thermal O/L type

Note: 240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1446 of 1659



ACS thermal overloads CT 7
Technical data

Main current circuit CT 7-24

Rated insulation voltage U i [V]

Rated impulse withstand voltage U imp [V]

Rated operating voltage Ue [V]

Pollution 

Isolation voltage between main current path

and control circuit to DIN, VDE 106,

Part 101 and Part 101 A1 [V]

Current range

Heat dissipation (for 3 phase)

lower value of adjustment [W]

upper value of adjustment [W]

Connections

Flexible wire with sleeve [mm2]

Stranded/solid core [mm2]

Tightening torque [Nm]

690

6000

690

III/3

440

0.1…24

2.5

6

M4

2 x (1…4)

2 x (1…6)

1.8

690

6000

690

III/3

440

18…45

3

7.5

M6

1 x 25 /

2 x (1…10)

2 x (1…16)

3.5

690

6000

690

III/3

440

18…60(75)

3 (7)

7.5 (10)

M6

1 x 25 /

2 x (1…10)

2 x (1…16)

3.5

CT 7-45 CT 7-75 CT 7-100

1000

8000

1000

III/3

440

70…90

<16

<28

M8

50

16

50

6

Control circuit CT 7-24

Rated insulation voltage U i [V]

Rated impulse withstand voltage U imp [V]

Rated operating voltage Ue [V]

Pollution 

Rated operating current Ie

AC 15 220...240 V [A]

400...415 V  [A]

500 V [A]

DC 13 24 V  [A]

60 V [A]

110 V  [A]

220 V  [A]

Isolation voltage between main current path

and control circuit to DIN, VDE 106,

Part 101 and Part 101 A1 [V]

Conventional thermal current [A]

Short circuit protection fuse gL [A]

Connections

Flexible wire with sleeve [mm2]

Stranded/solid core [mm2]

Tightening torque [Nm]

500

6000

500

III/3

N/O / N/C

1.5/1.5

0.5/0.9

0.5/0.8

0.9/0.9

0.75/0.75

0.4/0.4

0.2/0.2

240

6

6

M3.5

2 x (0.75…2.5)

2 x (0.75…4)

1.2

500

6000

500

III/3

N/O / N/C

1.5/1.5

0.5/0.9

0.5/0.8

0.9/0.9

0.75/0.75

0.4/0.4

0.2/0.2

240

6

6

M3.5

2 x (0.75…2.5)

2 x (0.75…4)

1.2

500

6000

500

III/3

N/O / N/C

1.5/1.5

0.5/0.9

0.5/0.8

0.9/0.9

0.75/0.75

0.4/0.4

0.2/0.2

240

6

6

M3.5

2 x (0.75…2.5)

2 x (0.75…4)

1.2

500

6000

500

III/3

N/O / N/C

1.5/1.5

0.5/0.9

0.5/0.8

0.9/0.9

0.75/0.75

0.4/0.4

0.2/0.2

240

6

6

M3.5

2 x (0.75…2.5)

2 x (0.75…4)

1.2

CT 7-45 CT 7-75 CT 7-100
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ACS thermal overloads CT 7
Technical data

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA

damp/heat, constant, to DIN, IEC 68, Part 2 - 3

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30

-25...+60 ˚C

-25...+50 ˚C

continuous temperature range –5...+40 ˚C to IEC 947,

EN 60947; PTB: –5...+50 ˚C

10

IP 00     IP 2LX

touch proof (VDE 0106, Part 100)

Weight [kg]

Standards

Climatic

Ambient temperature open

enclosed

Temperature compensation

Shock resistance (sinusoidal 10 ms) [G]

Protection

Protection

0.13 0.21 0.21 1.3

General CT 7-24 CT 7-45 CT 7-75 CT 7-100

11

15

18.5

22

30

37

45

55

75

90

110

132

150

185

220

CEP 7-M32-32-10

CEP 7-M37-37-10

CEP 7-M37-37-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CT 6-110

CT 6-150

CT 6-200

CEF 1-41

CEF 1-41

CEF 1-41

CEF 1-41

CEF 1-41

ATS kW
Line
contactor
CA 7-23-10

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-250EI-11

CA 6-300EI-11

CA 6-420EI-11

Trans
contactor
CA 7-16-10

CA 723-10

CA 7-30-00

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-60-00

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-140EI-11

CA 6-210EI-11

CA 6-210EI-11

Overload
Star
contactor
CA 7-9-10

CA 7-12-10

CA 7-16-10

CA 7-23-10

CA 7-30-00

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-105-11

CA 6-105-11

CA 6-140EI-11

CA 6-140-EI-11

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

Timer

Contactor, timer and overload selection chart for auto transformer starters

7.5

11

15

18.5

22

30-37

45

55

75

90

110

132

150

185

220

CEP 7-M32-12-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M32-32-10

CEP 7-M45-45-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CEP 7-M85-85-10

CT 6-90

CT 6-110

CT 6-150

CTA 6-200

CEF 1-41

CEF 1-41

SDS kW
Line
contactor
CA 7-9-10

CA 7-12-10

CA 7-16-10

CA 7-23-10

CA 7-23-10

CA 7-37-00

CA 7-60-11

CA 7-60-11

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-210-EI-11

Delta
contactor
CA 7-9-01

CA 7-12-01

CA 7-16-01

CA 7-23-01

CA 7-23-01

CA 7-37-00

CA 7-60-11

CA 7-60-11

CA 7-85-00

CA 6-85-11

CA 6-105-11

CA 6-140EI-11

CA 6-170EI-11

CA 6-210EI-11

CA 6-210-EI-11

Overload
Star
contactor
CA 7-9-01

CA 7-9-01

CA 7-9-01

CA 7-12-01

CA 7-16-01

CA 7-23-01

CA 7-30-00

CA 7-37-00

CA 7-43-00

CA 7-60-00

CA 7-72-00

CA 7-85-00

CA 6-85-00

CA 6-105-11

CA 6-140-EI-11

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

RZ7 FSY2D

Timer

Contactor, timer and overload selection chart for star delta starters
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ACS thermal overloads CT 7
Dimensions with and without contactors

b

c2
d2

d1

a

c4

c3

c1
c

ø d

e2
e1

➋

b1

c5

➊

b

d1

a

e2

e1

➋

c1
c

c3

d2

➊

ø d

b1 c2 c3

c2

c

b

➋

e1

ø d

a

e2 d1

d2

CT 7-24

CT 7-45

CT 7-75

CA 7-9…23

CA 7-30…37

CA 7-30…37

CA 7-43

CA 7-60…85

45

45

60

60

72

Type For contactor a

127

127

140

140

185

b

83

83

97

97

120

b1

96

105

105

107

125

c

91

99

99

103

120

c1

15

6.5

6.5

6.5

8.5

c2

51

51

51

51

51

c3

39

39

39

39

39

c4

5

9.5

6.5

8.5

28.5

c5

4.5

4.5

4.5

4.5

5.4

ød

60

60

60

60

100

d1

35

35

35

45

55

d2
1)
1)
1)
1)
1)

16.5

16.5

16.5

16.5

16.5

e1

51

51

57

57

82

e2

CT 7-24, CT 7-45, CT 7-75

Mounted on CA 7 contactors

Separate mounting with bracket Separate mounting 

CT 7-24

CT 7-75

CT 7-90

45

60

100

Type a

85

90

120

b

44

44

-

b1

95

117

135

c

70.5

112

-

c1

5

15

5

c2

51

51

51

c3

4.5

5.4

6.2

ød

60...74

74

74

d1

35

50

80

d2
1)
1)
1)

16

16

16

e1

3

0

7

e2

Notes: 1)  Standard DIN rail to EN 50 022-35.
2)  With reset rod, maintain 9 mm maximum operating radius from centre of reset button.
c3  Reset magnet.
c4  Auxiliary contact block.

1)

2)

1)

2)
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ACS thermal overloads CT 7
Tripping curves - connections
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2 phase

3 phase

1
K1

53A1

A2 2 64

T1 T3T2

M

1
K1

53A1

A2 2 64

T1 T3T2

M

1

K1

53
A1

A2 2 64

T1 T3T2

M

Tripping characteristics
These tripping characteristics comply with IEC 947 and are the mean values of the bands at 20 °C ambient temperature
starting from the cold state.  Tripping time as a function of operating current.  When the motor reaches operating
temperature, the tripping time of the motor protection relay falls to approximately 1/4 of the set value (hot state).

CT 7-24…, CT 7-45…, CT 7-75… CT 7-100-90

Single phase
2 pole switching

Single phase
1 pole switching

Three phase
3 pole switching
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SP194 FAIRFIELD WWTP INLET SPS

THERMOSTAT
1. THERMOSTAT TECHNICAL DETAILS 
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The mechanical thermostat is used for controlling heating and cooling equipment, filter fans or
signal devices. The thermostat registers the surrounding air and can switch both inductive and
resistive loads via snap-action contact.

Adjustable temperature

High switching capacity

Small hysteresis

Terminals easily accessible

Clip fixing

Change-over contact

Re
gu

la
tin

g 
an

d 
M

on
ito

ri
ng

Mechanical Thermostat FZK 011

Technical Data

28

|

Art. No. Operating voltage* Setting range
01170.0-00 230VAC + 5 to +60°C
01170.0-02 230VAC -20 to +30°C

Examples of connection

e.g. Filter fan                                                                        
Thermostat FZK 011        Heater              Thermostat FZK 011        for cooling            Thermostat FZK 011   e.g. Signal device

Switch temperature difference 4K (± 1.5K tolerance)*

Sensor element thermostatic bimetal

Contact type change-over snap-action contact

Contact resistance < 10mOhm

Service life > 100,000 cycles

Max. Switching capacity, NC 250VAC, 10 (4) A

DC 30W

Max. Switching capacity, NO 250VAC, 5 (2) A

DC 30W

EMC acc. to EN 55014-1-2, EN 61000-3-2, EN 61000-3-3

Connection 4-pole terminal for 2.5mm², clamping torque 0.8Nm

Mounting clip for 35mm DIN rail, EN50022

Casing plastic according to UL94 V-0, light grey

Dimensions 67 x 50 x 38mm

Weight approx. 0.10kg

Fitting position variable

Operating/Storage temperature -20 to +80 °C (-4 to +176 °F) / -45 to +80 °C (-49 to +176 °F)

Protection type IP20

Approvals -

*Connecting terminal "N" (RF heating resistor) causes the thermal feedback to work and so reduces the

switch temperature difference to approx. 0.5K.

*operating voltage 120VAC with setting range in °F upon request

Load 1 = Enclosure heater
Load 2 = Filter fan, Cooling equipment, Signal device
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SP194 FAIRFIELD WWTP INLET SPS

TIMER
1. ELECTRONIC TIMING RELAY TECHNICAL 

DETAILS
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SP194 FAIRFIELD WWTP INLET SPS

VARIABLE SPEED DRIVE 
1. VARIABLE SPEED DRIVE OPERATING 

INSTRUCTION MANUAL 
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1 How to Read these Operating Instructions

VLT AQUA Drive
FC 200 Series

Software version: 1.33
   

This guide can be used with all FC 200 frequency converters with
software version 1.33 or later.

The actual software version number can be read from
par. 15-43 Software Version.
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Operating Instructions 1 How to Read these Operating Instructions

MG.20.M7.02 - VLT  is a registered Danfoss trademark 3

  1

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1459 of 1659



1.1.1 Copyright, limitation of liability and revision rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual the user agrees that the information contained herein

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication

with Danfoss equipment over a serial communication link. This publication is protected under the Copyright laws of Denmark and most other countries.

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical,

hardware or software environment.

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose.

In no event shall Danfoss be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute

these, or any claims by third parties.

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former

or present users of such revisions or changes.

 

1.1.2 Available literature for VLT®  AQUA Drive FC 200

- VLT®  AQUA Drive Operating Instructions MG.20.Mx.yy provide the neccessary information for getting the drive up and running.

- VLT®  AQUA Drive High Power Operating Instructions MG.20.Px.yy provide the neccessary information for getting the HP drive up and running.

- VLT®  AQUA Drive Design Guide MG.20.Nx.yy entails all technical information about the drive and customer design and applications.

- VLT®  AQUA Drive Programming Guide MN.20.Ox.yy provides information on how to programme and includes complete parameter descriptions.

- VLT®  AQUA Drive FC 200 Profibus MG.33.Cx.yy

- VLT®  AQUA Drive FC 200 DeviceNet MG.33.Dx.yy

- Output Filters Design Guide MG.90.Nx.yy

- VLT®  AQUA Drive FC 200 Cascade Controller MI.38.Cx.yy

- Application Note MN20A102: Submersible Pump Application

- Application Note MN20B102: Master/Follower Operation Application

- Application Note MN20F102: Drive Closed Loop and Sleep Mode

- Instruction MI.38.Bx.yy: Installation Instruction for Mounting Brackets Enclosure type A5, B1, B2, C1 and C2 IP21, IP55 or IP66

- Instruction MI.90.Lx.yy: Analog I/O Option MCB109

- Instruction MI.33.Hx.yy: Panel through mount kit

x = Revision number

yy = Language code

Danfoss technical literature is also available online at

www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.htm.

1 How to Read these Operating Instructions
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1.1.3 Approvals

 

1.1.4 Symbols

Symbols used in these Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting

VLT  AQUA Drive
Operating Instructions 1 How to Read these Operating Instructions
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2 Safety
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2 Safety

2.1.1 Safety note

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The frequency converter must be disconnected from mains if repair work is to be carried out. Check that the mains supply has been disconnected

and that the necessary time has passed before removing motor and mains plugs.

2. The [STOP/RESET] key on the control panel of the frequency converter does not disconnect the equipment from mains and is thus not to be

used as a safety switch.

3. Correct protective earthing of the equipment must be established, the user must be protected against supply voltage, and the motor must be

protected against overload in accordance with applicable national and local regulations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip]

(default value) or data value [ETR warning]. Note: The function is initialised at 1.16 x rated motor current and rated motor frequency. For the

North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has passed before removing motor and mains plugs.

7. Please note that the frequency converter has voltage inputs other than L1, L2 and L3, when load sharing (linking of DC intermediate circuit) and

external 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before

commencing repair work.

Installation at High Altitudes

Installation at high altitude:

380 - 480 V: At altitudes above 3 km, please contact Danfoss Drives regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss Drives regarding PELV.

Warning against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter is

connected to mains. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient.

2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which data can

be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the frequency converter, or if a temporary overload or a fault

in the supply mains or the motor connection ceases.

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back up.

 

VLT  AQUA Drive
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2.1.2 General warning

Leakage Current

The earth leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1 a reinforced Protective Earth

connection must be ensured by means of: a min. 10mm² Cu or 16mm² Al PE-wire or an addtional PE wire - with the same cable cross

section as the Mains wiring - must be terminated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective earthing of the VLT AQUA Drive FC 200 and the use of RCD's must always follow national and local regulations.

 

2.1.3 Before commencing repair work

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89

3. Wait at least the time mentioned in section General Warning above

4. Remove motor cable

 

2.1.4 Special conditions

Electrical ratings:

The rating indicated on the nameplate of the frequency converter is based on a typical 3-phase mains power supply, within the specified voltage, current

and temperature range, which is expected to be used in most applications.

The frequency converters also support other special applications, which affect the electrical ratings of the frequency converter. Special

conditions which affect the electrical ratings might be:

• Single phase applications

• High temperature applications which require derating of the electrical ratings

• Marine applications with more severe environmental conditions.

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the electrical ratings.

Installation requirements:

The overall electrical safety of the frequency converter requires special installation considerations regarding:

• Fuses and circuit breakers for over-current and short-circuit protection

• Selection of power cables (mains, motor, brake, loadsharing and relay)

• Grid configuration (IT,TN, grounded leg, etc.)

• Safety of low-voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the installation requirements.

 

2.1.5 Caution

The frequency converter DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock hazard,

disconnect the frequency converter from the mains before carrying out maintenance. Wait at least as follows before doing service on

the frequency converter:

2 Safety
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Voltage (V) Min. Waiting Time (Minutes)
4 15 20 30 40

200 - 240 0.25 - 3.7 kW 5.5 - 45 kW    
     

380 - 480 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW  315 - 1000 kW
     

525-600 0.75 kW - 7.5 kW 11 - 90 kW    
     

525-690  11 - 90 kW 45 - 400 kW 450 - 1200 kW  
     

Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

 

2.1.6 Avoid un-intended start

NB!

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, references or via the

Local Control Panel.

• Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a

stopped motor to start.

 

2.1.7 IT mains

IT mains

Do not connect frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 440 V

for 400 V converters and 760 V for 690 V converters.

For 400 V IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.

For 690 V IT mains and delta earth (grounded leg), mains voltage may exceed 760 V between phase and earth.

par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitors from the RFI filter to ground.

 

2.1.8 Disposal instruction 

Equipment containing electrical components must not be disposed of together with domestic waste.

It must be separately collected with electrical and electronic waste according to local and currently valid leg-

islation.

 

2.1.9 Safe Stop of the frequency converter (optional)

For versions fitted with a Safe Stop terminal 37 input, the frequency converter can perform the safety function Safe Torque Off (As defined by draft CD

IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality

and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety

Category 3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information

and instructions of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality!

VLT  AQUA Drive
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3 Introduction

3.1.1 Type code string - medium power 

Description Pos.: Possible choice
Product group & VLT Series 1-6 FC 202
Power rating 7-10 0.25 - 1200 kW
Number of phases 11 Three phases (T)

Mains voltage 11-12

S2: 220-240 VAC single phase
S4: 380-480 VAC single phase
T 2: 200-240 VAC
T 4: 380-480 VAC
T 6: 525-600 VAC
T 7: 525-690 VAC

Enclosure 13-15

E20: IP20
E21: IP 21/NEMA Type 1
E55: IP 55/NEMA Type 12
E2M: IP21/NEMA Type 1 w/mains shield
E5M: IP 55/NEMA Type 12 w/mains shield
E66: IP66
F21: IP21 kit without backplate
G21: IP21 kit with backplate
P20: IP20/Chassis with backplate
P21: IP21/NEMA Type 1 w/backplate
P55: IP55/NEMA Type 12 w/backplate

RFI filter 16-17

HX: No RFI filter
H1: RFI filter class A1/B
H2: RFI filter class A2
H3: RFI filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Brake 18

X: No brake chopper included
B: Brake chopper included
T: Safe Stop
U: Safe + brake

Display 19
G: Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

Coating PCB 20 X. No coated PCB
C: Coated PCB

Mains option 21
D: Loadsharing
X: No Mains disconnect switch
8: Mains Disconnect + Loadsharing

Cable entries 22 X: Standard cable entries
O: European metric thread in cable entries

 23 Reserved
Software release 24-27 Actual software version
Software language 28  

A options 29-30

AX: No options
A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AN: MCA 121 Ethernet IP

B options 31-32

BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option
BO:MCB 109 Analog I/O option
BY: MCO 101 Extended Cascade Control

C0 options 33-34 CX: No options

C1 options 35 X: No options
5: MCO 102 Advanced Cascade Control

C option software 36-37 XX: Standard software

D options 38-39 DX: No option
D0: DC backup

The various options are described further in this Design Guide.

Table 3.1: Type code description.
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3.1.2 Frequency converter identification

Below is an example of an identification label. This label is situated on the frequency converter and shows the type and options fitted to the unit. See

table 2.1 for details of how to read theType code string (T/C).

Illustration 3.1: This example shows an identification label for VLT AQUA Drive.

Please have T/C (type code) number and serial number ready before contacting Danfoss.

 

3.1.3 Abbreviations and standards 

Abbreviations: Terms: SI-units: I-P units:
a Acceleration m/s2 ft/s2

AWG American wire gauge   
Auto Tune Automatic Motor Tuning   

C Celsius   
I Current A Amp

ILIM Current limit   
Joule Energy J = N m ft-lb, Btu

F Fahrenheit   
FC Frequency Converter   
f Frequency Hz Hz

kHz Kilohertz kHz kHz
LCP Local Control Panel   
mA Milliampere   
ms Millisecond   
min Minute   
MCT Motion Control Tool   

M-TYPE Motor Type Dependent   
Nm Newton Metres  in-lbs
IM,N Nominal motor current   
fM,N Nominal motor frequency   
PM,N Nominal motor power   
UM,N Nominal motor voltage   
par. Parameter   
PELV Protective Extra Low Voltage   
Watt Power W Btu/hr, hp

Pascal Pressure Pa = N/m² psi, psf, ft of water
IINV Rated Inverter Output Current   
RPM Revolutions Per Minute   
SR Size Related   
T Temperature C F
t Time s s,hr

TLIM Torque limit   
U Voltage V V

Table 3.2: Abbreviation and standards table .
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4 Mechanical installation

4.1 Before starting

4.1.1 Checklist

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging:

Enclosure

type:

A2

(IP 20/ 21)

A3

(IP 20/21)

A5

(IP 55/ 66)

B1/B3

(IP20/ 21/ 55/ 66)

B2/B4

(IP20/ 21/ 55/66)

C1/C3

(IP20/21/ 55/66)

C2/C4

(IP20/21/ 55/66)

 

Unit size (kW):

200-240 V 0.25-3.0 3.7 0.25-3.7
5.5-11/

5.5-11

15/

15-18.5

18.5-30/

22-30

37-45/

37-45

380-480 V 0.37-4.0 5.5-7.5 0.37-7.5
11-18.5/

11-18.5

22-30/

22-37

37-55/

45-55

75 - 90/

75-90

525-600 V  0.75-7.5 0.75-7.5
11-18.5/

11-18.5

22-37/

22-37

45-55/

45-55

75 - 90/

75-90

525-690 V - - -
-/

-

11-30/

-

-/

-

37-90/

-

Table 4.1: Unpacking table

Please note that a selection of screwdrivers (philips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation

and the unit. Depending on options fitted there may be one or two bags and one or more booklets.
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4.2.3 Mechanical mounting 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation.

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different enclosures

Enclo-

sure:
A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a (mm): 100 100 100 200 200 200 200 200 225 200 225

b (mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Re-tighten all four screws.

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due

to insufficient cooling air over the heat sink.

With heavier drives (B4, C3, C4) use a lift. First wall-mount the 2 lower bolts - then lift the drive onto the lower bolts - finally fasten the drive against the

wall with the 2 top bolts.

4 Mechanical installation
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4.2.4 Safety requirements of mechanical installation

Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious

damage or injury, especially when installing large units.

The frequency converter is cooled by means of air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the

frequency converter and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the paragraph

Derating for Ambient Temperature.

If the ambient temperature is in the range of 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Derating for Ambient

Temperature.

The service life of the frequency converter is reduced if derating for ambient temperature is not taken into account.

 

4.2.5 Field Mounting

For field mounting the IP 21/IP 4X top/TYPE 1 kits or IP 54/55 units are recommended.

 

4.2.6 Panel through mounting

A Panel Through Mount Kit is available for frequency converter series , VLT Aqua Drive and.

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan

can then be removed.

The kit is available for enclosures A5 through C2.

NB!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.
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5 Electrical Installation

5.1 How to Connect

5.1.1 Cables general 

NB!

Always comply with national and local regulations on cable cross-sections.

Details of terminal tightening torques.

 Power (kW) Torque (Nm)

Enclosure 200-240 V 380-480 V 525-600 V Mains Motor DC connec-
tion Brake Earth Relay

A2 0.25 - 3.0 0.37 - 4.0  1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25 - 3.7 0.37 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5 - 11 11 - 18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2 -
15

22
30

-
-

4.5
4.52)

4.5
4.52)

3.7
3.7

3.7
3.7

3
3

0.6
0.6

B3 5.5 - 11 11 - 18.5 11 - 18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15 - 18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5 - 30 37 - 55 - 10 10 10 10 3 0.6

C2 37
45

75
90 - 14

24
14
24

14
14

14
14

3
3

0.6
0.6

C3 22 -
30

45 -
55

45 -
55 10 10 10 10 3 0.6

C4 37 -
45

75 -
90

75 -
90

14
241

14
241 14 14 3 0.6

Table 5.1: Tightening of terminals

1. For different cable dimensions x/y where x 95 mm2 and y 95 mm2.

2. Cable dimensions above 18.5 kW  35 mm2 and below 22 kW  10 mm2
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5.1.2 Earthing and IT mains

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178

or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations. on cable cross-

sections.

The mains is connected to the main disconnect switch if this is included.

NB!

Check that mains voltage corresponds to the mains voltage of the frequency converter name plate.

Illustration 5.1: Terminals for mains and earthing.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than

440 V.

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.

5 Electrical Installation
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5.1.4 Mains connection for A2 and A3

Illustration 5.2: First mount the two screws on the mounting plate, slide it into place and tighten fully.

Illustration 5.3: When mounting cables, first mount and tighten earth cable.

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178/

IEC 61800-5-1.
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Illustration 5.4: Then mount mains plug and tighten wires.

Illustration 5.5: Finally tighten support bracket on mains wires.

NB!

With single phase A3 use L1 and L2 terminals.
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5.1.5 Mains connection for A5

Illustration 5.6: How to connect to mains and earthing without mains disconnect switch. Note that a cable clamp is used.

Illustration 5.7: How to connect to mains and earthing with mains disconnect switch.

NB!

With single phase A5 use L1 and L2 terminals.

5 Electrical Installation
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5.1.6 Mains connection for B1, B2 and B3

Illustration 5.8: How to connect to mains and earthing for

B1 and B2

Illustration 5.9: How to connect to mains and earthing for

B3 without RFI.

Illustration 5.10: How to connect to mains and earthing for

B3 with RFI.

NB!

With single phase B1 use L1 and L2 terminals.

NB!

For correct cable dimensions please see the section General Specifications at the back of this manual.
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5.1.7 Mains connection for B4, C1 and C2

Illustration 5.11: How to connect to mains and earthing for

B4.

Illustration 5.12: How to connect to mains and earthing for

C1 and C2.

 

5.1.8 Mains connection for C3 and C4

Illustration 5.13: How to connect C3 to mains and earthing. Illustration 5.14: How to connect C4 to mains and earthing.
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5.1.9 How to connect motor - introduction

See section General Specifications for correct dimensioning of motor cable cross-section and length.

• Use a screened/armoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit).

• Keep the motor cable as short as possible to reduce the noise level and leakage currents.

• Connect the motor cable screen/armour to both the decoupling plate of the frequency converter and to the metal of the motor. (Same applies

to both ends of metal conduit if used instead of screen.)

• Make the screen connections with the largest possible surface area (cable clamp or by using an EMC cable gland). This is done by using the

supplied installation devices in the frequency converter.

• Avoid terminating the screen by twisting the ends (pigtails), as this will spoil high frequency screening effects.

• If it is necessary to break the continuity of the screen to install a motor isolator or motor relay, the continuity must be maintained with the lowest

possible HF impedance.

Cable length and cross-section

The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the cable

capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Switching frequency

When frequency converters are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be set

according to the sine wave filter instruction in par. 14-01 Switching Frequency.

Precautions while using Aluminium conductors

Aluminium conductors are not recommended for cable cross sections below 35 mm². Terminals can accept aluminium conductors but the conductor

surface has to be clean and the oxidation must be removed and sealed by neutral acid free Vaseline grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminium. It is crucial to ensure the connection makes

a gas tight joint, otherwise the aluminium surface will oxidize again.

All types of three-phase asynchronous standard motors can be connected

to the frequency converter. Normally, small motors are star-connected

(230/400 V, D/Y). Large motors are delta-connected (400/690 V, D/Y).

Refer to the motor name plate for correct connection mode and voltage.

Illustration 5.15: Terminals for motor connection

NB!

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a fre-

quency converter), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with IEC 60034-17 do not require

a Sine-wave filter).

No. 96 97 98 Motor voltage 0-100% of mains voltage.

 U V W 3 cables out of motor

 U1 V1 W1
6 cables out of motor, Delta-connected

W2 U2 V2

 U1 V1 W1 6 cables out of motor, Star-connected

    U2, V2, W2 to be interconnected separately

    (optional terminal block)

No. 99   Earth connection

 PE    

Table 5.3: 3 and 6 cable motor connection.
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5.1.11 Motor connection for A2 and A3

Follow these drawings step by step for connecting the motor to the frequency converter.

Illustration 5.16: First terminate the motor earth, then place motor U, V and W wires in plug and tighten.

Illustration 5.17: Mount cable clamp to ensure 360 degree connection between chassis and screen, note the outer insulation of the motor

cable is removed under the clamp.

 

VLT  AQUA Drive
Operating Instructions 5 Electrical Installation

MG.20.M7.02 - VLT  is a registered Danfoss trademark 29

  5

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1485 of 1659



5.1.12 Motor connection for A5

Illustration 5.18: First terminate the motor earth, then place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.

 

5.1.13 Motor connection for B1 and B2

Illustration 5.19: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.
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5.1.14 Motor connection for B3 and B4

Illustration 5.20: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-

sure that the outer insulation of the motor cable is removed

under the EMC clamp.

Illustration 5.21: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-

sure that the outer insulation of the motor cable is removed

under the EMC clamp.

 

5.1.15 Motor connection for C1 and C2

Illustration 5.22: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.
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5.1.16 Motor connection for C3 and C4

Illustration 5.23: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please

ensure that the outer insulation of the motor cable is removed under the EMC clamp.

Illustration 5.24: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please

ensure that the outer insulation of the motor cable is removed under the EMC clamp.

 

5.1.17 DC bus connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89

5 Electrical Installation
VLT  AQUA Drive

Operating Instructions

32 MG.20.M7.02 - VLT  is a registered Danfoss trademark

5  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1488 of 1659



Illustration 5.25: DC bus connections for enclosure B3. Illustration 5.26: DC bus connections for enclosure B4.

Illustration 5.27: DC bus connections for enclosure C3. Illustration 5.28: DC bus connections for enclosure C4.

Please contact Danfoss if you require further information.

 

5.1.18 Brake connection option 

The connection cable to the brake resistor must be screened/armoured.

Brake resistor  

Terminal number 81 82

Terminals R- R+

NB!

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss.

1. Use cable clamps to connect the screen to the metal cabinet of the frequency converter and to the decoupling plate of the brake resistor.

2. Dimension the cross-section of the brake cable to match the brake current.

NB!

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.
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Illustration 5.29: Brake connection terminal for B3. Illustration 5.30: Brake connection terminal for B4.

Illustration 5.31: Brake connection terminal for C3. Illustration 5.32: Brake connection terminal for C4.

NB!

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to

disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor.

NB!

Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through

ventilation slots.

Do not cover ventilation slots and grids.

 

5.1.19 Relay connection 

To set relay output, see par. group 5-4* Relays.
No. 01 - 02 make (normally open)

 01 - 03 break (normally closed)

 04 - 05 make (normally open)

 04 - 06 break (normally closed)
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Terminals for relay connection

(A2 and A3 enclosures).

Terminals for relay connection

(A5, B1 and B2 enclosures).

Illustration 5.33: Terminals for relay connection (C1 and C2 enclosures).

The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted.
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Illustration 5.34: Terminals for relay connections for B3. Only one relay input is fitted from the factory. When the second relay is needed

remove knock-out.

Illustration 5.35: Terminals for relay connections for B4.

Illustration 5.36: Terminals for relay connections for C3 and C4. Located in the upper right corner of the frequency converter.
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5.1.20 Relay output

Relay 1

• Terminal 01: common

• Terminal 02: normal open 240 V AC

• Terminal 03: normal closed 240 V AC

Relay 2

• Terminal 04: common

• Terminal 05: normal open 400 V AC

• Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay,

par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

Additional relay outputs by using option module MCB 105.

 

5.1.21 Wiring example and testing

The following section describes how to terminate control wires and how to access them. For an explanation of the function, programming and wiring of

the control terminals, please see chapter, How to programme the frequency converter.
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5.1.22 Access to control terminals 

All terminals to the control cables are located underneath the terminal cover

on the front of the frequency converter. Remove the terminal cover with a

screwdriver.

130BT248

Illustration 5.37: Access to control terminals for A2, A3, B3, B4, C3

and C4 enclosures

Remove front-cover to access control terminals. When replacing the front-

cover, please ensure proper fastening by applying a torque of 2 Nm.

Illustration 5.38: Access to control terminals for A5, B1, B2, C1 and

C2 enclosures
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5.1.23 Control terminals 

Drawing reference numbers:

1. 10-pole plug digital I/O.

2. 3-pole plug RS-485 Bus.

3. 6-pole analog I/O.

4. USB connection.

Illustration 5.39: Control terminals (all enclosures)

 

5.1.24 Control cable clamp

1. Use a clamp from the accessory bag to connect screen to fre-

quency converter decoupling plate for control cables.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.

Illustration 5.40: Control cable clamp.
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5.1.25 Electrical installation  and control cables 

Illustration 5.41: Diagram showing all electrical terminals. (Terminal 37 present for units with Safe Stop Function only.)

Terminal number Terminal description Parameter number Factory default

1+2+3 Terminal 1+2+3-Relay1 5-40 No operation

4+5+6 Terminal 4+5+6-Relay2 5-40 No operation

12 Terminal 12 Supply - +24 V DC

13 Terminal 13 Supply - +24 V DC

18 Terminal 18 Digital Input 5-10 Start

19 Terminal 19 Digital Input 5-11 No operation

20 Terminal 20 - Common

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse

29 Terminal 29 Digital Input/Output 5-13/5-31 Jog

32 Terminal 32 Digital Input 5-14 No operation

33 Terminal 33 Digital Input 5-15 No operation

37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output 6-50 Speed 0-HighLim

53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference

54 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback

Table 5.5: Terminal connections

5 Electrical Installation
VLT  AQUA Drive

Operating Instructions

40 MG.20.M7.02 - VLT  is a registered Danfoss trademark

5  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1496 of 1659



Very long control cables and analog signals may, in rare cases and depending on installation, result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, break the screen or insert a 100 nF capacitor between screen and chassis.

NB!

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will avoid

ground current interference among groups. For example, it avoids switching on digital inputs disturbing analog inputs.

NB!

Control cables must be  screened/armoured.

 

5.1.26 How to test motor and direction of rotation

Note that unintended motor start can occur, ensure no personnel or equipment is in danger!

Illustration 5.42:

Step 1: First remove the insulation on both ends of a 50 to

70 mm piece of wire.

Please follow these steps to test the motor connection and direction of

rotation. Start with no power to the unit.

Illustration 5.43:

Step 2: Insert one end in terminal 27 using a suitable ter-

minal screwdriver. (Note: For units with Safe Stop function,

the existing jumper between terminal 12 and 37 should not

be removed for the unit to be able to run!)

Illustration 5.44:

Step 3: Insert the other end in terminal 12 or 13. (Note:

For units with Safe Stop function, the existing jumper be-

tween terminal 12 and 37 should not be removed for the

unit to be able to run!)
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Illustration 5.45:

Step 4: Power-up the unit and press the [Off] button. In

this state the motor should not rotate. Press [Off] to stop

the motor at any time. Note the LED at the [OFF] button

should be lit. If alarms or warnings are flashing, please see

chapter 7 regarding these.

Illustration 5.46:

Step 5: By pressing the [Hand on] button, the LED above

the button should be lit and the motor may rotate.

Illustration 5.47:

Step 6: The speed of the motor can be seen in the LCP. It

can be adjusted by pushing the up  and down  arrow

buttons.

Illustration 5.48:

Step 7: To move the cursor, use the left  and right  arrow

buttons. This enables changing the speed in larger incre-

ments.

Illustration 5.49:

Step 8: Press the [Off] button to stop the motor again.

Illustration 5.50:

Step 9: Change two motor wires if the desired rotation of

direction is not achieved.

Remove mains power from the frequency converter before changing motor wires.
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5.1.27 Switches S201, S202, and S801 

Switches S201 (Al 53) and S202 (Al 54) are used to select a current (0-20

mA) or a voltage (0 to 10 V) configuration of the analog input terminals

53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485

port (terminals 68 and 69).

Please note that the switches may be covered by an option, if fitted.

Default setting:

S201 (AI 53) = OFF (voltage input)

S202 (AI 54) = OFF (voltage input)

S801 (Bus termination) = OFF

Illustration 5.51: Switches location.

5.2 Final Optimization and Test

5.2.1 Final optimization and test

To optimize motor shaft performance and optimize the frequency converter for the connected motor and installation, please follow these steps. Ensure

that frequency converter and motor are connected, and power is applied to frequency converter.

NB!

Before power up ensure that connected equipment is ready for use.

Step 1. Locate  motor name plate

NB!

The motor is either star- (Y) or delta- connected ( ). This information is located on the motor name plate data.
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Illustration 5.52: Motor name plate example

Step 2. Enter motor name plate data in following parameter list.

To access list first press [QUICK MENU] key then select “Q2 Quick Setup”.
1. Motor Power [kW]

or Motor Power [HP]
par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Table 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)

Performing AMA ensures best possible performance. AMA automatically takes measurements from the specific motor connected and compensates for

installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0])

2. Press [QUICK MENU], select "Q2 Quick Setup", scroll down to AMA par. 1-29.

3. Press [OK] to activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If sine wave filter is mounted, run only reduced AMA, or remove sine wave filter during AMA

procedure.

5. Press [OK] key. Display should show “Press [Hand on] to start”.

6. Press [Hand on] key. A progress bar indicates if AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist troubleshooting. If contacting Danfoss Service, make sure to mention

number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly entered motor name plate data or too big difference between the motor power size

and the frequency converter power size.
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Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time.

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp 1 Ramp Up Time [s] par. 3-41
Ramp 1 Ramp Down Time 1 [s] par. 3-42
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6 Commissioning and Application Examples

6.1 Quick Setup

6.1.1 Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button:

Pressing [Quick Menu] the list indicates the different areas contained in the Quick menu.

Efficient parameter set-up for water applications

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu].

The optimum way to set parameters through the [Quick Menu] is by following the below steps:

1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc.

2. Press [Function Setups] for setting up the required functionality of the frequency converter - if not already covered by the settings in [Quick

Setup].

3. Choose between General Settings, Open Loop Settings and Closed Loop Settings.

It is recommended to do the set-up in the order listed.

Illustration 6.1: Quick Menu view.

Par. Designation [Units]

0-01 Language  

1-20 Motor Power [kW]

1-22 Motor Voltage [V]

1-23 Motor Frequency [Hz]

1-24 Motor Current [A]

1-25 Motor Nominal Speed [RPM]

3-41 Ramp 1 Ramp up Time [s]

3-42 Ramp 1 Ramp down Time [s]

4-11 Motor Speed Low Limit [RPM]

4-13 Motor Speed High Limit [RPM]

1-29 Automatic Motor Adaptation (AMA)  

Table 6.1: Quick Setup parameters. Please see section Commonly Used

Parameters - Explanations

If No Operation is selected in terminal 27 no connection to +24 V on terminal 27 is necessary to enable start.

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start.

NB!

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations.
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6.2.1 Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast

inverse

Par. 5-10 Digital Input, Terminal 18 = Start (default)

Par. 5-12 Digital Input, Terminal 27 = coast inverse (default)

Illustration 6.2: Terminal 37: Available only with Safe Stop

Function!

 

6.2.2 Closed loop wiring

Terminal 12 /13: +24V DC

Terminal 18: Start par. 5-18 [8] Start (Default)

Terminal 27: Coast par. 5-12 [2] coast inverse (Default)

Terminal 54: Analog input

L1-L3: Mains terminals

U,V and W: Motor terminals
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6.2.3 Submersible pump application

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application,

there are a few important issues to take into consideration. Therefore the drive used must be chosen according to motor current.

1. The motor is a so called “Can motor” with a stainless steel can between the rotor and stator. There is a larger and a more magnetic resistant

air-gap than on a normal motor hence a weaker field which results in the motors being designed with a higher rated current than a norm motor

with similar rated power.

2. The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 30 Hz.

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However,

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if AMA has succeeded

the drive will compensate for voltage drop in the long motor cables, so if the Advanced motor data are set manually, the length of the motor

cable must be taken into considerations to optimize system performance.

4. It is important that the system is operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the

motor insulation stress and increase lifetime (check actual motor insulation and the frequency converter du/dt specification). It is recommended

to use a filter to reduce the need for service.

5. EMC performance can be difficult to achieve due to the fact that the special pump cable which is able to withstand the wet conditions in the well

normally is unscreened. A solution could be to use a screened cable above the well and fix the screen to the well pipe if it is made of steel (can

also be made of plastic). A Sine-Wave filter will also reduce the EMI from unscreened motor cables.

The special “can motor” is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be

able to run the motor at nominal power.

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quick as possible. Well-known

manufacturers of submersible pumps recommend that the pump is ramped to min. speed (30 Hz) in max. 2 -3 seconds. The new VLT© AQUA Drive is

designed with initial and final Ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed

to stop in a stop situation.

Pipe-Fill mode can be enabled to prevent water hammering. The Danfoss frequency converter is capable of filling vertical pipes using the PID controller

to slowly ramp up the pressure with a user specified rate (units/sec). If enabled the drive will, when it reaches min. speed after startup, enter pipe fill

mode. The pressure will slowly be ramped up until it reaches a user specified Filled Set Point, where after the drive automatically disables Pipe Fill Mode

and continues in normal closed loop operation.

This feature is designed for irrigation applications.

Electrical Wiring

Typical parameter settings (Typical/recommended settings in brack-
ets.)
Parameters:  
Motor Rated Power Par. 1-20 / par. 1-21
Motor Rated Voltage Par. 1-22
Motor Current Par. 1-24
Motor Rated Speed Par. 1-28
Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29)

NB!

Note the analog input 2, (terminal (54) format must be

set to mA. (switch 202).
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Min. Reference Par. 3-01 (30 Hz)
Max. Reference Par. 3-02 (50/60 Hz)
Initial Ramp Up Time Par. 3-84 (2 sec.)
Final Ramp Down Time Par. 3-88 (2 sec.)
Normal Ramp Up Time Par. 3-41 (8 sec. depending on size)
Normal Ramp Down Time Par. 3-42 (8 sec. depending on size)
Motor Min. Speed Par. 4-11 (30 Hz)
Motor Max. Speed Par. 4-13 (50/60 Hz)
Use the “Closed Loop” wizard under “Quick Menu_Funtion_Setup”, to easily set up the feedback settings in the PID controller.

Pipe Fill Mode
Pipe Fill Enable Par. 29-00  
Pipe Fill Rate Par. 29-04 (Feedback units/sec.)
Filled Set Point Par. 29-05 (Feedback units)

6 Commissioning and Application Examples
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7 How to Operate the Frequency Converter

7.1 Ways of Operation

7.1.1 Ways of operation

The frequency converter can be operated in 3 ways:

1. Graphical Local Control Panel (GLCP), see 6.1.2

2. Numeric Local Control Panel (NLCP), see 6.1.3

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the frequency converter is fitted with fieldbus option, please refer to relevant documentation.

 

7.1.2 How to operate graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP 102).

The GLCP is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights (LED's) - selecting mode, changing parameters and switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

Graphical display:

The LCD-display is back-lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP which can show up to five operating variables while in

[Status] mode.

Display lines:

a. Status line: Status messages displaying icons and graphics.

b. Line 1-2: Operator data lines displaying data and variables de-

fined or chosen by the user. By pressing the [Status] key, up to

one extra line can be added.

c. Status line: Status messages displaying text.

The display is divided into 3 sections:

Top section (a)

shows the status when in status mode or up to 2 variables when not in

status mode and in the case of Alarm/Warning.
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another Set-up than the Active Set-up, the

number of the Set-up being programmed appears to the right in brackets.

Middle section (b)

shows up to 5 variables with related unit, regardless of status. In case of alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status read-out displays by pressing the [Status] key.

Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The values / measurements to be displayed can be defined

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Setups", "Q3-1 General Settings", "Q3-11 Display

Settings".

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point.

Larger numeric values are displayed with few digits after the decimal point.

Ex.: Current readout

5.25 A; 15.2 A 105 A.

Status display I

This read-out state is standard after start-up or initialization.

Use [INFO] to obtain information about the value/measurement linked to

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the display in this illustration. 1.1,

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size.

1
3
0
B
P
0
4
1
.
1
0

1.1

1.3

 2

1.2

 3

Status display II

See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in

this illustration.

In the example, Speed, Motor current, Motor power and Frequency are

selected as variables in the first and second lines.

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size.
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1.1

Status display III:

This state displays the event and action of the Smart Logic Control. For

further information, see section Smart Logic Control.

1
3
0
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P
0
6
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.
1
0

Bottom section

always shows the state of the frequency converter in Status mode.

1
3
0
B
P
0
7
4
.
1
0

Top section

Middle section

Bottom section
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Display contrast adjustment

Press [status] and [ ] for darker display

Press [status] and [ ] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the frequency converter receives power from mains voltage, a DC bus terminal, or an external 24 V supply. At the same

time, the back light is on.

• Green LED/On: Control section is working.

• Yellow LED/Warn.: Indicates a warning.

• Flashing Red LED/Alarm: Indicates an alarm.

GLCP keys

Menu keys

The menu keys are divided into functions. The keys below the display and

indicator lamps are used for parameter set-up, including choice of display

indication during normal operation.
130BP045.10

[Status]

Indicates the status of the frequency converter and/or the motor. 3 different readouts can be chosen by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu mode, the Main Menu mode or Alarm

mode. Also use the [Status] key to toggle single or double read-out mode.

[Quick Menu]

Allows quick set-up of the frequency converter. The most common functions can be programmed here.

The [Quick Menu] consists of:

- Q1: My Personal Menu

- Q2: Quick Setup

- Q3: Function Setups

- Q5: Changes Made

- Q6: Loggings

The Function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.

Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,

closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

The Quick Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66.

It is possible to switch directly between Quick Menu mode and Main Menu mode.

[Main Menu]

is used for programming all parameters.

The Main Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water

and wastewater applications it is not necessary to access the Main Menu parameters but instead the Quick Menu, Quick Setup and Function Setups

provides the simplest and quickest access to the typical required parameters.

It is possible to switch directly between Main Menu mode  and Quick Menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.
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[Alarm Log]

displays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to manoeuvre to the

alarm number and press [OK]. Information is displayed about the condition of the frequency converter before it enters the alarm mode.

[Back]

reverts to the previous step or layer in the navigation structure.

[Cancel]

last change or command will be cancelled as long as the display has not

been changed.

[Info]

displays information about a command, parameter, or function in any

display window. [Info] provides detailed information when needed.

Exit Info mode by pressing either [Info], [Back], or [Cancel].

   

   

Navigation keys

The four navigation arrows are used to navigate between the different

choices available in [Quick Menu], [Main Menu] and [Alarm Log].

Use the keys to move the cursor.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

Operation keys

for local control are found at the bottom of the control panel.

130BP046.10

[Hand on]

enables control of the frequency converter via the GLCP. [Hand on] also starts the motor, and it is now possible to give the motor speed reference by

means of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse (motor coasting to stop)

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake
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NB!

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on LCP. If no external stop function is selected and the

[Off] key is inactive the motor can only be stopped by disconnecting the mains supply.

[Auto on]

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] – [Auto on].

[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be  Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter.

 

7.1.3 How to operate numeric LCP (NLCP)

The following instructions are valid for the NLCP (LCP 101).

The control panel is divided into four functional groups:

1. Numeric display.

2. Menu key and indicator lights (LEDs) - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

NB!

Parameter copy is not possible with Numeric Local

Control Panel (LCP101).

Select one of the following modes:

Status Mode: Displays the status of the frequency converter or the mo-

tor.

If an alarm occurs, the NLCP automatically switches to status mode.

A number of alarms can be displayed.

Quick Setup or Main Menu Mode: Display parameters and parameter

settings.

Illustration 7.1: Numerical LCP (NLCP)
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Illustration 7.2: Status display example
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Illustration 7.3: Alarm display example

Indicator lights (LEDs):

• Green LED/On: Indicates if control section is on.

• Yellow LED/Wrn.: Indicates a warning.

• Flashing red LED/Alarm: Indicates an alarm.

Menu key

Select one of the following modes:

• Status

• Quick Setup

• Main Menu

Main Menu

is used for programming all parameters.

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password.

Quick Setup is used to set up the frequency converter using only the most essential parameters.

The parameter values can be changed using the up/down arrows when the value is flashing.

Select Main Menu by pressing the [Menu] key a number of times until the Main Menu LED is lit.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter select the array number and press [OK]

Select the wanted data value and press [OK]

Navigation keys

[Back]

for stepping backwards

Arrow [ ] [ ]

keys are used for manoeuvring between parameter groups, parameters

and within parameters

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

13
0B

P0
79

.1
0

Illustration 7.4: Display example

Operation keys

Keys for local control are found at the bottom of the control panel.

130BP046.10

Illustration 7.5: Operation keys of the numerical LCP (NLCP)

[Hand on]

enables control of the frequency converter via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data by means

of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP.
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The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] Key on LCP.

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the mains supply.

[Auto on]

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].

[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP.

 

7.1.4 Changing data 

1. Press [Quick Menu] or [Main Menu] key.

2. Use [ ] and [ ] keys keys to find parameter group to edit.

3. Press [OK] key.

4. Use [ ] and [ ] keys to find parameter to edit.

5. Press [OK] key.

6. Use [ ] and [ ] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to

change. [ ] key increases the value, [ ] key decreases the value.

7. Press [Cancel] key to disregard change, or press [OK] key to accept change and enter new setting.
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7.1.5 Changing a text value 

If the selected parameter is a text value, change the text value by means

of the up/down navigation keys.

The up key increases the value, and the down key decreases the value.

Place the cursor on the value to be saved and press [OK].
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Illustration 7.6: Display example.

 

7.1.6 Changing a group of numeric data values 

If the chosen parameter represents a numeric data value, change the

chosen data value by means of the [ ] and [ ] navigation keys as well

as the up/down [ ] [ ] navigation keys. Use the ] and [ ] navigation

keys to move the cursor horizontally.
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Illustration 7.7: Display example.

Use the up/down navigation keys to change the data value. The up key

enlarges the data value, and the down key reduces the data value. Place

the cursor on the value to be saved and press [OK].
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Illustration 7.8: Display example.

 

7.1.7 Changing of data value, Step-by-Step 

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor Voltage and

par. 1-23 Motor Frequency.

The parameters are changed both as a group of numeric data values and as numeric data values infinitely variably.

 

7.1.8 Read-out and programming of indexed parameters  

Parameters are indexed when placed in a rolling stack.

Par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the

up/down navigation keys to scroll through the value log.

Use par. 3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the up/down navigation keys keys to scroll through the indexed values. To change the parameter value,

select the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort.

Press [Back] to leave the parameter.
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7.1.9 Tips and tricks

* For the majority of water and wastewater applications the Quick Menu, Quick Setup and Function Setups provides the simplest

and quickest access to all the typical parameters required.

* Whenever possible, performing an AMA, will ensure best shaft performance

* Contrast of the display can be adjusted by pressing [Status] and [ ] for darker display or by pressing [Status] and [ ] for

brighter dispaly

* Under [Quick Menu] and [Changes Made] all parameters that have been changed from factory settings are displayed

* Press and hold [Main Menu] key for 3 seconds for access to any parameter

* For service purposes it is recommended to copy all parameters to the LCP, see par 0-50 for further information

Table 7.1: Tips and tricks

 

7.1.10 Quick transfer of parameter settings when using GLCP 

Once the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via MCT 10

Set-up Software Tool.

NB!

Stop the motor before performing any of these operations.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All to LCP”

4. Press the [OK] key

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK].

The GLCP can now be connected to another frequency converter and the parameter settings copied to this frequency converter.

Data transfer from LCP to Frequency converter:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All from LCP”

4. Press the [OK] key

The parameter settings stored in the GLCP are now transferred to the frequency converter indicated by the progress bar. When 100% is reached, press

[OK].

 

7.1.11 Initialisation to default settings 

There are two ways to initialise the frequency converter to default: Recommended initialisation and manual initialisation.

Please be aware that they have different impact according to the below description.

Recommended initialisation (via par. 14-22 Operation Mode)

1. Select par. 14-22 Operation Mode

2. Press [OK]

3. Select “Initialisation” (for NLCP select “2”)

4. Press [OK]

5. Remove power to unit and wait for display to turn off.

6. Reconnect power and the frequency converter is reset. Note

that first start-up takes a few more seconds

7. Press [Reset]
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par. 14-22 Operation Mode initialises all except:

par. 14-50 RFI Filter

par. 8-30 Protocol

par. 8-31 Address

par. 8-32 Baud Rate

par. 8-35 Minimum Response Delay

par. 8-36 Max Response Delay

par. 8-37 Maximum Inter-Char Delay

par. 15-00 Operating Hours to par. 15-05 Over Volt's

par. 15-20 Historic Log: Event to par. 15-22 Historic Log: Time

par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time

NB!

Parameters selected in par. 0-25 My Personal Menu, will stay present, with default factory setting.

Manual initialisation

NB!

When carrying out manual initialisation, serial communication, RFI filter settings and fault log settings are reset.

Removes parameters selected in par. 0-25 My Personal Menu

1. Disconnect from mains and wait until the display turns off.

2a. Press [Status] - [Main Menu] - [OK] at the same time while

power up for Graphical LCP (GLCP)

2b. Press [Menu] while power up for LCP 101, Numerical Display

3. Release the keys after 5 s

4. The frequency converter is now programmed according to

default settings

This parameter initialises all except:

par. 15-00 Operating Hours

par. 15-03 Power Up's

par. 15-04 Over Temp's

par. 15-05 Over Volt's

 

7.1.12 RS-485 bus connection

One or more frequency converters can be connected to a controller (or

master) using the RS-485 standard interface. Terminal 68 is connected

to the P signal (TX+, RX+), while terminal 69 is connected to the N signal

(TX-,RX-).

If more than one frequency converter is connected to a master, use par-

allel connections.

Illustration 7.9: Connection example.

In order to avoid potential equalizing currents in the screen, earth the cable screen via terminal 61, which is connected to the frame via an RC-link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801

on the control card for ON.

For more information, see the paragraph Switches S201, S202, and S801.
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7.1.13 How to connect a PC to the frequency converter 

To control or program the frequency converter from a PC, install the PC-based Configuration Tool MCT 10.

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the  Design Guide, chapter How to Install > Installation

of misc. connections.

NB!

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is

connected to protection earth on the frequency converter. Use only isolated laptop as PC connection to the USB connector on the

frequency converter.

Illustration 7.10: For control cable connections, see section on Control Terminals.

 

7.1.14 PC software tools 

PC-based Configuration Tool MCT 10

All Frequency converters are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and frequency

converter, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool.

MCT 10 set-up software

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our frequency converters. The software can be downloaded from

the Danfoss internet site http://www.Danfoss.com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm.

The MCT 10 set-up software will be useful for:

• Planning a communication network off-line. MCT 10 contains a complete frequency converter database

• Commissioning frequency converters on line

• Saving settings for all frequency converters

• Replacing a frequency converter in a network

• Simple and accurate documentation of frequency converter settings after commissioning.

• Expanding an existing network

• Future developed frequency converters will be supported

MCT 10 set-up software supports  Profibus DP-V1 via a Master class 2 connection. It makes it possible to on line read/write parameters in a frequency

converter via the Profibus network. This will eliminate the need for an extra communication network.
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Save frequency converter settings:

1. Connect a PC to the unit via USB com port. (Note: Use a PC, which is isolated from the mains, in conjunction with the USB port. Failure to do

so may damage equipment.)

2. Open MCT 10 Set-up Software

3. Choose “Read from drive”

4. Choose “Save as”

All parameters are now stored in the PC.

Load frequency converter settings:

1. Connect a PC to the frequency converter via USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameter settings are now transferred to the frequency converter.

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy.

The MCT 10 Set-up software modules

The following modules are included in the software package:

MCT Set-up 10 Software

Setting parameters

Copy to and from frequency converters

Documentation and print out of parameter settings incl. diagrams

  

 Ext. user interface

Preventive Maintenance Schedule

Clock settings

Timed Action Programming

Smart Logic Controller Set-up

Ordering number:

Please order the CD containing MCT 10 Set-up Software using code number 130B1000.

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Controls.
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8 How to Programme the Frequency Converter

8.1 How to Programme

8.1.1 Parameter set-up 

Overview of parameter groups

Group Title Function
0- Operation / Display Parameters related to the fundamental functions of the frequency converter, function of

the LCP buttons and configuration of the LCP display.
1- Load / Motor Parameter group for motor settings.
2- Brakes Parameter group for setting brake features in the frequency converter.
3- Reference / Ramps Parameters for reference handling, definitions of limitations, and configuration of the re-

action of the frequency converter to changes.
4- Limits / Warnings Parameter group for configuring limits and warnings.
5- Digital In/Out Parameter group for configuring the digital inputs and outputs.
6- Analog In/Out Parameter group for configuration of the analog inputs and outputs.
8- Communication and Options Parameter group for configuring communications and options.
9- Profibus Parameter group for Profibus-specific parameters.
10- DeviceNet Fieldbus Parameter group for DeviceNet-specific parameters.
13- Smart Logic Parameter group for Smart Logic Control
14- Special Functions Parameter group for configuring special frequency converter functions.
15- Drive Information Parameter group containing frequency converter information such as operating data,

hardware configuration and software versions.
16- Data Readouts Parameter group for data read-outs, e.g. actual references, voltages, control, alarm,

warning and status words.
18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.
20- Drive Closed Loop This parameter group is used for configuring the closed loop PID Controller that controls

the output frequency of the unit.
21- Extended Closed Loop Parameters for configuring the three Extended Closed Loop PID Controllers.
22- Application Functions These parameters monitor water applications.
23- Time-based Functions These parameters are for actions needed to be performed on a daily or weekly basis, e.g.

different references for working hours/non-working hours.
25- Basic Cascade Controller Functions Parameters for configuring the Basic Cascade Controller for sequence control of multiple

pumps.
26- Analog I/0 Option MCB 109 Parameters for configuring the Analog I/0 Option MCB 109.
27- Extended Cascade Control Parameters for configuring the Extended Cascade Control.
29- Water Application Functions Parameters for setting water specific functions.
31- Bypass Option Parameters for configuring the Bypass Option

Table 8.1: Parameter groups

Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP) in the display area. (See Section 5 for details.) Access the

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start-

up by providing those parameters necessary to start operation. The main menu provides access to all parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water

applications but if other special functions are required, they must be programmed in parameter group 5 or 6.

 

8.1.2 Q1 My Personal Menu

Parameters defined by the user can be stored in Q1 My Personal Menu.

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on site commissioning / fine tuning

simpler.. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu.

Q1 My Personal Menu
20-21 Setpoint 1
20-93 PID Proportional Gain
20-94 PID Integral Time
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8.1.3 Q2 Quick Setup

The parameters in Q2 Quick Setup are the basic parameters which are always needed to set-up the frequency converter to operation.

Q2 Quick Setup
Parameter number and name Unit
0-01 Language
1-20 Motor Power kW
1-22 Motor Voltage V
1-23 Motor Frequency Hz
1-24 Motor Current A
1-25 Motor Nominal Speed RPM
3-41 Ramp 1 Ramp Up Time s
3-42 Ramp 1 Ramp Down Time s
4-11 Motor Speed Low Limit RPM
4-13 Motor Speed High Limit RPM
1-29 Automatic Motor Adaptation (AMA)
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8.1.4 Q3 Function Setups 

The Function Setup provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.

Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,

closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

How to access Function Set-up - example:

1
3
0
B
T
1
1
0
.
1
0

Illustration 8.1: Step 1: Turn on the frequency converter (On

LED lights)

1
3
0
B
T
1
1
1
.
1
0

Illustration 8.2: Step 2: Press the [Quick Menus] button

(Quick Menus choices appear).

1
3
0
B
T
1
1
2
.
1
0

Illustration 8.3: Step 3: Use the up/down navigation keys to

scroll down to Function Setups. Press [OK].

1
3
0
B
A
5
0
0
.
1
0

Illustration 8.4: Step 4: Function Setups choices appear.

Choose 03-1 General Settings. Press [OK].

1
3
0
B
A
5
0
1
.
1
0

Illustration 8.5: Step 5: Use the up/down navigation keys to

scroll down to i.e. 03-12 Analog Outputs. Press [OK].

1
3
0
B
A
5
0
2
.
1
0

Illustration 8.6: Step 6: Choose parameter 6-50 Terminal 42

Output. Press [OK].

1
3
0
B
A
5
0
3
.
1
0

Illustration 8.7: Step 7: Use the up/down navigation keys to

select between the different choices. Press [OK].
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The Function Setup parameters are grouped in the following way:

Q3-1 General Settings
Q3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays
0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1  5-40 Function Relay
0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min Scale Relay 2  5-40 Function Relay
0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max Scale Option relay 7  5-40 Function

Relay
0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8  5-40 Function

Relay
0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9  5-40 Function

Relay
0-77 DST/Summertime End 0-37 Display Text 1

0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open Loop Settings
Q3-20 Digital Reference Q3-21 Analog Reference
3-02 Minimum Reference 3-02 Minimum Reference
3-03 Maximum Reference 3-03 Maximum Reference
3-10 Preset Reference 6-10 Terminal 53 Low Voltage
5-13 Terminal 29 Digital Input 6-11 Terminal 53 High Voltage
5-14 Terminal 32 Digital Input 6-14 Terminal 53 Low Ref/Feedb. Value
5-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed Loop Settings
Q3-30 Feedback Settings Q3-31 PID Settings
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM]
3-02 Minimum Reference 20-21 Setpoint 1
3-03 Maximum Reference 20-93 PID Proportional Gain
6-20 Terminal 54 Low Voltage 20-94 PID Integral Time
6-21 Terminal 54 High Voltage
6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time
6-01 Live Zero Timeout Function

 

8.1.5 Q5 Changes Made  

Q5 Changes Made can be used for fault finding.

Select Changes made to get information about:

• the last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.

• the changes made since default setting.

Select Loggings to get information about the display line read-outs. The information is shown as graphs.

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference.

Please notice that the parameters listed in the below tables for Q5 only serve as examples as they will vary depending on the programming of the particular

frequency converter.

Q5-1 Last 10 Changes
20-94 PID Integral Time
20-93 PID Proportional Gain

Q5-2 Since Factory Setting
20-93 PID Proportional Gain
20-94 PID Integral Time

Q5-3 Input Assignments
Analog Input 53
Analog Input 54
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8.1.6 Q6 Loggings

Q6 Loggings can be used for fault finding.

Please notice that the parameters listed in the below table for Q6 only serve as examples as they will vary depending on the programming of the particular

frequency converter.

Q6 Loggings
Reference
Analog Input 53
Motor Current
Frequency
Feedback
Energy Log
Trending Cont Bin
Trending Timed Bin
Trending Comparison

 

8.1.7 Main Menu mode 

Both the GLCP and NLCP provide access to the main menu mode. Select

the Main Menu mode by pressing the [Main Menu] key. Illustration 6.2

shows the resulting read-out, which appears on the display of the GLCP.

Lines 2 through 5 on the display show a list of parameter groups which

can be chosen by toggling the up and down buttons.

1
3
0
B
P
0
6
6
.
1
0

Illustration 8.8: Display example.

Each parameter has a name and number which remain the same regardless of the programming mode. In the Main Menu mode, the parameters are

divided into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available

for programming. For example, selecting Closed Loop enables additional parameters related to closed loop operation. Option cards added to the unit

enable additional parameters associated with the option device.

 

8.1.8 Parameter selection 

In the Main Menu mode, the parameters are divided into groups. Select

a parameter group by means of the navigation keys.

The following parameter groups are accessible:
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Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN Fieldbus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed Loop
21 Ext. Closed Loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

Table 8.2: Parameter groups.

After selecting a parameter group, choose a parameter by means of the

navigation keys.

The middle section on the GLCP display shows the parameter number and

name as well as the selected parameter value.

1
3
0
B
P
0
6
7
.
1
0

Illustration 8.9: Display example.

8.2 Commonly Used Parameters - Explanations

8.2.1 Main Menu

The Main Menu includes all available parameters in the VLT  AQUA Drive FC 200 frequency converter.

All parameters are grouped in a logic way with a group name indicating the function of the parameter group.

All parameters are listed by name and number in the section Parameter Options in these Operating Instructions.

All parameters included in the Quick Menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following.

Some of the most used parameters for VLT  AQUA Drive applications are also explained in the following section.

For a detailed explanation of all parameters, please refer to the VLT  AQUA Drive Programming Guide MG.20.OX.YY which is available on www.dan-

foss.com or by ordering at the local Danfoss office.
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8.2.2 0-** Operation / Display

Parameters related to the fundamental functions of the frequency converter, function of the LCP buttons and configuration of the LCP display.

0-01  Language

Option: Function:
Defines the language to be used in the display.

The frequency converter can be delivered with 4 different language packages. English and German

are included in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] German Part of Language packages 1 - 4

[2] French Part of Language package 1

[3] Danish Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italian Part of Language package 1

[6] Swedish Part of Language package 1

[7] Dutch Part of Language package 1

[10] Chinese Language package 2

[20] Finnish Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Portuguese Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Traditional Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Serbian Part of Language package 3

[45] Romanian Part of Language package 3

[46] Hungarian Part of Language package 3

[47] Czech Part of Language package 3

[48] Polish Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesian Part of Language package 2

0-20  Display Line 1.1 Small

Option: Function:
Select a variable for display in line 1, left position.

[0] None No display value selected

[37] Display Text 1 Present control word

[38] Display Text 2 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[89] Date and Time Readout Displays the current date and time.

[953] Profibus Warning Word Displays Profibus communication warnings.

[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up.
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[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up.

[1007] Readout Bus Off Counter View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option.

[1500] Operating Hours View the number of running hours of the frequency converter.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the mains power consumption in kWh.

[1600] Control Word View the Control Word sent from the frequency converter via the serial communication port in hex

code.

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected

unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in a Hex code

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e. the output frequency from the frequency converter in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%] Motor frequency, i.e. the output frequency from the frequency converter in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute) i.e. the motor shaft speed in closed loop based on the entered

motor nameplate data, the output frequency and the load on the frequency converter.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor

Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the frequency converter.

[1632] BrakeEnergy/s Present brake power transferred to an external brake resistor.

Stated as an instantaneous value.

[1633] BrakeEnergy/2 min Brake power transferred to an external brake resistor. The mean power is calculated continuously

for the most recent 120 seconds.

[1634] Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 ±5 oC; cutting

back in occurs at 70 ±5° C.

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Inv. Nom. Current Nominal current of the frequency converter

[1637] Inv. Max. Current Maximum current of the frequency converter

[1638] SL Control State State of the event executed by the control

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e. the sum of analog/pulse/bus.

[1652] Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] Digi Pot Reference View the contribution of the digital potentiometer to the actual reference Feedback.

[1654] Feedback 1 [Unit] View the value of Feedback 1. See also par. 20-0*.

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*.

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*.

[1658] PID Output [%] Returns the Drive Closed Loop PID controller output value in percent.
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[1659] Adjusted Setpoint Displays the actual operating set-point after it is modified by flow compensation. See parameters

22-8*.

[1660] Digital Input Displays the status of the digital inputs. Signal low = 0; Signal high = 1.

Regarding order, see par. 16-60. Bit 0 is at the extreme right.

[1661] Terminal 53 Switch Setting Setting of input terminal 53. Current = 0; Voltage = 1.

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output

42.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input.

[1669] Pulse Output #27 [Hz] Actual value of pulses applied to terminal 27 in digital output mode.

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode.

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Counter A.

[1673] Counter B View the present value of Counter B.

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/O Card. Option)

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/O Card. Optional)

[1677] Analog output X30/8 [mA] Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var-

iable to be shown.

[1680] Fieldbus CTW 1 Control word (CTW) received from the Bus Master.

[1682] Fieldbus REF 1 Main reference value sent with control word via the serial communications network e.g. from the

BMS, PLC or other master controller.

[1684] Comm. Option STW Extended fieldbus communication option status word.

[1685] FC Port CTW 1 Control word (CTW) received from the Bus Master.

[1686] FC Port REF 1 Status word (STW) sent to the Bus Master.

[1690] Alarm Word One or more alarms in a Hex code (used for serial communications)

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communications)

[1692] Warning Word One or more warnings in a Hex code (used for serial communications)

[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communications)

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial communications)

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial communications)

[1696] Maintenance Word The bits reflect the status for the programmed Preventive Maintenance Events in parameter group

23-1*

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the Analog I/O card.

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the Analog I/O card.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog I/O card.

[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog I/O card.

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card.

[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card.

[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed Loop Controller 1

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 1

[2119] Ext. 1 Output [%] The value of the output from extended Closed Loop Controller 1

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed Loop Controller 2

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 2

[2139] Ext. 2 Output [%] The value of the output from extended Closed Loop Controller 2
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[2157] Ext. 3 Reference [Unit] The value of the reference for extended Closed Loop Controller 3

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 3

[2159] Ext. Output [%] The value of the output from extended Closed Loop Controller 3

[2230] No-Flow Power The calculated No Flow Power for the actual operating speed

[2580] Cascade Status Status for the operation of the Cascade Controller

[2581] Pump Status Status for the operation of each individual pump controlled by the Cascade Controller

[2791] Cascade Reference Reference output for use with follower drives.

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity.

[2793] Cascade Option Status Readout parameter to show the status of the cascade system.

0-21  Display Line 1.2 Small

Option: Function:
Select a variable for display in line 1, middle position.

[1662] * Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-22  Display Line 1.3 Small

Option: Function:
Select a variable for display in line 1, right position.

[1614] * Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-23  Display Line 2 Large

Option: Function:
Select a variable for display in line 2.

[1615] * Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small

0-24  Display Line 3 Large

Option: Function:
[1652] * Feedback [Unit] The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

Select a variable for display in line 2.

0-37  Display Text 1

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 1 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the LCP to change a

character. Use the  and  buttons to move the cursor. When a character is highlighted by the

cursor, it can be changed. Use the  or  buttons on the LCP to change a character. A character

can be inserted by placing the cursor between two characters and pressing  or .

0-38  Display Text 2

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the LCP to change a

character. Use the  and  buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing  or .
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0-39  Display Text 3

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 3 in par. 0-20 Display

Line 1.1 Small,par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the LCP to change a

character. Use the  and  buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing  or .

0-70  Set Date and Time

Range: Function:
2000-01-01

00:00 –

2099-12-01

23:59 *

  [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

NB!

This parameter does not display the actual time. This can be read in par. 0-89.

The clock will not begin counting until a setting different from default has been

made.

0-71  Date Format

Option: Function:
[0] * YYYY-MM-DD Sets the date format to be used in the LCP.

[1] DD-MM-YYYY Sets the date format to be used in the LCP.

[2] MM/DD/YYYY Sets the date format to be used in the LCP.

0-72  Time Format

Option: Function:
Sets the time format to be used in the LCP.

[0] * 24 h

[1] 12 h

0-74  DST/Summertime

Option: Function:
Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime

enter the start date and end date in par. 0-76 DST/Summertime Start and par. 0-77 DST/Summer-

time End.

[0] * Off

[2] Manual

0-76  DST/Summertime Start

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST starts. The date is programmed in the format se-

lected in par. 0-71 Date Format.

0-77  DST/Summertime End

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST ends. The date is programmed in the format selected

in par. 0-71 Date Format.
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8.2.3 General Settings, 1-0*

Define whether the frequency converter operates in open loop or closed loop.

1-00  Configuration Mode

Option: Function:
[0] * Open Loop Motor speed is determined by applying a speed reference or by setting desired speed when in Hand

Mode.

Open Loop is also used if the frequency converter is part of a closed loop control system based on

an external PID controller providing a speed reference signal as output.

[3] Closed Loop Motor Speed will be determined by a reference from the built-in PID controller varying the motor

speed as part of a closed loop control process (e.g. constant pressure or flow). The PID controller

must be configured in par. 20-** or via the Function Setups accessed by pressing the [Quick Menus]

button.

NB!

This parameter cannot be changed when motor is running.

NB!

When set for Closed Loop, the commands Reversing and Start Reversing will not reverse the direction of the motor.

1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. Depending on the choices made in

par. 0-03 Regional Settings, either par. 1-20 Motor Power [kW] or par. 1-21 Motor Power [HP] is

made invisible.

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

NB!

This parameter cannot be adjusted while the motor is running.
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1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NB!

This parameter cannot be changed while the motor is running.

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (Xh)) while the

motor is stationary.

[0] * Off No function

[1] Enable complete AMA performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the frequency converter and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence,

the display will read: “Press [OK] to finish AMA”. After pressing the [OK] key the frequency converter is ready for operation.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor

• AMA cannot be performed while the motor is running

NB!

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on motor power rating.

NB!

Avoid generating external torque during AMA
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NB!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced

motor parameters, will return to default setting.

This parameter cannot be adjusted while the motor is running

NB!

Full AMA should be run without filter only while reduced AMA should be run with filter.

See section: Application Examples > Automatic Motor Adaptation in the Design Guide.

 

8.2.4 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-02  Minimum Reference

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing

all references. The Minimum Reference value and unit matches the configuration choice made in

par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NB!

This parameter is used in open loop only.

3-03  Maximum Reference

Range: Function:
50.000 Ref-

erenceFeed-

backUnit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the maximum acceptable value for the remote reference. The Maximum Reference value and

unit matches the configuration choice made in par. 1-00 Configuration Mode and par. 20-12 Ref-

erence/Feedback Unit, respectively.

NB!

If operating with par. 1-00, Configuration Mode set for Closed Loop [3], par.

20-14, Maximum Reference/Feedb. must be used.
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3-10  Preset Reference
Array [8]

Range: Function:
0.00 %*   [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The

preset reference is stated as a percentage of the value RefMAX (par. 3-03 Maximum Reference, for

closed loop see par. 20-14 Maximum Reference/Feedb.). When using preset references, select Pre-

set ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group 5-1*

Digital Inputs.

3-41  Ramp 1 Ramp Up Time

Range: Function:
10.00 s*   [1.00 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to par. 1-25 Motor Nominal Speed.

Choose a ramp-up time such that the output current does not exceed the current limit in

par. 4-18 Current Limit during ramping. See ramp-down time in par. 3-42 Ramp 1 Ramp Down

Time.

par.3 41 = tacc × nnorm par.1 25
ref rpm s

3-42  Ramp 1 Ramp Down Time

Range: Function:
20.00 s*   [1.00 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from par. 1-25 Motor Nominal Speed to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par. 4-18 Current Limit. See ramp-up time in par. 3-41 Ramp 1 Ramp Up Time.

par.3 42 = tdec × nnorm par.1 25
ref rpm s

3-84   Initial Ramp Time

Range: Function:
0 s*   [0 – 60 s] Enter the initial ramp up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub-

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from zero speed to Motor Speed Low Limit.
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3-85  Check Valve Ramp Time

Range: Function:
0 s*   [0 – 60 s] In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87.

8 How to Programme the Frequency Converter
VLT  AQUA Drive

Operating Instructions

78 MG.20.M7.02 - VLT  is a registered Danfoss trademark

8  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1534 of 1659



3-86  Check Valve Ramp End Speed [RPM]

Range: Function:
0 [RPM]*   [0 – Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed

and the Check Valve no longer shall be active.

3-87  Check Valve Ramp End Speed [Hz]

Range: Function:
0 [Hz]*   [0 – Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be

active.

3-88  Final Ramp Time

Range: Function:
0 [s]*   [0 – 60 [s]] Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from Motor Speed Low Limit to zero speed.

 

8.2.5 4-** Limits and Warnings 

Parameter group for configuring limits and warnings.

4-11  Motor Speed Low Limit [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par. 4-13 Motor Speed High Limit [RPM].
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4-13  Motor Speed High Limit [RPM]

Range: Function:
1500. RPM*   [par. 4-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or

par. 4-12 Motor Speed Low Limit [Hz] will be displayed depending on other parameters in the Main

Menu and depending on default settings dependant on global location.

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

NB!

Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set

in par. 4-13 Motor Speed High Limit [RPM].

 

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital input and output.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.

 

8.2.7 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All
Coast and reset inverse [3] All
DC-brake inverse [5] All
Stop inverse [6] All
External interlock [7] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Speed down [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Pulse input [32] term 29, 33
Ramp bit 0 [34] All
Mains failure inverse [36] All
Run Permissive [52]
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Hand start [53]  
Auto start [54]
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Sleep Mode [66]  
Reset Maintenance Word [78]  
Lead Pump Start [120]  
Lead Pump Alternation [121]  
Pump 1 Interlock [130]  
Pump 2 Interlock [131]  
Pump 3 Interlock [132]  

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to terminal.

[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse Leaves motor in free mode. Logic ‘0’ => coasting stop.

(Default Digital input 27): Coasting stop, inverted input (NC).

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC).

Leaves motor in free mode and resets the frequency converter. Logic ‘0’ => coasting stop and reset.

[5] DC-brake inverse Inverted input for DC braking (NC).

Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03.

The function is only active when the value in par. 2-02 is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52.

NB!

When the frequency converter is at the torque limit and has received a stop

command, it may not stop by itself. To ensure that the frequency converter stops,

configure a digital output to Torque limit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[7] External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message ’ex-

ternal fault’ on the display when the terminal which is programmed for Coast Inverse is logic ‘0’.

The alarm message will also be active via digital outputs and relay outputs, if programmed for

External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for

the External Interlock has been removed. A delay can be programmed in par. 22-00, External In-

terlock Time. After applying a signal to the input, the reaction described above will be delayed with

the time set in par. 22-00.

[8] Start Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

(Default Digital input 18)

[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated

[10] Reversing Changes direction of motor shaft rotation. Select Logic ‘1’ to reverse. The reversing signal only

changes the direction of rotation. It does not activate the start function. Select both directions in

par. 4-10 Motor Speed Direction.

(Default Digital input 19).

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[14] Jog Used for activating jog speed. See par. 3-11.

(Default Digital input 29)
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[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/

preset [1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of

the eight preset references is active.

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below.

[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below.

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below.

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par. 3-51 and 3-52) in the range 0 - par. 3-03 Maximum Reference.

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con-

dition for Speed up and Speed down to be used. If Speed up/down is used, the speed change always

follows ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency.

NB!

When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [13]’ signal. Stop the frequency converter via a terminal programmed

for Coasting inverse [2] or Coast and reset, inverse [3].

[21] Speed up For digital control of the up/down speed is desired (motor potentiometer). Activate this function by

selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400

msec. the resulting reference will be increased by 0.1 %. If Speed up is activated for more than 400

msec. the resulting reference will ramp according to Ramp 1in par. 3-41.

[22] Speed down Same as Speed up [21].

[23] Set-up select bit 0 Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 Same as Set-up select bit 0 [23].

(Default Digital input 32)

[32] Pulse input Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in

par. group 5-5*.

[34] Ramp bit 0 Select which ramp to use. Logic “0” will select ramp 1 while logic “1” will select ramp 2.

[36] Mains failure inverse Activates par. 14-10 Mains Failure. Mains failure inverse is active in the Logic “0” situation.

[52] Run Permissive The input terminal, for which the Run permissive has been programmed must be logic “1” before a

start command can be accepted. Run permissive has a logic ‘AND’ function related to the terminal

which is programmed for START [8], Jog [14] or Freeze Output [20], which means that in order to

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on

multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function

to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output

[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run

Permissive.

[53] Hand start A signal applied will put the frequency converter into Hand mode as if button Hand On on the LCP

has been pressed and a normal stop command will be overridden. If disconnecting the signal, the

motor will stop. To make any other start commands valid, another digital input must be assign to

Auto Start and a signal applied to this. The Hand On and Auto On buttons on the LCP has no impact.

The Off button on the LCP will override Hand Start and Auto Start. Press either the Hand On or Auto

On button to make Hand Start and Auto Start active again. If no signal on neither Hand Start nor

Auto Start, the motor will stop regardless of any normal Start command applied. If signal applied

to both Hand Start and Auto Start, the function will be Auto Start. If pressing the Off button on the

LCP the motor will stop regardless of signals on Hand Start and Auto Start.
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[54] Auto start A signal applied will put the frequency converter into Auto mode as if the LCP button Auto On has

been pressed. See also Hand Start [53]

[55] DigiPot Increase Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[56] DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[57] DigiPot Clear Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (down) (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (up) (Terminal 29 and 33 only) Input for increment counting in the SLC counter.

[64] Counter B (down) (Terminal 29 and 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[66] Sleep Mode Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising edge

of signal applied!

[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0.

The below setting options are all related to the Cascade Controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

[120] Lead Pump Start Starts/Stops the Lead Pump (controlled by the frequency converter). A start requires that also a

System Start signal has been applied e.g. to one of the digital inputs set for Start [8]!

[121] Lead Pump Alternation Forces alternation of the lead pump in a Cascade Controller. Lead Pump Alternation, par. 25-50,

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par.

25-51, can be set to any of the four options.

[130 - 138] Pump1 Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to No [0], then

Pump1 refers to the pump controlled by relay RELAY1 etc. If set to Yes [1], Pump1 refers to the

pump controlled by the frequency converter only (without any of the build in relays involved) and

Pump2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be inter-

locked in the basic Cascade Controller.

See below table:

Setting in Par. 5-1* Setting in Par. 25-06

[0] No [1] Yes

[130] Pump1 Interlock Controlled by RELAY1

(only if not lead pump)

Frequency Converter control-

led

(cannot be interlocked)

[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1

[132] Pump3 Interlock Controlled by RELAY3 Controlled by RELAY2

[133] Pump4 Interlock Controlled by RELAY4 Controlled by RELAY3

[134] Pump5 Interlock Controlled by RELAY5 Controlled by RELAY4

[135] Pump6 Interlock Controlled by RELAY6 Controlled by RELAY5

[136] Pump7 Interlock Controlled by RELAY7 Controlled by RELAY6

[137] Pump8 Interlock Controlled by RELAY8 Controlled by RELAY7

[138] Pump9 Interlock Controlled by RELAY9 Controlled by RELAY8

5-13  Terminal 29 Digital Input

Option: Function:
[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-14  Terminal 32 Digital Input
Same options and functions as par. 5-1*, except for Pulse input.

Option: Function:
[0] * No operation
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5-15  Terminal 33 Digital Input
Same options and functions as par. 5-1* Digital Inputs.

Option: Function:
[0] * No operation

5-30  Terminal 27 Digital Output
Same options and functions as par. 5-3*.

Option: Function:
[0] * No operation

5-40  Function Relay

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Select options to define the function of the relays.

The selection of each mechanical relay is realized in an array parameter.

[0] * No Operation

[1] Control Ready

[2] Drive Ready

[3] Drive Ready/Remote

[4] Stand-by/No Warning

[5] Running

[6] Running/No Warning

[8] Run on Ref./No Warning

[9] Alarm

[10] Alarm or Warning

[11] At Torque Limit

[12] Out of Current Range

[13] Below Current, low

[14] Above Current, high

[15] Out of Speed Range

[16] Below Speed, low

[17] Above Speed, high

[18] Out of Feedb. Range

[19] Below Feedback, low

[20] Above Feedback, high

[21] Thermal Warning

[25] Reverse

[26] Bus OK

[27] Torque Limit & Stop

[28] Brake, No Warning

[29] Brake Ready, No Fault

[30] Brake Fault (IGBT)

[35] External Interlock

[36] Control Word Bit 11

[37] Control Word Bit 12

[40] Out of Ref. Range

[41] Below Reference, low

8 How to Programme the Frequency Converter
VLT  AQUA Drive

Operating Instructions

84 MG.20.M7.02 - VLT  is a registered Danfoss trademark

8  

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1540 of 1659



[42] Above Ref. high

[45] Bus ctrl

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic Rule 0

[71] Logic Rule 1

[72] Logic Rule 2

[73] Logic Rule 3

[74] Logic Rule 4

[75] Logic Rule 5

[80] SL Digital Output A

[81] SL Digital Output B

[82] SL Digital Output C

[83] SL Digital Output D

[84] SL Digital Output E

[85] SL Digital Output F

[160] No Alarm

[161] Running Reverse

[165] Local Ref. Active

[166] Remote Ref. Active

[167] Start Cmd. Active

[168] Drive in Hand Mode

[169] Drive in Auto Mode

[180] Clock Fault

[181] Prev. Maintenance

[190] No-Flow

[191] Dry Pump

[192] End of Curve

[193] Sleep Mode

[194] Broken Belt

[195] Bypass Valve Control

[199] Pipe Filling

[211] Cascade Pump1

[212] Cascade Pump2

[213] Cascade Pump3

[223] Alarm, Trip Locked

[224] Bypass Mode Active
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5-53  Term. 29 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see

also par. 5-58 Term. 33 High Ref./Feedb. Value.

 

8.2.8 6-** Analog In/Out

Parameter group for configuration of the analog input and output.

6-00  Live Zero Timeout Time

Range: Function:
10 s*   [1 - 99 s] Enter the Live Zero Time-out time period. Live Zero Time-out Time is active for analog inputs, i.e.

terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par. 6-00 Live Zero

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated.

6-01  Live Zero Timeout Function

Option: Function:
Select the time-out function. The function set in par. 6-01 Live Zero Timeout Function will be acti-

vated if the input signal on terminal 53 or 54 is below 50% of the value in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time.

If several time-outs occur simultaneously, the frequency converter prioritises the time-out functions

as follows:

1. par. 6-01 Live Zero Timeout Function

2. par. 8-04 Control Timeout Function

The output frequency of the frequency converter can be:

• [1] frozen at the present value

• [2] overruled to stop

• [3] overruled to jog speed

• [4] overruled to max. speed

• [5] overruled to stop with subsequent trip

[0] * Off

[1] Freeze output

[2] Stop

[3] Jogging

[4] Max. speed

[5] Stop and trip
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6-10  Terminal 53 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value set in par. 6-14 Terminal 53 Low Ref./Feedb. Value.

6-11  Terminal 53 High Voltage

Range: Function:
10.00 V*   [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.

6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:
50.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current.

6-20  Terminal 54 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value, set in par. 6-24 Terminal 54 Low Ref./Feedb. Value.

6-21  Terminal 54 High Voltage

Range: Function:
10.00 V*   [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current value set in

par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current.
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6-25  Terminal 54 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50  Terminal 42 Output

Option: Function:
Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre-

sponds to Imax.

[0] * No operation

[100] Output freq. 0-100 : 0 - 100 Hz, (0-20 mA)

[101] Reference Min-Max : Minimum reference - Maximum reference, (0-20 mA)

[102] Feedback +-200% : -200% to +200% of par. 20-14, (0-20 mA)

[103] Motor cur. 0-Imax : 0 - Inverter Max. Current (par. 16-37), (0-20 mA)

[104] Torque 0-Tlim : 0 - Torque limit (par. 4-16), (0-20 mA)

[105] Torque 0-Tnom : 0 - Motor rated torque, (0-20 mA)

[106] Power 0-Pnom : 0 - Motor rated power, (0-20 mA)

[107] * Speed 0-HighLim : 0 - Speed High Limit (par. 4-13 and par. 4-14), (0-20 mA)

[113] Ext. Closed Loop 1 : 0 - 100%, (0-20 mA)

[114] Ext. Closed Loop 2 : 0 - 100%, (0-20 mA)

[115] Ext. Closed Loop 3 : 0 - 100%, (0-20 mA)

[130] Out frq 0-100 4-20mA : 0 - 100 Hz

[131] Reference 4-20mA : Minimum Reference - Maximum Reference

[132] Feedback 4-20mA : -200% to +200% of par. 20-14 Maximum Reference/Feedb.

[133] Motor cur. 4-20mA : 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current)

[134] Torq.0-lim 4-20 mA : 0 - Torque limit (par. 4-16)

[135] Torq.0-nom 4-20mA : 0 - Motor rated torque

[136] Power 4-20mA : 0 - Motor rated power

[137] Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14)

[139] Bus ctrl. : 0 - 100%, (0-20 mA)

[140] Bus ctrl. 4-20 mA : 0 - 100%

[141] Bus ctrl t.o. : 0 - 100%, (0-20 mA)

[142] Bus ctrl t.o. 4-20mA : 0 - 100%

[143] Ext. CL 1 4-20mA : 0 - 100%

[144] Ext. CL 2 4-20mA : 0 - 100%

[145] Ext. CL 3 4-20mA : 0 - 100%

NB!

Values for setting the Minimum Reference is found in open loop par. 3-02 Minimum Reference and for closed loop par. 20-13 Minimum Reference/

Feedb. - values for maximum reference for open loop is found in par. 3-03 Maximum Reference and for closed loop par. 20-14 Maximum Reference/

Feedb..
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6-51  Terminal 42 Output Min Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %] Scale for the minimum output (0 or 4 mA) of the analogue signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal

42 Output.

6-52  Terminal 42 Output Max Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %] Scale for the maximum output (20 mA) of the analog signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal

42 Output.

�
�
�
�
�
�
�
�
��
�

It is possible to get a value lower than 20 mA at full scale by programming values >100% by using

a formula as follows:

20 mA / desired maximum current × 100 %

i.e. 10mA :  20 mA
10 mA × 100 % = 200 %

EXAMPLE 1:

Variable value= OUTPUT FREQUENCY, range = 0-100 Hz

Range needed for output = 0-50 Hz

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50%

�
�
�
�
�
�
�
�
��
�
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EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed for output= 0-100%

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50%

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75%

�
�
�
�
�
�
�
�
	�
�

EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - Max ref

Range needed for output= Min ref (0%) - Max ref (100%), 0-10 mA

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200%

(20 mA / 10 mA x 100%=200%).

�
�
�
�
�
�
�
�
	�
�

 

8.2.9 Drive Closed Loop, 20-**

This parameter group is used for configuring the closed loop PID Controller, that controls the output frequency of the frequency converter.

20-12  Reference/Feedback Unit

Option: Function:
[0] None

[1] * %

[5] PPM

[10] 1/min

[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min
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[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG

[173] ft WG

[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the

PID Controller will use for controlling the output frequency of the frequency converter.
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20-21  Setpoint 1

Range: Function:
0.000 Proc-

essCtrlU-

nit*

  [-999999.999 - 999999.999 Proc-

essCtrlUnit]

Setpoint 1 is used in Closed Loop Mode to enter a setpoint reference that is used by the frequency

converter’s PID Controller. See the description of par. 20-20 Feedback Function.

NB!

Setpoint reference entered here is added to any other references that are enabled

(see par. group 3-1*).

20-81  PID Normal/Inverse Control

Option: Function:
[0] * Normal

[1] Inverse Normal [0] causes the frequency converter’s output frequency to decrease when the feedback is

greater than the setpoint reference. This is common for pressure-controlled supply fan and pump

applications.

Inverse [1] causes the frequency converter’s output frequency to increase when the feedback is

greater than the setpoint reference.

20-82  PID Start Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] When the frequency converter is first started, it initially ramps up to this output speed in Open Loop

Mode, following the active Ramp Up Time. When the output speed programmed here is reached,

the frequency converter will automatically switch to Closed Loop Mode and the PID Controller will

begin to function. This is useful in applications in which the driven load must first quickly accelerate

to a minimum speed when it is started.

NB!

This parameter will only be visible if par. 0-02 Motor Speed Unit is set to [0], RPM.

20-93  PID Proportional Gain

Range: Function:
0.50 N/A*   [0.00 - 10.00 N/A]

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb. the PID controller will try to change the output speed

equal to what is set in par. 4-13 Motor Speed High Limit [RPM]/par. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting.

The proportional band (error causing output to change from 0-100%) can be calculated by means of the formula:

( 1
Proportional Gain ) × (Max  Reference)

NB!

Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*.
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20-94  PID Integral Time

Range: Function:
20.00 s*   [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long

as there is a deviation between the Reference/Setpoint and feedback signals. The contribution is

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero.

Quick response on any deviation is obtained when the integral time is set to a low value. Setting it

too low, however, may cause the control to become unstable.

The value set, is the time needed for the integrator to add the same contribution as the proportional

part for a certain deviation.

If the value is set to 10,000, the controller will act as a pure proportional controller with a P-band

based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output

from the proportional controller will be 0.

 

8.2.10 22-** Miscellaneous

This group contains parameters used for monitoring water/ wastewater applications.

22-20  Low Power Auto Set-up

Option: Function:
When set for Enabled, an auto set up sequence is activated, automatically setting speed to approx.

50 and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor Speed

High Limit [Hz]). At those two speeds, the power consumption is automatically measured and stored.

Before enabling Auto Set Up:

1. Close valve(s) in order to create a no flow condition

2. The frequency converter must be set for Open Loop (par. 1-00 Configuration Mode).

Note that it is important also to set par. 1-03 Torque Characteristics.

[0] * Off

[1] Enabled

NB!

Auto Set Up must be done when the system has reached normal operating temperature!

NB!

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit [Hz] is set to the max. operational

speed of the motor!

It is important to do the Auto Set-up before configuring the integrated PI Contoller as settings will be reset when changing from Closed

to Open Loop in par. 1-00 Configuration Mode.

NB!

Carry out the tuning with the same settings in par. 1-03 Torque Characteristics, as for operation after the tuning.

22-21  Low Power Detection

Option: Function:
[0] * Disabled

[1] Enabled If selecting Enabled, the Low Power Detection commissioning must be carried out in order to set

the parameters in group 22-3* for proper operation!
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22-22  Low Speed Detection

Option: Function:
[0] * Disabled

[1] Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz].

22-23  No-Flow Function

Option: Function:
Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos-

sible).

[0] * Off

[1] Sleep Mode

[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[3] Alarm The frequency converter trips and motor stays stopped until reset.

22-24  No-Flow Delay

Range: Function:
10 s*   [1 - 600 s] Set the time Low Power/Low Speed must stay detected to activate signal for actions. If detection

disappears before run out of the timer, the timer will be reset.

22-26  Dry Pump Function

Option: Function:
Low Power Detection must be Enabled (par. 22-21 Low Power Detection) and commissioned (using

either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in

order to use Dry Pump Detection.

[0] * Off

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[2] Alarm The frequency converter trips and motor stays stopped until reset.

22-27  Dry Pump Delay

Range: Function:
10 s*   [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm

22-30  No-Flow Power

Range: Function:
0.00 kW*   [0.00 - 0.00 kW] Read out of calculated No Flow power at actual speed. If power drops to the display value the

frequency converter will consider the condition as a No Flow situation.

22-31  Power Correction Factor

Range: Function:
100 %*   [1 - 400 %] Make corrections to the calculated power at par. 22-30 No-Flow Power.

If No Flow is detected, when it should not be detected, the setting should be decreased. However,

if No Flow is not detected, when it should be detected, the setting should be increased to above

100%.

22-32  Low Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 22-36 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 50% level.

This function is used for storing values needed to tune No Flow Detection.
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22-33  Low Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 22-37 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 50% level.

The function is used for storing values needed to tune No Flow Detection.

22-34  Low Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption at 50% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-35  Low Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption at 50% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-36  High Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-37  High Speed [Hz]

Range: Function:
0.0 Hz*   [0.0 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-38  High Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption at 85% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-39  High Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption at 85% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-40  Minimum Run Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or Bus)

before entering Sleep Mode.
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22-41  Minimum Sleep Time

Range: Function:
10 s*   [0 - 600 s] Set the desired Minimum Time for staying in Sleep Mode. This will override any wake up conditions.

22-42  Wake-up Speed [RPM]

Range: Function:
0 RPM*   [par. 4-11 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Only to be used if par. 1-00 Configuration Mode is set for Open Loop and speed reference is applied

by an external controller.

Set the reference speed at which the Sleep Mode should be cancelled.

22-43  Wake-up Speed [Hz]

Range: Function:
0 Hz*   [par. 4-12 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit, has been set for Hz (parameter not visible if RPM selected).

Only to be used if par. 1-00 Configuration Mode, is set for Open Loop and speed reference is applied

by an external controller controlling the pressure.

Set the reference speed at which the Sleep Mode should be cancelled.

22-44  Wake-up Ref./FB Difference

Range: Function:
10%*   [0-100%] Only to be used if par. 1-00, Configuration Mode, is set for Closed Loop and the integrated PI

controller is used for controlling the pressure.

Set the pressure drop allowed in percentage of set point for the pressure (Pset) before cancelling

the Sleep Mode.

NB!

If used in application where the integrated PI controller is set for inverse control

in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-

tomatically be added.

22-45  Setpoint Boost

Range: Function:
0 %*   [-100 - 100 %] Only to be used if par. 1-00 Configuration Mode, is set for Closed Loop and the integrated PI con-

troller is used. In systems with e.g. constant pressure control, it is advantageous to increase the

system pressure before the motor is stopped. This will extend the time in which the motor is stopped

and help to avoid frequent start/stop.

Set the desired over pressure/temperature in percentage of set point for the pressure (Pset)/tem-

perature before entering the Sleep Mode.

If setting for 5%, the boost pressure will be Pset*1.05. The negative values can be used for e.g.

cooling tower control where a negative change is needed.

22-46  Maximum Boost Time

Range: Function:
60 s*   [0 - 600 s] Only to be used if par. 1-00 Configuration Mode is set for Closed Loop and the integrated PI controller

is used for controlling the pressure.

Set the maximum time for which boost mode will be allowed. If the set time is exceeded, Sleep

Mode will be entered, not waiting for the set boost pressure to be reached.
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22-50  End of Curve Function

Option: Function:
[0] * Off End of Curve monitoring not active.

[1] Warning A warning is issued in the display [W94].

[2] Alarm An alarm is issued and the frequency converter trips. A message [A94] appears in the display.

NB!

Automatic restart will reset the alarm and start the system again.

22-51  End of Curve Delay

Range: Function:
10 s*   [0 - 600 s] When an End of Curve condition is detected, a timer is activated. When the time set in this parameter

expires, and the End of Curve condition has been steady in the entire period, the function set in

par. 22-50 End of Curve Function will be activated. If the condition disappears before the timer

expires, the timer will be reset.

22-80  Flow Compensation

Option: Function:
[0] * Disabled [0] Disabled: Set-Point compensation not active.

[1] Enabled [1] Enabled:Set-Point compensation is active. Enabling this parameter allows the Flow Compensated

Setpoint operation.

22-81  Square-linear Curve Approximation

Range: Function:
100 %*   [0 - 100 %] Example 1:

Adjustment of this parameter allows the shape of the control curve to be adjusted.

0 = Linear

100% = Ideal shape (theoretical).

NB!

Please note: Not visible when running in cascade.
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22-82  Work Point Calculation

Option: Function:
Example 1: Speed at System Design Working Point is known:

From the data sheet showing characteristics for the specific equipment at different speeds, simply

reading across from the HDESIGN point and the QDESIGN point allows us to find point A, which is the

System Design Working Point. The pump characteristics at this point should be identified and the

associated speed programmed. Closing the valves and adjusting the speed until HMIN has been

achieved allows the speed at the no flow point to be identified.

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control

curve to be adjusted infinitely.

Example 2:

Speed at System Design Working Point is not known: Where the Speed at System Design Working

Point is unknown, another reference point on the control curve needs to be determined by means

of the data sheet. By looking at the curve for the rated speed and plotting the design pressure

(HDESIGN, Point C) the flow at that pressure QRATED can be determined. Similarly, by plotting the

design flow (QDESIGN, Point D). the pressure HD at that flow can be determined. Knowing these two

points on the pump curve, along with HMIN as described above, allows the frequency converter to

calculate the reference point B and thus to plot the control curve which will also include the System

design Working Point A.

[0] * Disabled Disabled [0]: Work Point Calculation not active. To be used if speed at design point is known (see

table above).

[1] Enabled Enabled [1] : Work Point Calculation is active. Enabling this parameter allows the calculation of the

unknown System Design Working Point at 50/60 Hz speed, from the input data set in

par. 22-83 Speed at No-Flow [RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No-

Flow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and

par. 22-90 Flow at Rated Speed.
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22-83  Speed at No-Flow [RPM]

Range: Function:
300. RPM*   [0 - par. 22-85 RPM] Resolution 1 RPM.

The speed of the motor at which flow Is zero and minimum pressure HMIN  is achieved should be

entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No-Flow

[Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit then par. 22-85 Speed at

Design Point [RPM] should also be used. Closing the valves and reducing the speed until minimum

pressure HMIN is achieved will determine this value.

22-84  Speed at No-Flow [Hz]

Range: Function:
50.0 Hz*   [0.0 - par. 22-86 Hz] Resolution 0.033 Hz.

The speed of the motor at which flow has effectively stopped and minimum pressure HMIN is achieved

should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed

at No-Flow [RPM]. If it has been decided to use Hz in par. 0-02 Motor Speed Unit then

par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the

speed until minimum pressure HMIN is achieved will determine this value.

22-85  Speed at Design Point [RPM]

Range: Function:
1500. RPM*   [par. 22-83 - 60000. RPM] Resolution 1 RPM.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the System Design Working Point is achieved should be entered here in RPM. Alternatively,

the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to

use RPM in par. 0-02 Motor Speed Unit then par. 22-83 Speed at No-Flow [RPM] should also be

used.

22-86  Speed at Design Point [Hz]

Range: Function:
50/60.0

Hz*

  [par. 22-84 - par. 4-19 Hz] Resolution 0.033 Hz.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the System Design Working Point is achieved should be entered here in Hz. Alternatively, the

speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to

use Hz in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be used.

22-87  Pressure at No-Flow Speed

Range: Function:
0.000 N/A*   [0.000 - par. 22-88 N/A] Enter the pressure HMIN corresponding to Speed at No Flow in Reference/Feedback Units.

22-88  Pressure at Rated Speed

Range: Function:
999999.999

N/A*

  [par. 22-87 - 999999.999 N/A] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This

value can be defined using the pump datasheet.

22-90  Flow at Rated Speed

Range: Function:
0.000 N/A*   [0.000 - 999999.999 N/A] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump

datasheet.
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8.2.11 23-0* Timed Actions 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g. different references for working hours / non-working hours. Up

to 10 Timed Actions can be programmed in the frequency converter. The Timed Action number is selected from the list when entering parameter group

23-0* from the LCP. par. 23-00 ON Time – par. 23-04 Occurrence then refer to the selected Timed Action number. Each Timed Action is divided into an

ON time and an OFF time, in which two different actions may be performed.

The actions programmed in Timed Actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller,

according to merge rules set up in 8-5*, Digital/Bus.

NB!

The clock (parameter group 0-7*) must be correctly programmed for Timed Actions to function correctly.

NB!

When mounting an Analog I/O MCB109 option card, a battery back up of the date and time is included.

NB!

The PC-based Configuration Tool MCT 10 comprise a special guide for easy programming of Timed Actions.

23-00  ON Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the ON time for the Timed Action.

NB!

The frequency converter has no back up of the clock function and the set date/

time will reset to default (2000-01-01 00:00) after a power down unless a Real

Time Clock module with back up is installed. In par. 0-79 Clock Fault it is possible

to program for a Warning in case clock has not been set properly, e.g. after a

power down.

23-01  ON Action
Arra [10]

Option: Function:
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options.

[0] * Disabled

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5
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[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] DC Brake

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7

NB!

For choices [32] - [43], see also par. group 5-3*, Digital Outputs and 5-4*, Relays.

23-02  OFF Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the OFF time for the Timed Action.

NB!

The frequency converter has no back up of the clock function and the set date/

time will reset to default (2000-01-01 00:00) after a power down unless a Real

Time Clock module with back up is installed. In par. 0-79 Clock Fault it is possible

to program for a Warning in case clock has not been set properly, e.g. after a

power down.
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23-03  OFF Action
Array [10]

Option: Function:
Select the action during OFF Time. See par. 13-52 SL Controller Action for descriptions of the op-

tions.

[0] * Disabled

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] DC Brake

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5
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[73] Start Timer 6

[74] Start Timer 7

23-04  Occurrence
Array [10]

Option: Function:
Select which day(s) the Timed Action applies to. Specify working/non-working days in

par. 0-81 Working Days, par. 0-82 Additional Working Days and par. 0-83 Additional Non-Working

Days.

[0] * All days

[1] Working days

[2] Non-working days

[3] Monday

[4] Tuesday

[5] Wednesday

[6] Thursday

[7] Friday

[8] Saturday

[9] Sunday

 

8.2.12 Water Application Functions, 29-**

The group contains parameters used for monitoring water / wastewater applications.

29-00  Pipe Fill Enable

Option: Function:
[0] * Disabled Select Enabled to fill pipes at a user specified rate.

[1] Enabled Select Enabled to fill pipes with a user specified rate.

29-01  Pipe Fill Speed [RPM]

Range: Function:
Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-02  Pipe Fill Speed [Hz]

Range: Function:
Motor

Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-03  Pipe Fill Time

Range: Function:
0 s*   [0 - 3600 s] Set the specified time for pipe filling of horizontal pipe systems.

29-04  Pipe Fill Rate

Range: Function:
0.001 units/

s*

  [0.001 – 999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/

second. This function is used for filling-up vertical pipe systems but will be active when the filling-

time has expired, no matter what , until the pipe fill-set-point set in par. 29-05 is reached.
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29-05  Filled Setpoint

Range: Function:
0 s*   [0 – 999999,999 s] Specifies the Filled Set-point at which the Pipe Fill Function will be disabled and the PID controller

will take control. This function can be used both for horizontal and vertical pipe systems.
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8.3 Parameter Options

8.3.1 Default settings 

Changes during operation:

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the frequency converter must

be stopped before a change can be made.

4-Set-up:

'All set-up': the parameter can be set individually in each of the four set-ups, i. e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

SR:

Size related

N/A:

No default value available.

Conversion index:

This number refers to a conversion figure used when writing or reading by means of a frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD
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9 Troubleshooting

9.1 Alarms and Warnings
A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

4. By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive. see par. 14-20 Reset Mode in VLT

AQUA Drive Programming Guide

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, means that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can

be specified whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash on the frequency converter. Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
1 10 Volts low X    
2 Live zero error (X) (X)  6-01
3 No motor (X)   1-80
4 Mains phase loss (X) (X) (X) 14-12
5 DC link voltage high X    
6 DC link voltage low X    
7 DC over voltage X X   
8 DC under voltage X X   
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X)  1-90
11 Motor thermistor over temperature (X) (X)  1-90
12 Torque limit X X   
13 Over Current X X X  
14 Earth fault X X X  
15 Hardware mismatch  X X  
16 Short Circuit  X X  
17 Control word timeout (X) (X)  8-04
23 Internal Fan Fault X    
24 External Fan Fault X   14-53
25 Brake resistor short-circuited X    
26 Brake resistor power limit (X) (X)  2-13
27 Brake chopper short-circuited X X   
28 Brake check (X) (X)  2-15
29 Drive over temperature X X X  
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Inrush fault  X X  
34 Fieldbus communication fault X X   
35 Out of frequency range X X   
36 Mains failure X X   
37 Phase Imbalance X X   
39 Heatsink sensor  X X  
40 Overload of Digital Output Terminal 27 (X)   5-00, 5-01
41 Overload of Digital Output Terminal 29 (X)   5-00, 5-02
42 Overload of Digital Output On X30/6 (X)   5-32
42 Overload of Digital Output On X30/7 (X)   5-33
46 Pwr. card supply  X X  
47 24 V supply low X X X  
48 1.8 V supply low  X X  
49 Speed limit X    
50 AMA calibration failed  X   
51 AMA check Unom and Inom  X   
52 AMA low Inom  X   
53 AMA motor too big  X   
54 AMA motor too small  X   
55 AMA parameter out of range  X   
56 AMA interrupted by user  X   
57 AMA timeout  X   
58 AMA internal fault X X   
59 Current limit X    
60 External Interlock X    
62 Output Frequency at Maximum Limit X    
64 Voltage Limit X    
65 Control Board Over-temperature X X X  
66 Heat sink Temperature Low X    
67 Option Configuration has Changed  X   
68 Safe Stop Activated  X1)   
69 Pwr. Card Temp  X X  
70 Illegal FC configuration   X  
71 PTC 1 Safe Stop X X1)   
72 Dangerous Failure   X1)  
73 Safe Stop Auto Restart     
76 Power Unit Setup X    
79 Illegal PS config  X X  
80 Drive Initialised to Default Value  X   
91 Analog input 54 wrong settings   X  
92 NoFlow X X  22-2*
93 Dry Pump X X  22-2*
94 End of Curve X X  22-5*
95 Broken Belt X X  22-6*
96 Start Delayed X   22-7*
97 Stop Delayed X   22-7*
98 Clock Fault X   0-7*

Table 9.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
220 Overload Trip  X   
243 Brake IGBT X X   
244 Heatsink temp X X X  
245 Heatsink sensor  X X  
246 Pwr.card supply  X X  
247 Pwr.card temp  X X  
248 Illegal PS config  X X  
250 New spare part   X  
251 New Type Code  X X  

Table 9.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an

action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red

Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word Warning Word Extended Status Word
0 00000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Earth Fault Earth Fault Start CW/CCW
3 00000008 8 Ctrl.Card Temp Ctrl.Card Temp Slow Down
4 00000010 16 Ctrl. Word TO Ctrl. Word TO Catch Up
5 00000020 32 Over Current Over Current Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over Motor Th Over Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld. Inverter Overld. Output Freq High
10 00000400 1024 DC under Volt DC under Volt Output Freq Low
11 00000800 2048 DC over Volt DC over Volt Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Inrush Fault DC Voltage High Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK No Motor OVC Active
16 00010000 65536 Live Zero Error Live Zero Error  
17 00020000 131072 Internal Fault 10V Low  
18 00040000 262144 Brake Overload Brake Overload  
19 00080000 524288 U phase Loss Brake Resistor  
20 00100000 1048576 V phase Loss Brake IGBT  
21 00200000 2097152 W phase Loss Speed Limit  
22 00400000 4194304 Fieldbus Fault Fieldbus Fault  
23 00800000 8388608 24 V Supply Low 24V Supply Low  
24 01000000 16777216 Mains Failure Mains Failure  
25 02000000 33554432 1.8V Supply Low Current Limit  
26 04000000 67108864 Brake Resistor Low Temp  
27 08000000 134217728 Brake IGBT Voltage Limit  
28 10000000 268435456 Option Change Unused  
29 20000000 536870912 Drive Initialised Unused  
30 40000000 1073741824 Safe Stop Unused  

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnosis. See also par. 16-90 Alarm

Word, par. 16-92 Warning Word and par. 16-94 Ext. Status Word.
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9.1.1 Fault messages

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-

rent respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the over-voltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Select Over Voltage Control function in par. 2-17 Over-voltage

Control

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:

Voltage Range 3 x 200-240 VAC 3 x 380-500
VAC

3 x 550-600
VAC

[VDC] [VDC] [VDC]
Under voltage 185 373 532
Voltage warn-
ing low 205 410 585

Voltage warn-
ing high (w/o
brake - w/
brake)

390/405 810/840 943/965

Over voltage 410 855 975
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

nominal current for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par. 1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than nominal

current for too long. Check that the motor par. 1-24 Motor Current is set

correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

in par. 1-90 Motor Thermal Protection. Check that the thermistor is con-

nected correctly between terminal 53 or 54 (analog voltage input) and

terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If a KTY sensor is used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, In-complete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Timeout Func-

tion is NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning

appears and the frequency converter ramps down to zero speed, while

giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.
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WARNING 23, Internal fans:

External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par. 2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If Trip [2] has been selected in par. 2-13 Brake

Power Monitoring, the frequency converter cuts out and issues this alarm,

when the dissipated braking power is higher than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive over temperature:

If the enclosure isIP00 or IP20/Nema1 the cut-out temperature of the

heat-sink is 90 oC. If IP54 is used, the cut-out temperature is 80 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many powerups have occured within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working.

WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor-

rection: check the fuses to the frequency converter

WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

contact your Danfoss supplier.

ALARM 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par. 4-11 Motor Speed Low Limit

[RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.
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ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

WARNING/ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply

24 VDC to the terminal programmed for External Interlock and reset the

frequency converter (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par. 4-19 Max Output

Frequency

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Low Temp.:

The heat sink temperature is measured to be low. This could indicate that

the temperature sensor is defective and thus the fan speed is increased

to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC

to terminal 37 then send a Reset signal (via Bus, Digital I/O or by pressing

[Reset]).

ALARM 69, Pwr. Card Temp:

Power card over temperature.

WARNING 76, Power Unit Setup:

The required number of power units does not match the detected number

of active power units.

ALARM 70, Illegal Frequency Converter Configuration:

Actual combination of control board and power board is illegal.

ALARM 90, Feedback Mon.:

ALARM 92, NoFlow:

A no load situation has been detected for the system. See parameter

group 22-2*.

ALARM 93, Dry Pump:

A no flow situation and high speed indicates that the pump has run dry.

See parameter group 22-2*

ALARM 94, End of Curve:

Feed back stays lower than the set point, which may be indicates a leak-

age in the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:

Torque is below the torque level set for no load indicating a broken belt.

See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short cycle protection is ac-

tive. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor

and driven load. To reset press the "Off Reset" key. Then, to restart the

system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-

ted. Turn off the frequency converter as a fire precaution. Report value

indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink Temp:

Drive heatsink over temperature: Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor Report value indicates source of

alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card over temperature Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in Par 14-23 according to the label on unit. Remember

to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The frequency converter has got a new type code.
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VLT  AQUA Drive
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 °C ± 5°C. An overload tem-

perature cannot be reset until the temperature of the heatsink is below 70 °C ± 5°C (Guideline - these temperatures may vary for different

power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function to avoid it's heatsink reaching 95 deg C.

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter is protected against earth faults on motor terminals U, V, W.

Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage 380-480 V ±10%

Supply voltage 525-600 V ±10%

Supply voltage 525-690 V ±10%

Mains voltage low / mains drop-out:

During low mains voltage or a mains drop-out, the FC continues until the intermediate circuit voltage drops below the minimum stop level, which

corresponds typically to 15% below the FC's lowest rated supply voltage. Power-up and full torque cannot be expected at mains voltage lower than

10% below the FC's lowest rated supply voltage.

Supply frequency 50/60 Hz +4/-6%

The frequency converter power supply is tested in accordance with IEC61000-4-28, 50 Hz +4/-6%.

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  enclosure type A maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type B, C maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type D, E, F maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency 0 - 1000 Hz*

Switching on output Unlimited

Ramp times 1 - 3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min.*

Starting torque maximum 135% up to 0.5 sec.*

Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to VLT AQUA Drive's nominal torque.

Cable lengths and cross sections:

Max. motor cable length, screened/armoured VLT AQUA Drive: 150 m

Max. motor cable length, unscreened/unarmoured VLT AQUA Drive: 300 m

Max. cross section to motor, mains, load sharing and brake *

Maximum cross section to control terminals, rigid wire 1.5 mm2/16 AWG (2 x 0.75 mm2)

Maximum cross section to control terminals, flexible cable 1 mm2/18 AWG

Maximum cross section to control terminals, cable with enclosed core 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2

* See Mains Supply tables for more information!

Control card, RS-485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PELV).
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Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level : 0 to + 10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth : 200 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. resistor load to common at analog output 500 

Accuracy on analog output Max. error: 0.8 % of full scale

Resolution on analog output 8 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 27 1), 29 1), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN > 19 V DC

Voltage level, logic '1' NPN < 14 V DC

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.
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Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse inputs:

Programmable pulse inputs 2

Terminal number pulse 29, 33

Max. frequency at terminal, 29, 33 110 kHz (Push-pull driven)

Max. frequency at terminal, 29, 33 5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Control card, 24 V DC output:

Terminal number 12, 13

Max. load : 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay outputs 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load  cos  0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 t 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V 0.5 V

Max. load 25 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Control characteristics:

Resolution of output frequency at 0 - 1000 Hz : +/- 0.003 Hz

System response time (terminals 18, 19, 27, 29, 32, 33) :  2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: Maximum error of ±8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A IP 20/Chassis, IP 21kit/Type 1, IP55/Type12, IP 66

Enclosure type B1/B2 IP 21/Type 1, IP55/Type12, IP 66

Enclosure type B3/B4 IP20/Chassis

Enclosure type C1/C2 IP 21/Type 1, IP55/Type 12, IP66

Enclosure type C3/C4 IP20/Chassis

Enclosure type D1/D2/E1 IP21/Type 1, IP54/Type12

Enclosure type D3/D4/E2 IP00/Chassis

Enclosure kit available  enclosure type A IP21/TYPE 1/IP 4X top

Vibration test enclosure A/B/C 1.0 g

Vibration test enclosure D/E/F 0.7 g

Max. relative humidity 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 721-3-3), uncoated class 3C2

Aggressive environment (IEC 721-3-3), coated class 3C3

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 50 °C

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Maximum altitude above sea level with derating 3000 m

Derating for high altitude, see section on special conditions

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval : 5 ms

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB connection is not galvanically isolated from protection earth. Use only isolated laptop/PC as connection to the USB connector

on VLT AQUA Drive or an isolated USB cable/converter.
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10.2 Special Conditions

10.2.1 Purpose of Derating

Derating must be taken into account when using the frequency converter at low air pressure (heights), at low speeds, with long motor cables, cables

with a large cross section or at high ambient temperature. The required action is described in this section.

 

10.2.2 Derating for low air pressure 

The cooling capability of air is decreased at lower air pressure.

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (TAMB) or max. output current (Iout) should be derated in

accordance with the shown diagram.

Illustration 10.1: Derating of output current versus altitude at TAMB, MAX for frame sizes A, B and C. At altitudes above 2 km, please contact

Danfoss regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to

read the graph, the situation at 2 km is elaborated. At a temperature of 45° C (TAMB, MAX - 3.3 K), 91% of the rated output current is available. At a

temperature of 41.7° C, 100% of the rated output current is available.

Derating of output current versus altitude at TAMB, MAX for frame sizes D, E and F.
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10.2.3 Derating for running at low speed 

When a motor is connected to a frequency converter, it is necessary to check that the cooling of the motor is adequate.

The level of heating depends on the load on the motor, as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat at low speeds due to

less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling

(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the frequency converter puts a limit to the

motor size.

Variable (Quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the

cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.

Maximum load for a standard motor at 40 °C driven by a frequency converter type VLT FCxxx

Legend: Typical torque at VT load Max torque with forced cooling Max torque

Note 1) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This

must be considered during the design phase to avoid over-loading of the motor.

 

10.2.4 Automatic adaptations to ensure performance  

The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low motor

speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and / or change the switching pattern in order to

ensure the performance of the frequency converter. The capability to automatically reduce the output current extends the acceptable operating conditions

even further.
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Default Settings 105

Derating For Low Air Pressure 160

Derating For Running At Low Speed 161

Digital In/out 113

Digital Inputs: 157

Digital Output 158

Display Line 1.1 Small, 0-20 69

Display Line 1.2 Small, 0-21 72

Display Line 1.3 Small, 0-22 72

Display Line 2 Large, 0-23 72

Display Line 3 Large, 0-24 72

Display Text 1 0-37 72

Display Text 2 0-38 72

Display Text 3 0-39 73

Disposal Instruction 9

Drive Closed Loop, 20-** 90

Dry Pump Delay 22-27 94

Dry Pump Function 22-26 94

Dst/summertime 0-74 73

Dst/summertime End 0-77 73

Dst/summertime Start 0-76 73

E
Earthing And It Mains 20

Efficient Parameter Set-up For Water Applications 47

Electrical Installation 40

Electrical Wiring 49

Electronic Waste 9

End Of Curve Delay 22-51 97

End Of Curve Function 22-50 97

Etr 142

Ext. Closed Loop 126

F
Fault Messages 142

Fc Closed Loop 125

Fc Information 120

Filled Setpoint, 29-05 103

Final Ramp Time 3-88 79

Flow At Rated Speed 22-90 99

Flow Compensation 22-80 97

Frequency Converter 43

Function Relay, 5-40 84

G
General Settings, 1-0* 74

General Warning 5

Glcp 59

Graphical Display 51

H
[High Speed Hz] 22-37 95

[High Speed Power Hp] 22-39 95

[High Speed Power Kw] 22-38 95

[High Speed Rpm] 22-36 95

How To Connect A Pc To The Frequency Converter 61

How To Connect Motor - Introduction 27

How To Connect To Mains And Earthing For B1 And B2 25

How To Operate Graphical Lcp (glcp) 51

I
Indexed Parameters 58

Indicator Lights (leds): 53

Initial Ramp Time, 3-84 77
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Initialisation 59

Installation At High Altitudes 7

Intermediate Circuit 142

K
Kty Sensor 142

L
Language - Parameter, 0-01 69

Language Package 1 69

Language Package 2 69

Language Package 3 69

Language Package 4 69

Lcp 59

Lcp 102 51

Leakage Current 8

Leds 51

Limits / Warnings 112

Live Zero Timeout Function 6-01 86

Live Zero Timeout Time 6-00 86

Load/motor 108

Low Power Auto Set-up 22-20 93

Low Power Detection 22-21 93

Low Speed Detection 22-22 94

[Low Speed Hz] 22-33 95

[Low Speed Power Hp] 22-35 95

[Low Speed Power Kw] 22-34 95

[Low Speed Rpm] 22-32 94

M
Main Menu 63

Main Menu Mode 53, 67

Main Reactance 75

Mains Connection For A2 And A3 22

Mains Connection For B1, B2 And B3 25

Mains Connection For B4, C1 And C2 26

Mains Connection For C3 And C4 26

Mains Supply 147, 153, 154

Mains Supply (l1, L2, L3) 156

Mains Supply 1 X 200 - 240 Vac 146

Mains Wiring Overview 21

Maximum Boost Time 22-46 96

Maximum Reference 3-03 76

Mct 10 61

Mechanical Dimensions 15

Mechanical Mounting 16

Minimum Reference 3-02 76

Minimum Run Time 22-40 95

Minimum Sleep Time 22-41 96

Motor Connection For C3 And C4 32

Motor Current 1-24 75

Motor Frequency 1-23 74

Motor Name Plate 43

Motor Nominal Speed 1-25 75

Motor Output 156

[Motor Power Kw] 1-20 74

Motor Protection 156

[Motor Speed High Limit Rpm] 4-13 80

[Motor Speed Low Limit Rpm] 4-11 79

Motor Voltage 1-22 74

Motor Wiring Overview 28

N
Name Plate Data 44

Name Plate Data. 43

Index
VLT  AQUA Drive

Operating Instructions
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Nlcp 55

No-flow Delay 22-24 94

No-flow Function 22-23 94

No-flow Power 22-30 94

O
Occurrence 23-04 103

Off Action 23-03 102

Off Time 23-02 101

On Action 23-01 100

On Time 23-00 100

Operation/display 106

Output Performance (u, V, W) 156

P
Panel Through Mounting 17

Parameter Lists - 134

Parameter Options 105

Parameter Selection 67

Parameter Set-up 63

Pc Software Tools 61

Pid Integral Time 20-94 93

Pid Normal/inverse Control, 20-81 92

Pid Proportional Gain 20-93 92

[Pid Start Speed Rpm] 20-82 92

Pipe Fill Enable, 29-00 103

Pipe Fill Rate, 29-04 103

[Pipe Fill Speed Hz], 29-02 103

[Pipe Fill Speed Rpm], 29-01 103

Pipe Fill Time, 29-03 103

Power Correction Factor 22-31 94

Preset Reference 3-10 77

Pressure At No-flow Speed 22-87 99

Pressure At Rated Speed 22-88 99

Profibus 116

Profibus Dp-v1 61

Protection And Features 155

Pulse Inputs 158

Q
Q1 My Personal Menu 63

Q2 Quick Setup 64

Q3 Function Setups 65

Q5 Changes Made 66

Q6 Loggings 67

Quick Menu 47, 53, 63

Quick Menu Mode 53

Quick Transfer Of Parameter Settings When Using Glcp 59

R
Ramp 1 Ramp Down Time 3-42 77

Ramp 1 Ramp Up Time 3-41 77

Reference / Ramps 111

Reference/feedback Unit, 20-12 90

Relay Connection 34

Relay Output 37

Relay Outputs 158

Reset 55

Residual Current Device 8

Rs-485 Bus Connection 60

S
Safety Note 7

Safety Requirements Of Mechanical Installation 17

VLT  AQUA Drive
Operating Instructions Index
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Screened/armoured. 41

Serial Communication 159

Set Date And Time, 0-70 73

Setpoint 1 20-21 92

Setpoint Boost 22-45 96

Side-by-side Installation 16

Sine-wave Filter 27

Sine-wave Filter 49

Smart Logic 118

Software Version 3

Special Functions 119

[Speed At Design Point Hz] 22-86 99

[Speed At Design Point Rpm] 22-85 99

[Speed At No-flow Hz] 22-84 99

[Speed At No-flow Rpm] 22-83 99

Square-linear Curve Approximation 22-81 97

Start/stop 48

Stator Leakage Reactance 75

Status 53

Status Messages 51

Step-by-step 58

Submersible Pump 49

Surroundings 159

Switches S201, S202, And S801 43

T
Term. 29 High Ref./feedb. Value 5-53 86

Terminal 27 Mode 5-01 80

Terminal 42 Output 6-50 88

Terminal 42 Output Max Scale 6-52 89

Terminal 42 Output Min Scale 6-51 89

Terminal 53 High Ref./feedb. Value 6-15 87

Terminal 53 High Voltage 6-11 87

Terminal 53 Low Ref./feedb. Value 6-14 87

Terminal 53 Low Voltage 6-10 87

Terminal 54 High Ref./feedb. Value 6-25 88

Terminal 54 High Voltage 6-21 87

Terminal 54 Low Ref./feedb. Value 6-24 87

Terminal 54 Low Voltage 6-20 87

Tightening Of Terminals 19

Time Format 0-72 73

Timed Actions 100, 130

Torque Characteristics 156

Type Code String - Medium Power 11

Type Code String (t/c). 12

U
Unpacking Table 13

Usb Connection. 39

V
Variable (quadratic) Torque Applications (vt) 161

Voltage Level 157

W
Wake-up Ref./fb Difference 22-44 96

[Wake-up Speed Hz] 22-43 96

[Wake-up Speed Rpm] 22-42 96

Warning Against Unintended Start 7

Water Application Functions 136

Water Application Functions, 29-** 103

Wiring Example And Testing 37

Work Point Calculation 22-82 98

Index
VLT  AQUA Drive
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SP194 FAIRFIELD WWTP INLET SPS

MANUFACTURE AND SUPPLIERS 
CONTACTS

CROMPTON INSTRUMENTS 

CONTROL LOGIC 

DANFOSS (AUSTRALIA) PTY LTD 

ENERGY CORRECTION OPTIONS 

IPD

KRAUS & NAIMER PTY LTD 

NHP

POWERBOX 

RITTAL PTY LTD  

GS YUASA 

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1623 of 1659



                           

Manufacture: GS Yuasa
Supplier: GS Yuasa 

37-65 Cobalt Street 

Carole Park QLD 4300 

Phone: 1300 362 287 

Fax: (07) 3361 6705 

Web Site: www.gsyuasabatteries.com.au

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1624 of 1659



                           

Manufacture: Rittal Pty Ltd 
Supplier: Rittal Pty Ltd 

Unit 2/20 Graystone Street 

Tingalpa QLD 4173 

Phone: (07) 3890 3833 

Fax: (07) 3890 3834 

Web Site: www.rittal.com.au
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Manufacture: Powerbox 
Supplier: Powerbox 

433 Logan Road 

Stones Corner QLD 4120 

Phone: (07) 3394 8372 

Fax: (07) 3394 8373 

Web Site: www.powerbox.com.au
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Manufacture: Terasaki, Sprecher & Schuh, 
NHP
Supplier: NHP 

16 Riverview Place 

Murarrie

QLD 4172 

Phone: (07) 3909 4999 

Fax: (07) 3399 9712 

Web Site: www.nhp.com.au
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Manufacture: Kraus & Naimer Pty Ltd 
Supplier: Kraus & Naimer Pty Ltd 

22 Brookes Street 

Bowen Hills QLD 4006 

Phone: (07) 3252 8344 

Fax: (07) 3252 1497 

Web Site: www.krausnaimer.com

ST02 Fairfield STP - Tenix - 0100 Sewage Delivery - OM Manual

Q-Pulse Id TMS1413 Active 08/10/2015 Page 1628 of 1659



                           

Manufacture: IDEC 
Supplier: IPD 

25 Princes Road

Regents Park, NSW 2143 

Phone: 1300 556 601 

Fax: 1300 550 187 

Web Site: www.ipdgroup.com.au
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Manufacture: Critec 
Supplier: Energy Correction Options 

25 Bishop Street 

Kelvin Grove, QLD 4059 

Phone: 1300 735 526 

Fax: 1300 728 740 

Web Site: www.ecoptions.com.au
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Manufacture: Danfoss 
Supplier: Danfoss (Australia) Pty Ltd 

3/8 Navigator Place 

Hendra QLD 4011 

Phone: (07) 3292 3620 

Fax: (07) 3630 2122 

Web Site: www.danfoss.com.au
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Manufacture: Tyco Electronics 
Supplier: Crompton Instruments 

Unit 1/4 Reaghs Farm Road 

Minto NSW 2566 

Phone: 1300 656 090 

Fax: 1300 731 331 

Web Site: www.cromton-instruments.com
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Manufacture: Panasonic, GE Fanuc 
Supplier: Control Logic 

25 Lavarack Avenue 

Eagle Farm QLD 4009 

Phone: 1800 557 705 

Fax: 1800 237 743 

Web Site: www.control-logic.com.au
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FAIRFIELD WATER RECLAMATION PLANT

TEST SHEET 
1. SP194 INLET SEWAGE PUMP STATION 

SWITCHBOARD TEST SHEET 
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