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J & P Richardson Industries PO, Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Port Gate Estate pumping station electrical 
equipment supplied by J & P Richardson Industries Pty Ltd in April 2007. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
a Multitrode Pump Controller and Multitrode Monitor Pro which receives level signals from 
the level probe in the wet well. 
The discharge valve receives a signal from a PIO Controller to open or close depending on 
the discharge pressure. 
Manual operation control of the station is available by means of the selector switches on the 
switchboard. 
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J & P Richardson Industries Pry Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Pump Mode Selection 

The station can be operated either automatically or manually with mode selection being 
made by means of the mode selector switches mounted on each pump section of the 
switchboard. These selector switches are designated with the following mode selections 
AUTO-OFF-MAN. 

2.2 Pump Manual Control 

Each pumping unit can be run in manual control from the motor control centre by: - 

a). Selecting the "MAN" setting on the "MODE SELECTOR SWITCHES" as described 
in Clause 2.1. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.3 Pump Automatic Control 

For automatic control of the station: - 

a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the "AUTO" 
position. 

b). The automatic Duty Selection is done via the Multitrode Pump Controller.The 
pumps should be alternated at regular intervals to ensure that each pump unit has a 
reasonably equal running time. 

c). The automatic starting and stopping of the pumps is controlled by signals from 
Multitrode Pump Controller. 

For NORMAL OPERATION, each of the pump selector switches should have "AUTO" 
mode selected. 

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset 
by the level in the wet well. In the event of the duty pump not being capable of supplying 
enough flow to continue draining the wet well and the well level rises to a second preset 
level, then the Standby Pump unit will automatically start, to provide additional pumping. 
The supplementary pump unit also takes over for the duty pump on the occurrence of the 
Duty Pump unit failing. 
Individual pump failure indication is displayed on the MT2PC front panel mounted on the 
switchboard. 

2.4 Setting of probe levels 

This is achieved via programming of the MT2PC controller. 
Refer Multitrode MT2PC Controller manual for further details. 
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J & P Richardson Industries Ply Ltd 

2.5 Well Washer 

The well washer can be operated either automatically or manually with mode selection 
being made by means of the mode selector switch mounted on the switchboard. This 
selector switch is designated with the following mode selections AUTO-OFF-MAN. 

2.5.1 Manual Control 

The well washer unit can be run in manual control from the motor control centre by: - 

a). Selecting the "MAN" setting on the "MODE SELECTOR SWITCH" as described in 
Clause 2.5. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.5.2 Automatic Control 

For automatic control of the well washer: - 

a). The "MODE SELECTOR SWITCH" on the switchboard should be in the "AUTO" 
position. The automatic operation of the well washer is done via the MT2PC controller. 
Refer Multitrode MT2PC Controller manual for further details. 

2.6 Actuated Valve 

The actuated valve can be operated either automatically or manually with mode selection 
being made by means of the mode selector switch mounted on the valve. 

2.6.1 Manual Control 

The actuated valve can be run in manual control from the controls mounted on the valve: - 

Refer Rotork Actuator manual for further details 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.6.2 Automatic Control 

For automatic control of the actuated valve : - 

a). The "MODE SELECTOR SWITCH" on the valve should be in the "AUTO" position. 
The automatic operation of the valve is done via a 4-20mA signal received from the PID 
controller housed in the switchboard.. 
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J & P Richardson Industries Ply Ltd 

2.7 PM Controller 

The PID controller is used to maintain a preset discharge operating head on the pumps. 
Refer manual for further details 
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J & P Richardson Industries Po; Ltd 

3.0 PUMPS 

SUPPLIER: ITT FLYGT LTD 
27 DELVAN, ST 
MANSIELD QLD 4122 

Ph: (07) 3849 7477 
Fax: (07) 3849 7633 

MODEL: FLYGT MODEL 
NP3153-181 SH 15KW 2P 
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FLYGT SUBMERSIBLE PUMP 

PARTS LIST NP 3153 SH 

SERIAL NO 3153.181 0660014 

ITT FLYGT LTD. 
PO BOX 1811 

SILVERWATER NSW 2128 
AUSTRALIA 
TELEPHONE NO: 2-96474500 
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DATA P LATE 

FLYGT NP 3153 SH 

SERIAL NO: 3153.181 0660014 

E 
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Dataplate Interpretation: 
A Serial number 
B Product code + Number 
C Curve code/Propeller code 
D Country of origin 
E Product number 
F Additional information 
G Phase; Type of current; Frequency 
H Rated voltage 
I Thermal protection 
J Themal class 
K Rated shaft power 
L International standard 

M Degree of protection 
N Rated current 
O Rated speed 
P Max. submergence 

Direction of rotation: Weft, R=right 
R Duty class 
S Duty factor 
T Product weight 
U Locked rotor code letter 

Power factor 
X Max. ambient temperature 
Y Notified body 

Only for EN-approved Ex-products 

(1 kg = 2.2 pound, 1 lit = 0.26 US gallon, 1 lit = 0,22 UK gallon) 

Recommended spare parts: 
See Rec. column: I = Intermediate Service Kit; parts for inspection and maintenance. 

B = Basic Repair Kit; parts for major overhaul. 
For service: 
Pos number 800; 0-rings kit intended for Intermediate Service. 
Pos number 900; contains of a shaft seal unit, bearings and 0-rings. 

800 900 

INTERMEDIATE SERVICEKIT BASIC REPAIR KIT 

8® O 
A complete set of tools can be ordered for repair and maintenance work; i. e. 
standard hand tools and special tools for seal change and hydraulic-end use. 

Order: 
This partlist can be used as an order form by marking out the number of parts in the 
Qty/Order column. 
Please send or fax the form to your Flygt representative. 
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PARTS LIST 

FLYGT NP 3153 SH 

SERIAL NO 3153.181 0660014 

Item no Partno Rec Denomination Qty/ord. 

1 642 15 00 Lifting handle 1 

2 83 04 56 Hex.socket hd screw M10X35-A4-80 2 
7 83 45 59 Cable tie 200X2,4 PA 6/6 -55+105 1 

8 630 68 00 Data plate USE 6306801 AS SPARE PART 2 
9 83 93 50 Marking strip 5-GW(T1;T2;T15;T16) 1 

9 83 93 51 Marking strip W2;V2;U2;W5;W1;V5;V1U5;U1 1 

9 650 09 00 Connection plate 1 

9 681 58 00 Plate 1 

9 698 94 00 Connection plate 1 

10 82 20 88 Drive screw 4X5 4 
23 94 20 60 Motor cable SUBC 4G4+2X1.5MM2 20-22 20.6 m 
24 642 17 00 Entrance flange 1 

26 83 04 53 Hex.socket hd screw M12X45-A4-80 2 
31 82 74 63 0-ring 49,5X3,0 NBR 1 

32 642 14 00 Entrance cover 1 

33 82 78 35 0-ring 175,0X3,0 NBR 1 

35 83 04 56 Hex.socket hd screw M10X35-A4-80 4 
45 82 00 11 Hex.socket hd screw M6X12 2 
53 82 00 11 Hex.socket hd screw M6X12 2 
54 642 08 00 Rail 1 

56 642 16 00 Earthing plate 1 

60 82 56 25 Spring washer 71,5X59,0X6,5 1 

61 83 30 16 Ball bearing 3306A- 2Z/C3WT 1 

69 642 09 00 Stator housing 1 

72 82 74 94 0-ring 209,3X5,7 NBR 1 

73 641 91 03 Shaft unit 1 

79 661 39 01 Stator 21-18-2b 1 

82 608 12 00 Cooling jacket OUTER 1 

83 82 78 49 0-ring 221,84X3,53 NBR 1 

84 82 75 01 0-ring 279,3X5,7 NBR 1 

101 650 51 00 Cable unit FLS10 1 

103 663 04 00 Level sensor FLS10 1 

105 642 10 00 Bearing holder 1 

107 82 59 06 Retaining ring SGA 40 1 

108 82 44 15 Supporting washer 1 

Ordered by: 

Company. Ref. Tel. Date. 

3 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 10 of 272



PARTS LIST 

Item no Partno Rec Denomination Qty/ord. 

109 83 30 18 Ball bearing 3308A- 2ZIC3WT 1 

110 83 07 62 Retaining ring JB 90 1 

120 642 13 00 Inspection screw 1 

122 82 76 85 0-ring 17,0X3,0 NBR 1 

122 82 76 85 0-ring 17,0X3,0 NBR 3 
129 642 12 00 Seal housing cover 1 

130 82 78 39 0-ring 230,0X3,0 NBR 1 

131 82 75 01 0-ring 279,3X5,7 NBR 1 

133 83 04 56 Hex.socket hd screw M10X35-A4-80 6 
141 641 50 00 Mechanical seal DIAM.35 1 

145 83 04 53 Hex.socket hd screw M12X45-A4-80 4 
153 681 28 00 Insert ring 1 

158 685 15 18 Impeller 1 

162 82 37 05 Plain washer 1 

169 83 04 66 Hex.socket hd screw M12X80-A4 80 1 

200 681 27 20 Pump housing 1 

200.3 84 90 94 Seal ring 1 

202 83 04 56 Hex.socket hd screw M10X35-A4-80 2 
203 648 00 00 Cover 1 

204 82 81 93 0-ring 44,2X5,7 FPM 1 

209 651 07 00 Sliding bracket 1 

210 83 04 53 Hex.socket hd screw M12X45-A4-80 4 
229 667 40 01 Sticker ' 2 
232 83 53 58 Terminal clamp WEIDMOLLER WDU6/10 3 
233 83 53 61 Terminal clamp WDU16,1000 V 6 
234 83 53 67 Cross connection WQV 16/2 3 
234 650 20 02 Cross connection 1 

235 83 53 54 End support WEW 35/2 2 
236 83 53 50 Partition 1 

239 443 69 00 El-lead through 1 

239.1 81 98 44 Hex.socket hd screw 1 

239.2 82 35 13 Plain washer 3 
240 607 48 00 Spring 1 

241 82 78 35 0-ring 175,0X3,0 NBR 1 

242 608 22 00 adapter 1 

243 83 04 57 Hex.socket hd screw M8X16-A4-80 2 
245 82 75 01 0-ring 279,3X5,7 NBR 1 

246 82 78 39 0-ring 230,0X3,0 NBR 1 

247 82 95 69 0-ring 84,4X4,0 FPM 1 

248 608 27 00 Strip 1 

249 82 32 50 Clip 1 

Ordered by: 

Company. Ref. Tel. Date 
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PARTS LIST 

Item no Partno Rec Denomination Qty/ord. 

251 642 13 00 Inspection screw 2 
252 82 76 85 0-ring 17,0X3,0 NBR 2 
253 608 13 00 Cooling jacket INNER 1 

254 608 14 00 Flow diffuser 1 

255 82 00 11 Hex.socket hd screw M6X12 4 
256 608 24 00 Square washer 4 
258 643 65 01 Sleeve 1 

259 643 66 00 Gland screw 1 

264 82 40 82 Plain washer (20)-32 MM 4 
265 84 18 02 Seal sleeve (20)-23 MM 2 
266 597 98 02 Ring 1 

271 689 43 00 Lip 1 

272 82 40 35 Adjustment washer 3 
272 82 40 36 Washer 3 
273 83 04 56 Hex.socket hd screw M10X35-A4-80 1 

275 679 01 00 Counter weight 1 

276 82 01 07 Hex.socket hd screw M16X50-A2-70 4 
313 82 71 72 0-ring 71,2X3,0 FPM 1 

800 84 15 47 Is kit INTERMEDIATE SERVICE KIT 1 

900 657 17 08 Basic repair kit 1 

90 37 08 Monopropylene glycol 'DOWCAL N' 3.15 I 

Ordered by: 

Company Ref. Tel Date' 
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EXPLODED VIEW 
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HYDRAULIC PARTS 
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Flygt 

.t? ITT Industries 

vwvw.tigt.com 
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FIGYOT 

Installation, Care and Maintenance 
3153 .091.181 

895381/05 ITT Industries 
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Nix.cm- 3153.091.181 

4 

Safety 2 Electrical connections 12 

Guarantee 3 Connection of stator and motor leads 13 

Data plate interpretation 4 
Sensor connections 18 

Operation 20 Product description 5 
Before starting 20 Introduction 5 
Care and Maintenance 21 Application 5 

Motor data 6 ServiceAnspection 21 

Design of the pump 8 
Changing the coolant 23 
Removing the impeller 24 

Transportation and storage 10 Installing and setting clearance 25 

Installation 10 Removing the impeller - dry installation 26 

Handling equipment 10 Installing and setting clearance - dry installation 26 

Fault tracing 28 Safety precautions 11 

Installation alternatives 11 Service log 31 

This manual contains basic information on the installa- 
tion, operating and maintenance and should be followed 
carefully. It is essential that these instructions are 
carefully read before installation or commissioning by 
both the installation crew as well as those responsible 
for operation or maintenance. The operating instructions 
should always be readily available at the location of the 
unit. 

Identification of safety and warning symbols 

WARNING! 

General Danger: 

Non-observance given to safety 
instructions in this manual, which 
could cause danger to life have 
been specifically highlighted with 
this general danger symbol. 

High Voltage: 

The presence of a dangerous volt- 
age is identified with this safety 
symbol. 

Non-observance to this warning 
could damage the unit or affect its 
function 

Qualifications of personnel 

An authorized (certified) electrician and mechanic shall 
carry out all work. 

Safety regulations for the owner/operator 

All government regulations, local health and safety 
codes shall be complied with. 

All dangers due to electricity must be avoided (for de- 
tails consult the regulations of your local electricity 
supply company). 

Unilateral modification and spare parts manu- 
facturing 

Modifications or changes to the unit/installation should 
only be carried out after consulting with Flygt. 

Original spare parts and accessories authorized by the 
manufacturer are essential for compliance. The use of 
other parts can invalidate any claims for warranty or 
compensation. 

2 

Dismantling and re-assembly 

If the pump has been used to pump hazardous media, 
care must be taken that, when draining the leakage, 
personnel and environment are not endangered. 

All waste and emissions such as used coolant must be 
appropriately disposed of. Coolant spills must be 
cleaned up and emissions to the environment must be 
reported. 

The pumping station must be kept in good order at all 
times. 

All government regulations shall be observed. 
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CAP 

NOTES FOR EX-PRODUCTS 

- Only Ex-approved pumps may be used in an 
explosive or flammable environment. 

- Do not open the pump when an explosive gas 
atmosphere may be present. 

- Before starting work on the pump, make sure 
that the pump and the control panel are iso- 
lated from the power supply and can not be 
energized. This applies to the control circuit as 
well. 

- All mechanical work on the explosion-proof 
motor section must be performed by personnel 
authorized by Flygt. 

- Electrical connection on the explosion-proof 
motor must be made by authorized personnel. 

- Thermal contacts must be connected to protec- 
- tion circuit intended for that purpose according 

to the approval of the product. 

- The pump may be used only in accordance 
with the approved motor data stated on the 
data plates. 

- Intrinsically safe circuits are normally required 
(Ex 0 for the automatic level control system by 
level regulator if mounted in zone 0. 

3153.091.181 Eriare' 

- This equipment must be installed in conformity 
to prescriptions in international or national 
rules ( IEC/EN 60079-14 ). 

- The maintenance operation must be made in 
conformity to the international or national stan- 
dards ( IEC/EN 60079-17). 

- The yield stress of fastener elements in the 
product must be in conformity with the value 
specified in the table for "Material of fastener" 
on the approval drawing or the parts specified 
in the part list for the product. 

- According to the ATEX directive the Ex-pump 
must never run dry or snore. Permitted mini- 
mum water level, see dimensional drawing for 
the pump. 
Dry running at service and inspection is only 
permitted outside the Ex area. 

- The user must know about the risks due the 
electric current and the chemical and physical 
characteristics of the gas and/or vapours 
present in hazardous areas. 

- Flygt disclaims all responsibility for work done 
by untrained, unauthorized personnel. 

ITT Flygt undertakes to remedy faults in products sold 
by Flygt provided: - that the fault is due to defects in design, 

materials or workmanship; - that the faults are reported to Flygt or Flygt's repre- 
sentative during the guarantee period; - that the product is used only under condition 
described in the Installation, Care and Mainte- 
nance manual and in applications for which it is 
intended; - that the monitoring equipment incorporated in 

the product is correctly connected and in use; - that all service and repair work is done by a 
work shop authorized by Flygt; 

ITT FLYGT LIMITED 
3 PHASE 415V N PUMP 

1BROWN 2.BLACK 3GREY 
T1 - T2 Mr 

/fiC40 Pielf/i/ 

3 

- that genuine Flygt parts are used. 

Hence, the guarantee does not cover faults caused by 
deficient maintenance, improper installation, incorrectly 
executed repair work or nomal wear and tear. 

Flygt assumes no liability for either bodily injuries, 
material damages or economic losses beyond what is 
stated above. 

Flygt guarantees that spare parts will be kept for 15 
years after that the manufacture of this product has 
been discontinued. 
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wrore- 3153.091.181 

General data plate 
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Serial number 
Product code + Number 
Curve code / Propeller code 
Country of origin 
Product number 
Additional information 
Phase; Type of current; Frequency 
Rated voltage 
Thermal protection 
Thermal class 
Rated shaft power 
International standard 
Degree of protection 
Rated current 
Rated speed 
Max. submergence 
Direction of rotation: L=left, R=right 
Duty class 
Duty factor 
Product weight 
Locked rotor code letter 
Power factor 
Max. ambient temperature 
Notified body/ Only for EN-apparoved 
Ex-products 

Approval plates 
These approval plates apply to an explosion-proof submersible ITT Flygt pump. 
The plates are used together with the general data plate on the pump. 

EN: European Norm 
ATEX Directive 
EN 50014, EN 50018, EN 1127-1 

G II 2 G EEx dl I B T3 for ambient temperatures < 40°C 
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EN approval for the Cable entry 

Certificate number: INERIS 03ATEX9008 U 

Ex i! 2 G or IM2 EEx d IIC or EEx d I 

Temperature class 

zrz--..... Max Operating Temp.[_:: 
Explosion proof for use in 
Class I. Div 1. grp C and D 

Dust ignition proof for use in APPROVED 

0 Class II. Div 1. grp E. F and G 0 
Suitable for use in Class III. Div 1. Hazardous Locations 0 

E ]Ambien: limits 
0 

DO DO NOT OPEN WHILE ENERGIZED 
CONNECT THERMAL CONTACTS 

Max. ambient temperature 
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Approval 
Approval authority + Approval Number 
Approval for Class I 

Approved drive unit 
Stall time 
Starting current / Rated current 
Duty class 
Duty factor 
Input power 
Rated speed 
Controller 
Additional information 
Max. ambient temperature 
Serial number 
ATEX marking 
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lalliteDkUOT DESCAliPaTtION 
Introduction 
Thank you for buying a submersible ITT Flygt pump. In 
this Installation, Care and Maintenance manual you will 
find general information on how to install and service 
the 3153 pump to give it a long and reliable life. 

Application 
This Installation, Care and Maintenance manual 
applies to a submersible ITT Flygt pump. 

If you have bought an Ex-approved pump (please see 
approval plate on your pump or Parts List) special han- 
dling instructions apply as described in this document. 

The pump is intended to be used for; - pumping of waste water - pumping of raw or clean water - pumping of sludge 

Installation alternatives 

P = semi permanent wet well arrangement with pump 
installed by means of twin guide bars with automatic 
connection to discharge: 

S = transportable version with hose connection or 
flange for connection to discharge pipeline. 

T = permanent dry well or in-line arrangement with 
flange connection to suction and discharge pipework; 
vertical mounting. 

Z = permanent dry well or in-line arrangement with 
flange connection to suction and discharge pipe- 
work; horizontal mounting. 

In T-, Z- and S-installations the pump must be 
equipped with cooling jacket. 

For further information on applications, contact your 
nearest Flygt representative. 

Pump versions 
LT = low head execution 
MT = medium head execution 
HT = high head execution 
SH = super high head execution 

Liquid temperature:max. 40°C (104°F) 
Also available in an execution for liquid temperature up 
to 70°C (158°F) only with cooling jacket. 

Higher temperatures than 40° C (104° F) are not permit- 
ted for the Ex-approved pumps. 

Liquid density: max. 1100 kg/m3 (9.2 lb per US gal.) 

The pH of the pumped liquid: 5.5 -14. 
Lowest liquid level: See illustration on page 8. 

Depth of immersion: max. 20 m (65 ft). 

5 

3153.091.181 mut 

Recycling 
Local and/or private laws and regulations regarding 
recycling must be followed. If there are no laws or 
regulations, or the product is not accepted by an autho- 
rized recycling company, the product or it's parts can 
be returned to the nearest Flygt sales company or 
service workshop. 

Weights 

Weight including connections, but without motor cable 
in kg (lb). 

Pump type With 
cooling 
jacket 

Without 
cooling 
jacket 

Discharge 
connection 

NP 3153 LT 320 (705) 307 (677) 78 (172) 
NP 3153 MT 211 (465) 198 (436) 59 (130) 
NP 3153 HT 197 (434) 184 (406) 47 (103) 
NP 3153 SH 247 (544) 234 (506) 67 (148) 
NS 3153 LT 379 (836) - 
NS 3153 MT 245 (540) - 
NS 3153 HT 219 (483) - 
NS 3153 SH 237 (522) - 
NT 3153 LT 437 (963) - 
NT 3153 MT 289 (637) - 
NT 3153 HT 240 (529) - 
NT 3153 SH 258 (569) - 
NZ 3153 LT 310 (683) - 
NZ 3153 MT 201 (443) - 
NZ 3153 HT 187 (412) - 
NZ 3153 SH 255 (561) - 
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Motor data 

50 Hz, 7.5 kW, 1460 r/min, 3- phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

230 D 29 168 

380 D 17 96 
400 D 16 91 

400 Y 17 98 
415 D 15 86 
440 D 16 88 
500 D 13 70 
660 Y 9.9 56 
690 Y 9.3 52 

50 Hz, 13.5 kW, 1455 r/min, 3-phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

230 D 47 250 

380 D 28 150 
400 D 28 150 
400 Y 27 145 
415 D 26 133 
440 D 26 143 
500 D 21 112 

660 Y 16 87 
690 Y 16 86 

50 Hz, 15.0 kW, 2925 r/min, 3-phase, 2-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

230 D 47 370 

380 D 29 239 

400 D 27 213 
400 Y 27 216 
415 D 27 222 
440 D 28 238 
500 D 22 187 
660 Y 17 138 
690 Y 16 123 

6 

50 Hz, 9.0 kW, 1460 r/min, 3-phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

230 D 32 181 

380 D 20 114 
400 D 19 107 
400 Y 19 105 

415 D 18 105 

440 D 19 107 

500 D 15 86 
660 Y 11 66 

690 Y 11 62 

50 Hz, 9.0 kW, 955 r/min, 3-phase, 6-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

230 D 36 151 

380 D 22 95 
400 D 21 90 
400 Y 21 88 
415 D 20 81 

440 D 20 87 
500 D 17 73 
660 Y 13 55 
690 Y 12 52 
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Motor data 
60 Hz, 12 hp, (8.9 kW) 1755 r/min, 

3-phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

200 D 36 216 
208 D 36 227 
230 Y// 33 204 
380 D 19 115 . 

380 Y 20 124 
440 D 17 101 

460 D 16 95 

460 Y ser 16 102 
575 D 13 73 

600 D 12 78 

60 Hz, 20 hp, (14.9 kW) 1755 r/min, 
3-phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

200 D 59 330 
208 D 58 345 
230 Y// 52 296 
380 D 31 186 

380 Y 31 180 
440 D 26 158 
460 D 26 157 
460 Y ser 26 148 
575 D 21 116 
600 D 21 123 

60 Hz, 23 hp, (17.2 kW) 3525 r/min, 
3-phase, 2-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

200 D 59 460 
208 D 58 480 
230 Y// 52 415 
440 D 28 243 

460 D 26 215 
460 Y ser 26 207 

575 D 21 189 

600 D 21 198 

3153.091.181 irlaro- 

60 Hz, 15 hp, (11.2 kW) 1755 r/min, 
3-phase, 4-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

200 D 44 246 
208 D 43 259 
230 Yll 39 228 
380 D 23 133 
380 Y 23 139 

440 D 20 121 

460 D 19 112 

460 Y ser 19 114 
575 D 15 90 
600 D 15 95 

60 Hz, 15 hp, (11.2 kW) 1150 r/min, 
3-phase, 6-pole 

Voltage 
V 

Rated 
current A 

Starting 
current A 

200 D 49 214 
208 D 49 225 
230 Y// 46 212 
380 D 26 114 

380 Y 26 109 
440 D 23 100 
460 D 21 95 
460 Y ser 22 101 

575 D 17 76 
600 D 17 81 
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DESIGN OF THE PUMP 

Motor 
Squirrel-cage 3-phase induction motor for 50 Hz or 
60 Hz. 
The motor is started by means of direct on-line or star 
delta start. 
The motor can be run continuously or intermittently 
with a maximum of 30 evenly spaced starts per hour. 
Flygt motors are tested in accordance with IEC 34-1. 

The stator is insulated in accordance with class H 

(180°C, 360 F). The motor is designed to supply its 
rated output at ± 10% variation of the rated voltage. 
Without overheating the motor, ± 10% variation of the 
rated voltage can be accepted provided that the motor 
does not run continuously at full load. 

Bearings 
The support bearing of the shaft is a double row ball 
bearing. The main bearing of the shaft is a double 
row angular contact ball bearing. 

Mechanical seal unit 
The pump has one shaft mechanical seal unit con- 
sisting of two independently operating seals: 

Alt I Inner seal: Corrosion resistant cemented 
carbide WCCR/WCCR 

Outer seal: Corrosion resistant cemented 
carbide WCCR/WCCR 

Alt II Inner seal: Corrosion resistant cemented 
carbide/Aluminum Oxide 
WCCR/A1203 

Outer seal: Silicon Carbide RSiC/RSiC 

Lowest liquid level 

Monitoring equipment 
The stator incorporates three thermal contacts conn- 
ected in series that activate an alarm at overtempe- 
rature. 
The thermal contacts: open at 140°C (285°F). The 
sensors shall be connected to Flygt's monitoring 
unit MiniCAS II or equivalent unit. 
The monitoring equipment shall be of a design that 
makes automatic restart impossible. 
The 3153 is supplied with inspection sensor FLS10 for 
sensing the presence of any liquid in the inspection 
chamber. 

Cooling 
The pump is cooled by the ambient liquid. 
For lowest liquid level, see illustration below. 

Without cooling jacket 

30720 

Seal housing 
A coolant fluid lubricates and cools the mechanical 
seal unit and acts as a buffer between the pumped 
media and the electric motor. 
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Inspection chamber 
The inspection chamber is 
equipped with a FLS1 0 
leakage sensor to prevent 
damages on the motor. 

With cooling jacket 

3153.091.181 Plare 

Shaft 
The shaft is delivered with the 
rotor as an integral part. Shaft 
material; stainless steel. 

Cooling 
The motor is cooled by a closed 
loop cooling system. An inte- 
grated coolant pump circulates 
the coolant whenever the pump is 
operated. 

Flow diffusor 
Provides heat transfer from the 
coolant to the pumped media. 

Impeller 
The pump is equipped with a N-impeller, 
a semiopen two-vane impeller. 

9 

30693 

Seal housing 
The coolant lubricates 
and cools the mechani- 
cal seal unit and acts as 
a buffer between the 
pumped media and the 
electric motor. 
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TRANSPORTATION AN RAGE 
The pump may be transported and stored in a vertical or 
horizontal position. Make sure that the pump cannot roll 
orfall over. 

WARNING! 

Always lift the pump by its lifting handle. 
Never by the motor cable or the hose. 

The pump is frostproof as long as it is operating or is 

immersed. If the pump is hoisted from the sump when 
the temperature is below the freezing point, the impeller 
and shaft seal may freeze. 

A frozen impeller and shaft seal can be thawed by 
allowing the pump to stand immersed in the liquid for a 
short period before it is started. Never use a naked 

Handling equipment 
Always pay extra attention to safety aspects when 
working with lifting equipment. 

Lifting equipment is required for handling the pump. 
The lifting chain and the shackle should be in stainless 
steel and inspected every year. 

- Stay clear of suspended loads. 

- Always lift the pump by its lifting 
handle never by the motor cable 
or the hose. 

The minimum height between the lifting hook and the 
floor shall be sufficient to lift the pump out of the 
sump. 

The lifting equipment shall be able to hoist the pump 
straight up and down in the sump, preferably without 
the need for resetting the lifting hook. 

Oversized lifting equipment could cause damage if the 
pump should stick when being lifted. 

Make sure that the lifting equipment is securely 
anchored and in good condition. 

Check that the lifting handle and chain are in good 
condition. 

flame to thaw the pump. The pump should run for a few 
seconds after being taken up in order to expel all re- 
maining water from the hydraulic end. 

For longer periods of storage, the pump must be 
protected against moisture and heat. The impeller 
should be rotated by hand occasionally (for example 
every other month) to prevent the seal rings from 
sticking together. If the pump is stored for more than 6 
months, this rotation is mandatory. 

After a long period of storage, the pump should be 
inspected before it is put into operation. Pay special 
attention to the shaft seal and the cable entry. 

Follow the instructions under the heading "Before 
starting". 

To ensure proper installation, please see the dimen- 
sions on the dimensional drawing. 
WARNING! The end of the cable must not be sub- 
merged. It must be above flood level, as water could 
penetrate through the cable into the junction box or the 
motor. 

For automatic operation of the pump (level control), 
it is recommended that the level regulators should be 
used at low voltage. The data sheet delivered with the 
regulators gives the permissible voltage. Local rules 
may specify otherwise. 

Clean out all debris from the sump before the pump is 
lowered down and the station is started. 

10 

- NOTE for Ex version page 3. 

- Minimum stop level should be 
according to the dimensional 
drawing. 

- The pump must never run dry. 
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Safety precautions 
In order to minimize the risk of accidents in connec- 
tion with service and installation work, the following 
rules should be followed: 

1. Never work alone. Use a lifting harness, safety 
line and a respirator as required. Do not ignore 
the risk of drowning. 

2. Make sure there are no dangerous gases within 
the work area. 

3. Check the explosion risk before welding or using 
electric hand tools. 

4. Before the pump is installed check that the cable 
and cable entry have not been damaged during the 
transportation. 

5. Observe strict cleanliness. Do not ignore health 
hazards. 

6. Bear in mind the risk of electrical accidents. 

7. Make sure that the lifting equipment is in good 
condition and comply to local ordinances. 

8. Provide a suitable barrier around the work area, 
e.g. a guard rail. 

9. Make sure you have a clear path of retreat. 

10. Use safety helmet, safety goggles and protective 
shoes. 

11. All personnel who work with sewage systems 
must be vaccinated against diseases to which 
they may be exposed. 

12. A first-aid kit must be close at hand. 

13. Note that special rules apply to installation in 

explosive atmosphere. 

Follow all health and safety rules and local codes and 

Installation alternatives 
P- installation 

In the P- installation, the pump is installed on a 
stationary discharge connection and operates com- 
pletely or partially submerged in the pumped liquid. 

In addition to the pump the following items are 
required: 

Guide bars consisting of two hot dip galvanized or 
stainless steel pipes. 

Guide bar bracket for attaching the guide bars to the 
access frame or the upper part of the sump. 

3153.091.181 Emir- 

Level regulators or other control equipment for start, 
stop and alarm. 

Cable holder for holding the cable and regulating the 
height of the level regulators. 

Access frame (with covers) to which the upper guide bar 
bracket and cable holder can be attached. 

Discharge connection for connecting the pump to the 
discharge line. The discharge connection has a flange 
which fits the pump casing flange and a bracket for 
attaching the guide equipment. 

Bushings for vibration damping between the guide bars 
and the discharge connection. 

Instructions 

- Provide a barrier around the pump pit, for example 
a guardrail. 

- Arrange for a cable between the sump and the electric 
control box. Make sure that the cables are not sharply 
bent or pinched. 

- Place the access frame in position. 

- Align the frame so that it is horizontal and then grout it 
in place. 

- Grout the anchor bolts in place. Be careful when align- 
ing and positioning the discharge connection in relation 
to the access frame. 

- Place the discharge connection in position and tighten 
the nuts. 

- Secure the guide bars in the bracket. 

- Check that the guide bars are placed vertically by 
using a level or a plumb line. 

- Connect the discharge pipe to the discharge connec- 
tion. 

- Bolt the cable holder to the access frame. Thread the 
level regulator cables through the holes in the cable 
holder and adjust the height of the level regulators. 

- Protect bolts and nuts with corrosion preventive com- 
pound. 

- Lower the pump along the guide bars. 

- Fasten the lifting chain (stainless steel) on the access 
frame and the cables on the cable holder. Make sure 
that the cables cannot be sucked into the inlet of the 
pump. Support straps are required for deep install- 
ations. 

- Run the cables up to the electric control box. 

- Clean out debris from the sump before starting up the 
station. 

- The pump can be hoisted up along the guide bars for 
inspection without any connections having to be un- 
done. 
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S- installation 

In the S- installation, the pump is transportable and 
intended to operate completely or partially submerged 
in the pumped liquid. The pump is equipped with a 
connection for hose or pipe, see "Parts list". 

The pump stands on a base stand. 

WARNING! Watch for the starting jerk which can 
be powerful. 

T/Z- installation 

In the T- installation, the pump is installed in a station- 
ary position in a dry well next to the wet sump. 

- Before starting work on the pump, 
make sure that the pump and the 
control panel are isolated from the 
power supply and cannot be ener- 
gized. This applies to the control 
circuit as well. - If the pump is equipped with 
automatic level control, there is 
a risk of sudden restart - If persons are likely to come into physi- 
cal contact with the pump or pumped 
media (liquid), e.g on construction sites 
and farms, the earthed (grounded) 
socket must have an additional earth- 
(ground-)fault protection device(GFI) 
connected. 

In the Z- installation the pump is installed in a horizon- 
tal position on a support stand and a bell-mouth is 
connected to the inlet pipe. 

The pump has a watertight motor and will therefore not 
be damaged in the event of flooding. 

The pump is equipped with a cooling jacket. 

In addition to the pump the following items are required: 

Support stand for anchoring the pump to a base. 

Shut-off valves to permit the pump to be removed for 
service. 

Level regulators or other control equipment for start, 
stop and alarm. 

WARNING! The risk of freezing is particularly great at 
certain T or Z installations. 

Instruction 

Bolt the base stand to the concrete base by means of 
the anchor bolts. Bolt the pump to the base stand and 
the suction connection. 

Connect the motor cable, suction line and discharge 
line. 

Make sure that the weight of the pump does not 
bear on the system piping. 

All electrical work shall be carried out under the supervi- 
sion of an authorized electrician. Local codes and regu- 
lations shall be complied with. 

12 

NOTE for Ex version page 3. 

- All electrical equipment must be 
earthed (grounded). This applies to 
both pump equipment and any 
monitoring equipment. Failure to 
heed this warning may cause a 
lethal accident. Make sure that the 
earth (ground) lead is correctly 
connected by testing it. 
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- Check the data plate to determine which voltage 
supply is valid for your pump. 

- Check that the main voltage and frequency agree with 
the specifications on the pump data plate. 

- If the pump can be connected to different voltages, 
the connected voltage is specified by a yellow sticker. 

- Connect the motor cable to the starter equipment as 
illustrated in the wiring diagrams. 

- When the pump is connected to the public mains it 
may cause flicker of incandescent lamps when 
starting. In this case the supply authority should be 

notified before installing the pump. 

Leads that are not in use must be isolated. 

The cable should be replaced if the outer sheath is 
damaged. Contact a Flygt service shop. 
Make sure that the cable does not have any sharp 
bends and is not pinched. 

Under no circumstances may the starter equipment be 
installed in the sump. 

WARNING! For safety reasons, the earth (ground) lead 
should be approx. 100 mm (4.0°) longer than the phase 
lead. If the motor cable is jerked loose by mistake, the 
earth (ground) lead should be the last lead to come 
loose from its terminal. This applies to both ends of the 
cable. 

The motor is convertible between different voltages as 
stated on the data plate. This conversion is done on the 
terminal board or the contactor. 

- Bear in mind the risk of electrical 
shock and the risk of explosion if 
the electrical connections are not 
correctly carried out. 

When using a variable-frequency-drive (VFD) the 
shielded cable (type NSSHOU.../3E+St) should be 
used in order to fulfil European CE requirements. Con- 
tact your Flygt representative and ask your VFD-sup- 
plier for electrical limitations. Also please see VFD- 
recommendation Flygt article no. 893472. 

13 
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Connection of stator and motor leads 
- Check on the data plate which connection, Y, D or 
YD, is valid for the voltage supply. Then, depending 
on voltage, arrange the connection on the terminal 
board in accordance with Y, D or YD. See figure. 

- Connect the motor cable to the connection block, U 1, 

V1, W1 and earth (ground). Connect the leads from 
the motor control circuit. 

- If star-delta start is used, motor cables are connected 
as shown in the figure. Links (jumper strips) are not 
used with star-delta start. 

- Make sure that the pump is correctly earthed (ground- 
ed). 

- Install the 0-ring (33) and connection cover (32). 

- Tighten the screws and the gland nut so that the ca- 
ble entry unit bottoms out. 

- Connect the motor cable to the starter equipment. 

- Check the direction of rotation, see "Before starting". 

- If the direction of rotation is wrong, transpose two of 
the phase leads. 

- Remember that the starting surge with the direct-on 
line start can be up to six times higher than the rated 
current. Make sure that the fuses and circuit breakers 
are of the proper amperage. 

- The incorporated thermal contacts must be connected 
and in use. The pump must be connected to an over- 
load protection which must be set to rated power.' 
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SUBCAB 4G/SUBCAB AWG 

"Electrical paneVstarter 

11 2 3 4 5 6 71 11 21 

11111111' 14-T4 

Subcab 
7x1,5 

,11111, 
1_1111 

1 2 3 ; 567 I I T2 T1 L1 L3 L24. GC 
L 

1:44-11 0 0 0 0 0 
Infinl° 
1111 
1111 

See sensor connections 0 0 0 0 0 0 

0 

MOM 

1 
To sensors 

U1W2 V1 U2 W1 V2 

"Electrical panel/starter 

11 2 3 4 5 6 71 11 21 

I1111111!. I4T12 

Subcab 
7x1,5 

4 " 
1 2 3 4 5 6 7 I CT2 T1 L1 L3 L2 1 G 

\ 
r44-46-1 0 

See sensor connections 

1111 
-11111 

1111 

10000000 

1 
To sensors 

0 0 0 0 0 

NOM 

U1W2 V1 U2 W1 V2 

Mains 
Pump terminal 

Lead board 
Stator leads connection: 
Stator lead Pump terminal board 

L1 

L2 

L3 

Earth (Ground) 

Groundcheck (GC) 

brown/(red*) 

blue/alt. grey (white*) 

black (black*) 

yellow/green 

yellow*) 

U1 

W1 

V1 

_L 

U1 , red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

Control Cable lead 

T1 

T2 

T1 black/orange* 

T2 black/blue* 

. 

* SUBCAB AWG 

T4 
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SU BCAB 7G 

"Electrical panel/starter" y 
r 4 ;i 2 3 4 5 6 71 1 21 1 Ll U L3 + 1 

1 

1 't I "1:1 1-1 4 -2 5 3 6 -I 

Subcab 
7x1,5 

1 L -1- L 1_11i1 
1 2 3 4 5 6 7 I T2 T1 1 4 3 6 2 5 4. 

L 

non. 
1111 
1 1 1 

1111 

Kiti 0 See sensor connections 

3153.091.181 imar-- 

"Electrical panel/starter" D 

11 2 3 4 6 6 71 1 21 1- .1 U L3 

MITE 14 
Subcab 
7x1,5 

1111111 
I L -1- J -1- - 11111 
1234567 ! T2 T1 

L 

T1 
T2 1 4 2 5 3 6 

vv 
0 0 0 0 0 0 

See sensor connections 104%000000 

To sensors 

U1W2 V1 U2 W1 V2 

Mains Lead 
Pump terminal 
board 

Stator leads connection: 
Stator lead Pump terminal board 

L1 

L2 

L3 

L1 

L2 

L3 

Earth (Ground) 

1 black 

2 black 

3 black 

4 black 

5 black 

6 black 

yellow/green 

U1 

W1 

V1 

U1 

W1 

V1 

4- 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

Control Cable lead 

T1 

T2 

T1/black 

T2/black 

15 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 34 of 272



riarov. - 3153.091.181 

SUBCAB7G 
"Electrical pane Vstarter" 

Y/D 
Fi 2 3 4 5 6 -7.1 ritt 21 L1 L2 L3 L1 L2 L3 1 

T2 
T1 

1_ 

Subcab 
7x1,5 

1 1 1 1 1 1 

I _I _ 

1 2 3 4 5 6 7 
I 

s 

See sensor connections 

T2 T1 1 2 3 4 5 6 1 

Wt41 0 0 0 
IIIII 

5 
I I I im 
VA 0 0 0 

000 

U1 W2 V1 U2 W1 V2 

To sensors 

Main' 
Pump terminal 

Lead board 

Stator leads connection: 
Stator lead Pump terminal board 

L1 

L2 

L3 

L1 

L2 

L3 

Earth (Ground) 

1 black 

2 black 

3 black 

4 black 

5 black 

6 black 

yellow/green 

U1 

W1 

V1 

W2 

V2 

U2 

I 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

Control Cable lead 
. 

T1 

T2 

T1/black 

T2/black 

16 
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SU BCAB 4G/SUBCAB AWG 

'Electrical panel/starter 

Fl 2 3 4 5 6 71 T1 21 

11111111. LLIT; 

Subcab 
7x1,5 

jllif 714111.i, 
,1,111, 

1 2 3 4 5 6 7 

3153.091.181 W.X3r." 

'Electrical paneVstarter 
230V-Y// 

l 2 3 4 5 6 7 :71 21 I Ll U L3 4 GC 
1 460V-Y SER i 

I 

1.1 1.2 L3 4. GC : 

, _,_ , 
. 

, _,_ , 
Subcab 
7x1,5 

116 :715 T2 T1 
11111 
1 11 / 

See sensor connections i 0 

0 0 

0 

0 0 0 0 0 0 

0 0 0 0 0 

425/ . V2 U2 U1 U5 , 
V5 U 

To sensors 

0 

1 2 315 T2 T1 L1 L3 L2 4 GC 

See sensor connections 

lila 
I;41tiditiitiiti 

To sensors 

U1 U5 VI V5 W1 W5 W2 V2 U2 

Mains Lead Pump terminal 
board 

Mains Lead Pump terminal 
board 

L1 

L2 

L3 

Earth (Ground) 

Groundcheck (GC) 

brown/(red*) U1 

blue/alt. grey (white*) W1 

black (black*) V1 

yellow/green 1 
yellow*) 

L1 brown/(red*) U1 

L2 blue/alt. grey (white*) W1 

L3 black (black*) V1 

Earth (Ground) yellow/green 1 
Groundcheck (GC) yellow*) 

Stator leads 460V-Y SER connection: 

Stator lead Pump terminal 
board 

Stator leads 230V-Y// connection: 

Stator lead Pump terminal 
board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

V5, brown 

W5, yellow 

U5, red 

U1 

W2 

V1 

U2 

W1 

V2 

Ul, red U1 

U5, red U5 

V1, brown V1 

V5, brown V5 

W1, yellow W1 

W5, yellow W5 

U2, green 

V2, blue 

W2, black 

Control Cable lead . 

T1 

T2 

T1 black/orange* 

T2 black /blue* 

* SUBCAB AWG 
17 
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Sensor connections 
Monitoring equipment 

FLS1 0 is a small float switch and it is installed in the 
inspection chamber. FLS is connected to max 12 V. 

Thermal switches are incorporated into the stator and 

are rated 250 V, 2.5 A (cos 9 =1) / 1.6 A (cos cp =0.6). 

The sensors are connected as standard to the Flygt 
monitoring relay MiniCAS II (see diagrams below). 

In case optional sensors are used the more advanced 
monitoring relay MAS 711 can be used. 

Thermal 
contacts/ 
Thermistors 

For a PTC-thermistor (PTC = Positive Temperature 
Coefficient), there is a significant increase in resistance 
at a certain temperature that can be utilized for moni- 
toring the temperature. 

PTC-thermistor 

T= 25 °C R < 100 Ohm 

T=135 °C (TREF 5 °C) R < 550 Ohm 

T=145 °C ( TREF + 5 °C) R> 1330 Ohm 

Three thermistors are connected in series and have a 
resistance of approx. 150-300 ohms at room temperat- 
ure. 

The label in the junction box shows if the pump is 
equipped with optional sensors. 

ptional 

Pump without cooling jacket 

FLS10 

30583 

Sensor connection for standard configuration 

In standard execution the pump is equipped with either thermal contacts or thermistors. 

A) Thermal contacts 

Connection block Control cable 

Tl 
rorange /1 

Max 12 VI 
T2 

Yellow or White 

Brown 

Brown 

Yellow or White 

T2/.Blue /2 

1-1572/08tue 
/2 

.SUBCAB AWG 

r - 1rn 

Mini i° 
CAS 

L 
Disconnected.FLS 

18 

B) Thermistors 

Connection block Control cable 

Plher-mistorl '8 

I relay 

Max 
2,5 V 

2 

M12a-xvIFLS;0<51. Eitil:rree °odd 
,TTT 1251 3 -P. m711. 4 
T16 

z ACAS j 
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FLS10 + thermal contacts 

0 mA = Overtemperature 

10 mA = OK 

28 mA = Leakage. 

Tolerance 10% 

(+) POWER SUPPLY 24 V AC/DC (-) 

10 

MiniCAS II 
RESET 

THERMAL 
CONTACTS 

T15 t, T1 7+ 
IJ 
If 
II 

12 VDC SENSOR 

INPUT 

T2 5- 
FLS10 

PUMP 

TERMINALS 

11 
LEAKAGE 

10S 

HIGH TEMP 

AUX. RELAY 
CONTROL (+) 
CIRCUIT 

1 3 

0.,. 

PUMP MAIN SUPPLY 

3153.091.181 Nriare'.-\- 

Circuits shown 
de-energised 

LEAKAGE ALARM 

HIGH STATOR TEMP. 

PUMP CONTACTOR 

Sensor Connection Table 

(For further information please contact Flygt representative.) 

Sensor Sensor 
lead 

Thermal 
connection 

Control 
cable 

Connected 
to 

Thermal 

contacts 

+ 

FLS10 

White 

Brown 

White+Brown 

T1 

T2 

T15 

Ti/*Orange 

T2/"Blue 

= SubCab 

r subCabAWG 

Mini CAS II 

Mini CAS II 

Thermistors 

+ 

FLS10 

Red 

Red 

Brown 

Brown 

T1 

T2 

T15 

T16 

1 

2 

3 

4 

Therrnistor relay 

Thermistor relay 

Mini CAS II 

Mini CAS II 

1 9 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 38 of 272



zrz.vo-- 3153.091.181 

Before starting 

OPERATION 

- Check that the visible parts of the pump and 
installation are undamaged and in good condition. 

- Remove the fuses or open the circuit breaker and 
check that the impeller can be rotated freely. 

- Verify that the supply voltage matches the pump data 
plate voltage rating. 

- Conduct insulation integrity check. 

- Conduct phase to phase resistance check. 

- Check that the monitoring equipment works. 

- Check the direction of rotation. The impeller shall rotate 
clockwise, as viewed from above. When started, the 
pump will jerk in the opposite direction to the direction 
in which the impeller rotates. See figure. 

- In case of dry installation, check the direction of rota- 
tion through the inlet elbow access cover. 

- Transpose two phase leads if the impeller rotates in 

the wrong direction (3-phase). 

- Before starting work on the pump, 
make sure that the pump and the 
control panel are isolated from the 
power supply and can not be ener- 
gized. This applies to the control 
circuit as well. 

- NOTE for Ex version page 3. 

- Make sure that the pump cannot 
roll or fall over and injure people 
or damage property. 

- In some installations the pump 
surface and the surrounding 
liquid may be hot. Bear in mind 
the risk of burn injuries. 

- In some installations and at 
certain operating points on the 
performance curve, the noise - 

level of 70 dB or the noise level 
specified for the actual pump may 
be exceeded. 

20 

Watch the starting jerk which can be powerful. 
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'CARE ANDLRLAINTEIMALGE 

Service/Inspection 

ITT Flygt recommends a preventive maintenance pro- 
gram based on Intermediate and Major Services at 
regular intervals. For standard sewage applications 
where FLS 10 is correctly connected and in use and 
the temperature of the pumped liquid is 40°C (104°F) or 
less an Intermediate Service should be performed 
every 8000 hours or every 2 years, whichever occurs 
first. 

Pump Intermediate Service 
running 8 000 h or 2 years 

Junction box Check that it is clean and dry. 

Terminal board Check that the connections 
are properly tightened. 

Insulation check Check that the resistance 
between earth and phase 
lead is more than 5 M a 
Conduct phase to phase 
resistance check. 

Cable 

Seal housing 

Inspection chamber 

0-rings 

Thermal contacts 

The rm istor 

Check that the rubber 
sheating (jacket) is 
undamaged. 

Fill up with new coolant if 

necessary. 
Check freezing point (lower 
than -13°C, 9°F). 

Drain all liquid if any. Check 
the resistance. 
Normal value approx.1200sz, 
alarm approx. 430 a 

Always replace the 0-rings of 
the filling plugs and at the 
junction cover. Always grease 
new 0-rings. 

Check the resistance. 
Normally closed circuit; 
interval 0 -1 a 

Check the resistance 20 - 
250 si, (measuring voltage 
max 2 V DC). 

Impeller Check impeller clearance and 
adjust if necessary. 

21 

3153.091.181 Wriar1W-"\-. 

The time between Major Service could vary con- 
siderably depending on operating conditions and the 
need for a Major Service will be determined during the 
regular Intermediate Services. 
However, a minimum of 20 000 hours of operation could 
be anticipated. 

For applications other than sewage water or for specific 
operating conditions, other service intervals may be 
recommended. 

Lifting handle Check the screws and the 
status of the lifting handle. 

Rotation direction Check the rotation of the 
impeller. 

Lifting device Check that local safety regu- 
lations are followed. 

Voltage and ampe- Check running values. 
rage 

Pump station Intermediate Service 
running 8 000 h or 2 years 

Electrical cabinets/ Check that they are clean and 
panels dry. 

Connection to power Check that the connections 
are properly tightened. 

Overload and other Check correct settings. 
protections 

Personnel safety Check guard rails, covers and 
other protections. 

Level regulators Check condition and function. 

Pump Major Service 

Support and main Replace with new bearings. 
bearing. 

Mechanical seal Replace with new seal units. 
unit. 

Pumpstations same as Intermediate Service 
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If any indication of 
alarm between in- 
spections, please 
see instructions 
below. 

Actions 

FLS10 Drain the fluid in the inspection 
chamber. Fill with new coolant 
if necessary. Check freezing 
point (lower than 13°C, 9°F). 
Check the inspection chamber 
again after one week of ope- 
ration. If leakage has occured, 
drain the fluid and change the 

mechanical seal unit and 
replace with new coolant. 

Thermistor/Thermal- Check coolant level. 
contact (pump with cooling jacket) 

Check start and stop levels. 

Overload protection Check that the impeller can 
rotate freely. 

The following points are important in connection with 
work on the pump: - Make sure that the pump cannot roll or fall over 

and injure people or damage property. - Check every year that the lifting equipment is in 

good condition. 

The pump is designed for use in liquids which can be a 
health risk. In order to prevent injury to the eyes and 
skin, observe the following points when working on 
the pump: - Make sure that the pump has been thoroughly 

cleaned. - Beware of the risk of infection. - Follow local safety regulations. - Always wear goggles and rubber gloves. - Rinse the pump thoroughly with clean water before 
starting work.. - Rinse the components in water after dismantling. - The coolant chamber may be under pressure. Hold a 
rag over the filling plug to prevent splatter. 

Proceed as follows if fluids have 
splashed into your eyes: - Rinse your eyes immediately in running water 

for 15 minutes. Hold your eyelids apart with your 
fingers. - Contact an eye specialist. 

On your skin: - Remove contaminated clothes. - Wash your skin with soap and water. - Seek medical attention, if required. 

22 
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Changing the coolant 
Emptying coolant 

(without cooling jacket) 

Filling plugs in/out 
44 Nm (33 ft Ib) 

Relief table Flygt part no. 395 77 00 

Filling plug 
in/out 44 Nm 
(33 ft Ib) 

INSP. 

Filling coolant 

-r 

(without cooling 
jacket) 

(1) Filling plug 
in/out 44 Nm 
(33 ft lb) 

INSP 

_ 

(with cooling 
jacket) 

3153:091.181 

Emptying coolant coolant 
(with cooling jacket) 

Filling plugs in/out 
44 Nm (33 ft lb) 

1. Lift the pump horizontally with an overhead crane and 
place on relief table. 

2. Turn the pump so that one of the filling plugs holes 
faces downwards. 
WARNING! If the mechanical seal unit leaks, the 
seal housing may be under pressure. Hold a rag over 
the filling plug to prevent splatter. 

3. Unscrew the filling plug. It is easier to drain the water- 
glycol if the other filling plug is also removed. 

4. Pump without cooling jacket. Raise the pump to an 
upright position. Fill with coolant to the same level as 
the filling plugs; approx. 2,2 litres (2.3 US quarts). 
Pump with cooling jacket; approx. 10,5 litres 
(11.2 US quarts) 
Coolant: a mix of water and stabilized monopropy- 
leneglycol in a mixture ratio of 70/30 % volume part. 

Known trade marks of monopropyleneglycol are: 
Dowcal N (individual components are approved by 
FDA), Dowcal 20. These are non-poisonous, heat- 
and-cold resistant and inhibiting of corrosion. 

Use of other type of glycol jeopardize the function of 
the pump. 

If there is no risk of freeezing even clean water with 
anti-corrosive is acceptable as coolant. 

5. Always replace the 0-rings of the filling plugs. 
Put the plugs back and tighten them. 

23 
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Removing the impeller 

1. 

_ 

"N 
-.,_....... 

%% 

Ae 

Place the pump 
mounted). Remove 
ring. Insert a rod 
and lock the impeller 
screw. 

... 

through 

30590 

the 
cover 

the 

- 2. 

) I 
30591 

length) 
until 

(allen 

the 

..... ( i 

- 
,11` 

t 
. 

horizontally. Remove 
the flush valve 

(wood or plastic) 
in place. Remove 

--A 

guide pin (if 
and it's 0- 
the hole 
impeller 

4 >0 
* 

Using a 12 mm hexagon bit adaptor 
a 100 mm (4") extension (minimum 
gland screw counter clockwise 
free from the shaft. 

-I, 

socket) with 
turn the 

impeller breaks 

3. 

-,. 

Install the impeller 
just to prevent the falling 

30592 

lightly 

---, 

4 

Remove the rod and raise 
the pump. Remove the 
pump housing screws. 
Using a crane, lift the 
drive unit off the pump 
housing. 30593 

41° 

1 
,,z 

screw. Tighten 
impeller from 

by hand, 
off. 

sc. 

4iNilli 

5. 

( 
VI v 

le 

Place the drive unit 
Remove the impeller 

f) 

) 

------N, 

30594 

- 

Worn impellers 
have very sharp 
Use protective gloves! 

can 
edges. 

on its side do not 
rest on any portion of 
not be allowed to make 

other hard and rough 

. 

( 1 

- 

/ 

horizontally. 
screw. 

WARNING! When laying the pump 
allow the weight of the pump to 
the impeller. The impeller must 
contact with the concrete floor or 
surfaces. 
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Installing and setting clearance 
(If you fail with the impeller installation, you must start again from step 1) 

1 . 

Make sure that the end of the shaft is clean and free 
from burrs. Polish off any flaws with fine emery cloth. 
Grease end of shaft, conical sleeve and the threads 
of the gland screw and the impeller screw. Align the 
edge of the gland screw with the edge of the conical 
sleeve so that they are flush. 

2. 

Before assembling, check that the impeller screw is 

clean and easy to screw into the shaft end (a). This to 
prevent the shaft to rotate with the impeller screw. 
Assemble the conical sleeve and the impeller onto the 
shaft. Fit the impeller screw onto the shaft. Tighten the 
impeller screw lightly by hand, just to prevent the 
impeller from falling off. 

3. 

Fit the drive unit to 
the pump housing. 
Adjust its position 
so that the inspec- 
tion hole is on the 
same'side as the 
hole for the flush 
valv4:Tighten the 
screws in diagonally 
opposite pairs. 

4. 

Place the pump horizontally. 
Remove the flush valve cover and it's 0-ring. Insert a 
rod (wood or plastic) through the hole and lock 
the impeller in place. Remove the impeller screw. 

5. 

Turn the gland screw clockwise until the impeller 
makes contact with the pump housing. Tighten it 

a further 1/8 turn, 45°. This will insure the correct 
clearance between the impeller and the bottom of 
the pump housing in the next step. 

6. 

Fit the washer and the greased impeller screw and 
tighten, torque to 76 Nm (57 ft Ib). Remove the rod 
used to lock the impeller. Fit the 0-ring, flush valve 
cover and secure with screws, torque to 44 Nm (33 ft Ib). 
SH-version - if applicable: Fit the guide pin and ad- 
just the clearance to 0,2 - 0,8 mm (0,008-0,032") bet- 
ween the guide pin and the impeller. 

25 
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Removing the impeller - dry installation 
version, NT 

1. 

Remove the drive unit from the pump housing. 

3. 

Using a 12 mm hexagon bit adaptor (alien socket) 
with a 100 mm (4") extension (minimum length) turn 
the gland screw counter clockwise until the impeller 
breaks free from the shaft. Remove the impeller. 

2. 

Place the drive unit horizontally. Lock the impeller in 
place and remove the impeller screw. 

WARNING! When laying the pump on its side do not 
allow the weight of the pump to rest on any portion of 
the impeller. The impeller must not be allowed to 
make contact with the concrete floor or other hard and 
rough surfaces. 

Worn impellers can 
have very sharp edges. 
Use protective gloves! 

Installing and setting clearance 

1.' 

Make sure that the end of the shaft is clean and free 
from burrs. Polish off any flaws with fine emery cloth: 
Grease end of shaft, conical sleeve and the threads of 
the gland screw and the impeller screw. Unscrew the 
gland screw approximately 5 mm. 

2. 

Measure and note the 
distance A. 

26 
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3. 

Before assembling, check that the impeller screw is 

clean and easy to screw into the shaft end (a). This to 
prevent the shaft to rotate with the impeller screw. 
Assemble the conical sleeve and the impeller onto 
the shaft. Fit the impeller screw with washer onto the 
shaft and tighten to 76 Nm (57 ft lb). 

4. 

Make sure that the 0-ring is removed from the seal 
housing cover. Place the drive unit in the pump 
housing. Check the distance between the seal housing 
cover and the pump housing with a feeler gauge. 
Check diametrically at four points. 
Note the largest measured distance, B. See fig. 

5. 

Lift the drive unit out of the pump housing and 
remove the impeller and conical sleeve. 

7. 

Fit the conical sleeve, impeller and impeller screw 
with washer and tighten to 76 Nm (57 ft Ib). 

8. 

Calculate the measure C 
according to formula: 

C= A - B - 0,5mm 
Unscrew the gland screw until C 
is reached. 

Fit a new greased 0-ring 
to the seal housing cov- 
er. Fit the drive unit to 
the pump housing. 
Adjust its position so 
that the inspection hole 
is on the same side as 
the hole for the flush 
valve. Tighten the 
screws in diagonally 
opposite pairs. 
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FAULT TimeiNG (TROUBLESMWAING) 

A universal instrument multimeter (VOM), a test lamp 
(continuity tester) and wiring diagram are required in 

order to carry out fault tracing on the electrical equip- 
ment. 

Fault tracing shall be done with the power supply dis- 
connected and locked off, except for those checks 
which cannot be performed without voltage. 

Always make sure that there is no one near the pump 

when the power supply is turned on. 

Use the following checklist as an aid to fault tracing. It 
is assumed that the pump and installation have formerly 
functioned satisfactorily. 

Electrical work shall be performed by an authorized 
electrician. 

Follow local safety regulations and observe recom- 
mended safety precautions. 

1. Pump fails to start 

Yes 
Is an alarm signal indicated Check the cause: 

on the control panel? - If the stator temperature is high, check 
that the impeller rotates freely. 

No - If there is a fault in the thermistors/thermal contacts, 
contact a Flygt service shop. - If the FLS10 indicates an alarm. - Check that the overload protection is reset. 

Yes 
Can the pump be started a) Fault in level equipment (start level regulator). 

manually? 
Clean or replace. 

b) Fault in control equipment. 

Check: - that the thermal contacts have not opened. - that all connections are intact. - relay and contactor coils. - that the control switch "Man/Auto" makes contact in 
both positions. 

Is the installation receiving 
voltage? 

Check: - that the main power switch is on. 

Yes 
- that there is control voltage to the starter equipment 

and its fuses are intact. - that there is voltage in each phase of the supply line. - that all fuses have continuity and are tight. - that the overload protection is reset. - that there is no break in the motor cable. 

Is the impeller stuck? 
WARNING: disconnect power 

Yes 
Clean. 

before checking the impeller. Clean the sump. 

No 

Contact Flygt service shop. 
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2. Pump starts but motor protection trips 

Is the motor protection set 
too low? 

(Check with data plate) 

Yes 

1 
No 

Is the impeller difficult to 
rotate by hand? 

WARNING: disconnect power 
before checking the impeller 

Yes 

O'" Adjust. 

1 
No 

Is the installation receiving full 
voltage on all three phases? 

Yes 

Have all the phase currents 
the same value, or are they too high? 

Yes 

3153.091.181 Plar-- 

Clean the impeller. 

Clean out the sump. 

Check that the impeller is properly trimmed. 
If anything else is wrong, contact Flygt service shop. 

Check the motor fuses. 

Notify an electrician. 

Is the insulation between the 
phases and earth (ground) in 

the stator defective? 
Use insulation tester. With a 

1000 V-DC megger, the insulation 
between the phases and 

between any phase and earth 
(ground) should be > 5 MI/ 

Yes 

No 

Is the density of the pumped 
liquid too high? (Max density 

1100 kg/m3, 9.2 lb per US gal) 

No 

Yes 

Contact Flygt service shop. 

Contact Flygt service shop. 

Fault on overload protection? Yes 

No 

Contact Flygt service shop. 

Dilute the liquid. 

Change the impeller or to a more suitable pump. 

Contact Flygt. 

Replace the overload protection. 
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3. The pump does not stop (when level control is used) 

Is the pump able to empty the 
station to the stop level? 

1 
Yes 

Fault in level sensing equipment? 
Yes 

No 

Stop level set too low? 
Yes 

Check: - for leakage in pipe and/or discharge connection. - that the impeller is not clogged. 

WARNING: disconnect power before checking the impeller. - the non-return valve(s). - that the pump has adequate capacity. Contact Flygt. 

Clean the level regulators. 

Check the functioning of level regulators. 
Check the contactor and control circuit. 
Replace defective items. 

No 

Contact Flygt service shop. 

Raise the stop level. 

4. The pump starts-stops-starts in rapid sequence 
Yes 

Does the pump start due to 
backflow which fills sump 

to start level again? 

No 

Does the contactor's self- 
holding function break? 

Yes 

No 

Contact Flygt service shop. 

Check: - that the distance between the start and stop levels is 
not too small. - the non-return valve(s). - that the riser is not too long without a non-return valve. 

11' Check: - contactor connections. - the voltage in the control circuit in relation to the rated 
voltages on the coil. - the functioning of stop level regulator. - the voltage drop in the line at the starting surge makes the 
contactor's self-holding break. 

30 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 49 of 272



3153.091.181 Dim 411'4,-' 

5. Pump runs but delivers too little or no water 
Check: - direction of rotation of pump, see "Before starting". - that valves are open and intact. - that pipes and impeller are not clogged. - that the impeller rotates freely. - that the suction lift has not been altered. - for leakage in the pump installation. - for wear on the impeller, pump and casing/flange. 

See also under "Inspection°. 

Do not override the motor protection repeatedly if it has tripped. 

Most recent 
service date 

Pump No. Hours of 
operation 

Remarks Sign. 
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FLY'Gtir New connections for 3-phase power cables 3000 

New cable connection for 3-phase power cables 
Ll L2 L3 

Earth PE 

(*Ground) --I--,_- 

SUBCAB® 
( *SUBCAB® AWG) 

EN 
Brown 
(*Red) 

Black 
(*Black) 

Grey 
(*White) 

Green/Yellow 
(*Green/Yellow) 

SV 
Brun 

(*Rod) 
Svart 

(*Svart) 
Gra 

(*Vit) 
Gron/Gul 

(*GrOn/Gul) 

DE 
Braun 
(*Rot) 

Schwarz 
(*Schwarz) 

Grau 
(*Wen) 

Grun/Gelb 
(*Griin/Gelb) 

FR 
Brun 

(*Rouge) 
Noir 

(*Noir) 
Gris 

(*Blanc) 
Vert/Jaune 

(*Vert/Jaune) 

ES 
Mar On 

(*Rojo) 
Negro 

(*Negro) 
Gris 

(*Blanco) 
Verde/Amarillo 

(*Verde/Amarillo) 

PT 
Marrom 

(*Vermelho) 
Preto 

(*Preto) 
Cinzento 
(*Branco) 

Verde/Amarelo 
(*Verde/Amarelo) 

IT 
Marrone 
(*Rosso) 

Nero 
(*Nero) 

Grigio 
(*Bianco) 

Verde/Giallo 
(*Verde/Giallo) 

PL 
Brgzowy 

(*Czerwony) 
Czarny 

(*Czarny) 
Szary 

(*Bialy) 
Zielono2olty 

(*Zielono2otty) 

RU,,,. KopLiFieBIDIO 
t mpacHbM) 

gepHO 
( *YepHuA) 

Cepbiii 
(*Senbii71) 

3eneHIBM/WenTbril 
C3eneHIDICl/WenTm0) 

EL 
Kacpc 

(*Kokkivo) 
MaOpo 

(*Matipo) 
ikpi4o 

(*Acuko) 
npacsivo/KiTpivo 

(*lipao-ivo/KiTpivo) 

PHASE SEQUENCE 
L2 

L3 :li 
Gyeteon/w I Black I 

Brown Grey 

Impeller rotation 

SUBCAB 
NSSHOU 
Silicone 
HCR 

2 

PHASE SEQUENCE 
L2 

L1 L3 

1 L1 ID El Ti 
I I Green/ 

Yellow 
Black 

Red White 

Impeller rotation 

SUBCAB AWG 
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New connections for 3-phase power cables 3000 FIATGIC 

Content 
3085 4 - 7 

3102 5 - 7 

3126 8 - 11 

3127 5 - 7 

3140 8 -11 
3152 8 - 11 

3153 12 - 15 

3170 8 - 11 

3171 12 - 15 

3201 8 - 11 

3202 13 - 15 

3300 8 - 11 

3301 12 - 15 
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FLYGT New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 12-leads, 440/460 V, Y ser. 
3085 

3 

GC L1 L2 L3 T T2 

SUBCAB® 

G c 

GC 

L1 L2 L3 

T2 
T1 

T1 T2 

SUBCABe 

T1 

T2 

U6 U2 
W6 V6 U1 

Bild 121 

U5 V W2 W1 
V5 

(711711ED 

W5 

Mains 

SUBCAB© 
Lead 

SUBCAEr AWG 
Lead Terminal board 

L1 

L2 

L3 

(1 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

V1 

W1 

(4) 

Control 
SUBCAB® 
Cable lead 

SUBCAEr AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

V1, brown 

W1, yellow 

U2, green 

U5, red 

V2, blue 

V5, brown 

W2, black 

W5, yellow 

U6, green* 

V6, blue* 

W6, black* 

U1 

V1 

W1 

W2 

W2 

U2 

U2 

V2 

V2 

*Connected together separately in insulated closed end splice 

4 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 12-leads, 220/230 V, Y // 
3085 

GC U L L2 L3 

GC (D. 

T1 

T2 

SUBCAB® 

L1 

T1 12 

I 

T2 

SUBCAB® 

..... 
T1 i2 

L3 

Bid 122 

T1 

Mains 
SUBCAS° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

(4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

V1 

W1 

(4) 

Control 
SUBCAir 

Cable lead 
SUBCAEr AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 
T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

U5, red 

V1, brown 

V5, brown 

W1, yellow 

W5, yellow 

U2, green 

V2, blue 

W2, black 

U6, green* 

V6, blue* 

W6, black* 

U1 

U1 

V1 

V1 

W1 

W1 

U2 

V2 

W2 

*Connected together separately in insulated closed end splice 
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New connections for 3-phase power cables 3000 FLVGT 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 9-leads, 230 V, Y // 
3085,3102,3127 

GC (j) u L2 L3 T1 T2 
ir 

T1 

12 

GC CD 

T1 12 

SUBCAB® 

T1 T2 

L3 

MW61 

Mains 
SUBCAB° 
Lead. 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow /green 

yellow 

U1 

V1 

W1 

4) 

Control 
SUBCAB° 

Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

12 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

U5, red 

V1, brown 

V5, brown 

W1, yellow 

W5, yellow 

W2, black* 

U2, green* 

V2, blue* 

U1 

U1 

V1 

V1 

W1 

W1 

*Connected together at terminal 

5 

SUBCAB® 4G)USUBCAB® AWG, 
60 Hz only, 9-leads, 460 V, Y ser. 
3085,3102,3127 

GC L1 L2 L3 

GC 

MWW 

SUBCAB® 

L1 

T1 T2 

L3 

T2 
T1 

T1 T2 
..... 

SUBCAB® 

T1 

T2 

U2 U1 
U5 

V2 V5 W1 
W2 W5 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

V1 

W1 

4) 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

V1, brown 

W1, yellow 

U2, green 

U5, red 

V2, blue 

V5, brown 

W2, black 

W5, yellow 

U1 

V1 

W1 

U2 

U2 

V2 

V2 

W2 

W2 
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FLIEGT New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, Y 
3085,3102,3127 

&Id 85a 

GC (1) Ll L2 L3 T1 T2 

1 2 3 T1 

T2 

SUBCAB® 

GC CD 

T1 T2 

SUBCAB® 

T1 T2 

Tt 

T2 

W2 U1 V1 U2 V2 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

(4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

V1 

W1 

4) 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

6 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, D 
3085,3102,3127 

GC (1) Ll L2 L3 T1 T2 

1 2 3 Ti 2 

SUBCAB® 

T2 

SUBCAB® 

GC 

T1 T2 T1 T2 

U1 

Ti 

T2 

I- -1 
W2 U1 V1 U2 

118,1111 

Bild 85b 

W1 
V2 

Mains 

SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

(4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

V1 

W1 

(4) 

Control 

SUBCAB° 

Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 

Stator lead Terminal board 

Ul, red 

W2, black 

Vi, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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New connections for 3-phase power cables 3000 FIA/Gr'r 

SUBCAB® 7GX 
2 parallel cores connected together 
6-leads, D 
3085,3102,3127 

L1 L2 L3 T1 T2 

(1) (r) (r) I 
1 4 2 5 3 6 T1 

SUBCAB® 

1 42 53 

W2 

mkin 

T1 

T2 

Mains Lead Terminal board 

L1 

L1 

L2 

L2 

L3 

L3 

CD 

1 

4 

2 

5 

3 

6 

yellow/green 

U1 

U1 

V1 

V1 

W1 

W1 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: - ' 

Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

7 

SUBCAB® 7GX 
6-leads, Y/D 
3085,3102,3127 

L1 L2 L3 Li L2 L3 T1 T2 1 

11111 
4 5 6 T1 T2 

SUBCAB® 

T1 T2 

6 3 5 2 1 4 

W1 

Bild 94 

U1 V1 U2 W2 

Mains Lead Terminal board 

L1 

L2 

L3 

L1 

L2 

L3 

4) 

1 

2 

3 

4 

5 

6 

yellow/green 

U1 

V1 

W1 

W2 

U2 

V2 

4) 
Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: t 

Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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IF TAMIL" New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, D 
3126, 3140, 3152, 3170, 3201, 3300 

GC g Ll L2 L3 

Bild 43 

T1 

SUBCAB® 

GC 

T1 T2 

71 T2 

SUBCAB® 

T1 T2 

L1 

L3 

L2 

W2 

U1 

T1 

12 

W2 U1 V1 U2 WI V2 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

(4) 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 
T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

8 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, Y 
3126, 3140, 3152, 3170, 3201, 3300 

Gild 47 

GC (I) Ll U L3 

GC 

T1 

T2 

SUBCAB® 

Ti 72 

SUBCAB® 

T1 T2 T1 12 

L1 

L3 

L2 

Ti 

T2 

W2 U1 V1 U2 WI V2 

Mains 

SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

(4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

(4) 

Control 

SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 

Stator lead Terminal board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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New connections for 3-phase power cables 3000 WILYGT ° 

SUBCAB® 7GX, 
6-leads, Y/D 
3126, 3140, 3152, 3170, 3201, 3300 

3 

L1 L2 L3 Lt L3 T1 T2 

Bild 52 

T1 12 

SUBCAB® 

2 

T1 

5 

U2 
2 

2 

Mains Lead Lead 

L1 

L2 

L3 

L1 

L2 

L3 

(4) 

1 

2 

3 

4 

5 

6 

yellow/green 

U1 

W1 

V1 

W2 

V2 

U2 

(4) 

Control Cable lead Terminal board 

T1 

T2 

Ti 
T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

9 

SUBCAB® 4GX, 
6-leads, Y/D 
3126, 3140, 3152, 3170, 3201, 3300 

L1 U L3 

111 
1 2 3 

L1 U L3 

4 5 6 T1 

T2 

SUBCAB® U SUBCAB® 

4 5 6 T1 T2 T1 T2 

5 6 3 

T1 

T2 

W1 U1 V1 

U2 

V2 W2 

Mains Lead Terminal board 

L1 

L2 

L3 

L1 

L2 

L3 

Z 

brown 

black 

grey 

brown 

black 

grey 

yellow/green 

U1 

W1 

V1 

W2 

V2 

U2 

(4) 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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LiVOIL" New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 9-leads, 230 V, Y // 
3126, 3140, 3152, 3170, 3201, 3300 

3 

GC L1 L2 L3 T T2 

G 

SUBCAB® 

GC 

BIM 58 

L1 L3 L2 

T2 
T1 

T1 T2 

--- ------ 
SUBCAB® 

W2 U5 V1 U2 W1 
U1 V5 V2 5 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 

Lead Terminal board 

L1 

L2 

L3 

CI 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

Control 
SLIBCAElo 

Cable lead 
SUBCAB° AWG 

Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

U5, red 

V1, brown 

V5, brown 

W1, yellow 

W5, yellow 

W2, black* 

U2, green* 

V2, blue* 

U1 

U1 

V1 

V1 

W1 

W1 

*Connected together at terminal 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 9-leads, 460 V, Y ser. 
3126, 3140, 3152, 3170, 3201, 3300 

3- 
GC L1 L 2 L3 T1 T2 

G 

SUBCAB® 

GC 

BM 67 

T2 
T1 

T1 T2 
-- ' ----- 

- 

SUBCAB® 

L1 L3 L2 

U2 
U5 

U1 V2 V5 W1 
W2 W5 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 

Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 
white 

yellow/green 

yellow 

U1 

W1 

V1 

4) 

Control 
SUBCAB° 
Cable lead 

SUBCAIP AWG 

Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

V1, brown 

W1, yellow 

U2, green 

U5, red 

V2, blue 

V5, brown 

W2, black 

W5, yellow 

U1 

V1 

W.1 

W2 

W2 

U2 

U2 

V2 

V2 

10 
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New connections for 3-phase power cables 3000 MILVOrr 

SUBCAB® 7GX 
2 parallel cores connected together 
6-leads, D 
3126, 3140, 3152, 3170, 3201, 3300 

L1 L2 L3 T1 

4 2 5 3 6 T1 

SUBCAB® 

T2 

T1 T2 

T2 

---- ---- 
SUBCAB® 

T1 T2 

3 

IN1 

TI 

T2 

Mains Lead Terminal board 

L1 

L1 

L2 

L2 

L3 

L3 

(14) 

1 

4 

2 

5 

3 

6 

yellow/green 

U1 

U1 

W1 

W1 

V1 

V1 

(4) 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

11 
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FLVGT New connections for 3-phase power cables 3000 

SUBCAB® 7GX 
2 parallel cores connected together 
6-leads, Y 
3153, 3171 

1 2 3 4 5 6 7 

1 f f 1 

---------------- 

SUBCAB® 
7x1.5 

------ ----- - ------------------ 
' 

3 4 5 6 7 T1 T2 

1 2 

SUBCAB® 7GX 
2 parallel cores connected together 
6-leads, D 
3153, 3171 

1 2 3 4 5 6 7 

T1 T2 1 4 2 5 3 6 

SUBCAB® 
7x1.5 

6 2 

0 0 

T16 T15 

.%) 

Bild 3 

T2 T1 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

Mains Lead Terminal board 

L1 

L1 

L2 

L2 

L3 

L3 

(1- 

1 

4 

2 

5 

3 

6 

yellow/green 

U1 

U1 

W1 

W1 

V1 

V1 

41 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

111, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

12 

Bild 6 

0 0 

T16 T15 T2 T1 

c.;') 0 0 C'') 

e 
rn 

e 0-0 
rn 

0 
re-% 

e 

U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

Mains Lead Terminal board 

L1 

L1 

L2 

L2 

L3 

L3 

4) 

1 

4 

2 

5 

3 

6 

yellow/green 

U1 

U1 

W1 

W1 

V1 

V1 

4) 
Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection 
Stator lead Terminal board 

U1, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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New connections for 3-phase power cables 3000 FLVGT 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, Y 
3153,3171,3202,3301 

1 2 3 4 5 6 7 

SUBCAB® 
7x1.5 

..... ............ 
.. .. 

1 2 

T1 T2 

L1 L2 L3 (D GC 

SUBCAB® 
4Gx 
# AWG/4 
# AWG/7 

T16 T15 T2 T1 

0 0 0 0 

Bild 2 

T1 T2 L1 L2 L3 

I I III GC 

0 0 
im)..., 

0 0 0 

U1 W2 V1 U2 1,1/1 V2 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 

Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey - 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

4) 

Control 
SUBCAS© 
Cable lead 

SUBCAB° AWG 

Cable lead 

. 

Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection. 
Stator lead Terminal board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

13 

SUBCAB® 4GX/SUBCAB® AWG, 
6-leads, D 
3153,3171,3202,3301 

2 3 4 5 6 7 1 2 L1 L2 L3 (;) GC 
11,1 f 

T1 T2 

SUBCAB® 
7x1.5 

T16 

! ! ! ! ! 

5 6 7 

T15 T2 

T1 T2 

I 

T1 

0 0 0 0 

BM 5 

SUBCAB® 
4Gx 

# AWG/4 
# AWG/7 

1 I 

L1 L2 L3 

i I 

GC 

0 
r-1 

0 0 
r-t 

0 0 
,-% 

0 

U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 

Lead Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 

Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 
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'MGT New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 9-leads, 460 V, Y ser. 
3153,3171,3202 

1 2 3 4 5 6 1 2 L1 L2 L3 (1) GC 
4.10 

T1 T2 

--------------- 

SUBCAB® 
7x1.5 

------------------------- 

----- 
1 I 

3 4 5 6 7 

SUBCAB® 
4Gx 

# AWG/4 
#AWGa 

T16 T15 

C.) 0 

T2 T1 

0 0 0 0 

aid 

T1 T2 L1 L2 L3 

C.) GC 

0 0 0 0 0 0 0 0 

U1 U5 V1 V5 W1 W5 

0 0 0 0 0 0 0 0 

U1 U5 V1 V5 W1 W5 

Mains 
SUBCW 
Lead 

SUBCAIP AWG 

Lead Terininal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

C) 

Control 
SUBCAB® 

Cable lead 
SUBCAIP AWG 

Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

U5, red 

U2, green 

V1, brown 

V5, brown 

V2, blue 

W1, yellow 

W5, yellow 

W2, black 

U1 

U5 

U5 

V1 

V5 

V5 

W1 

W5 

W5 

14 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 9-leads, 230 V, Y // 
3153,3171,3202 

1 2 3 4 5 6 7 1 2 L1 L2 L3 (b) GC 
I, 

T1 T2 

SUBCAB® 
hd.5 

-------------------- -------- 

Bild10 

3 5 6 7 

SUBCAB® 
4Gx 

# AWG/4 
# AWG/7 

T1 T2 L1 L2 L3 

I I 

T16 T15 T2 T1 

GC 

0 
r, 

0 0 
/-1 

0 0 
r- 

0 0 
1--% 

0 

U1 U5 V1 V5 W1 W5 

0 0 0 0 0 0 0 0 

U1 U5 V1 V5 W1 W5 W2 V2 U2 

Mains 

SUBCAB® 

Lead , 

SUBCABe AWG 

Lead , 

, 

Terminal board 

L1 

L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

4) 

Control ' 

.SUBCAB©, 

Cable lead 
SUBCABe AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board ' 

Ul, red 

U5, red 

V1, brown 

V5, brown 

W1, yellow 

W5, yellow 

W2, black* 

V2, blue* 

U2, green* 

U1 

U5 

V1 

V5 

W1 

W5 

*Connected together at terminal 
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New connections for 3-phase power cables 3000 FLVGT 

SUBCAB® 7GX, 
6-leads, Y/D 
3153,3171,3202,3301 

1 

... 

Wc112 

------- ---- 
2 3 4 5 6 7 

2 3 4 5 6 

SUBCAB® 
7x1.5 

1 2 

T1 12 

T1 T2 

Li L2 L3 Lt L2 L3 CD 

SUBCAB® 
7Gx 

1 2 3 4 5 6 

0 0 k) 

T16 T15 T2 T1 

0 0 0 0 

000000 
U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

Mains Lead Lead 

L1 

L2 

L3 

L1 

L2 

L3 

1.4) 

1 

2 

3 

4 

5 

6 

yellow/green 

U1 

W1 

V1 

W2 

V2 

U2 

14) 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 

V1 

U2 

W1 

V2 

15 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 2 motor cables in parallel, 
9-leads, 230 V, Y // 
3202 

1 2 3 4 5 6 7 

If? 

------- 
SUBCAB® 

7x1.5 

-------------- 

1 1 1 1 1 

1 I I I I 

5 6 7 

116 T15 T2 

T1 T2 L1 L2 L3 

T1 

0 0 0 0 

Md13 

000000000 
r-N 

U1 

0 
U5 

0 

r-N 

V1 

0 
V5 

0 

r-N 

W1 

0 
W5 

0 0 

I. 

0 0 

U1 U5 V1 V5 W1 W5 V2 U2 

Mains 
SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

Li 
L2 

L3 

4) 
Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 
white 

yellow/green 

yellow 

U1 

W1 

V1 

C4;1 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

U5, red 

V1, brown 

V5, brown 

W1, yellow 

W5, yellow 

W2, black* 

V2, blue* 

U2, green* 

U1 

U5 

V1 

V5 

W1 

W5 

*Connected together at terminal 
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El MEOW New connections for 3-phase power cables 3000 

SUBCAB® 4GX/SUBCAB® AWG, 
60 Hz only, 2 motor cables in parallel, 
9-leads, 460 V, Y ser 
3202 

1 2 3 4 5 6 7 

SUBCAB® 
7x1.5 

........ .. ... 

3 4 5 6 7 

0 0 0 0 
T16 T15 T2 T1 

0 0 c') 0 

Bild 14 

7172 L1 L2 L3 

0 
/"...% 

U1 

0 

0 

W2 

0 

0 
rn 

V1 

0 

0 

U2 

0 

0 
i% 

W1 

0 

0 

V2 

0 

0 

0 

0 

0 

0 

0 

U1 U5 V1 W1 W5 V5 

V2 
U2 

W2 

Mains 
SUBCAB® 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

14) 
Groundcheck GC 

brown 

black 
grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

1Z 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 

blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U1, red 

V1, brown 

W1, yellow 

U2, green* 

U5, red* 

V2, blue** 

V5, brown** 

W2, black*** 

W5, yellow*** 

U1 

V1 

W1 

"U2 and U5 connected together at terminal 

**V2 and V5 connected together at terminal 

***W2 and W5 connected together at terminal 

16 

SUBCAB® 4GX/SUBCAB® AWG, 
2 motor cables in parallel, 
6-leads, Y 
3202,3301 

1 2 3 4 5 6 7 

....... --' 
SUBCAB® 

7x1.5 

) 
1 1 1 1 1 1 

1 1 ell 11 

1 2 3 4 5 6 7 

: 1 

0 0 T 0 

T16 T15 T2 

7172 L1 L2 L3 

T1 

0 0 0 0 

Bild 15 

T1 T2 L1 L2 L3 

0 0 0 0 0 00 0 

U1 

0 
W2 

0 
V1 

0 
U2 

0 
W1 

0 
V2 

0 0 0 

Mains 

SUBCAB° 
Lead 

SUBCAB° AWG 
Lead Terminal board 

L1 

L2 

L3 

4%1 

Groundcheck GC 

brown 

black 

grey 

yellow/green 

red 

black 

white 

yellow/green 

yellow 

U1 

W1 

V1 

Control 
SUBCAB° 
Cable lead 

SUBCAB° AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

Ul, red 

V1, brown 

W1, yellow 

U2, green* 

V2, blue* 

W2, black* 

U1 

V1 

W1 

*Connected together at terminal 
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New connections for 3-phase power cables 3000 ri LIMIT 

SUBCAB® 4GX/SUBCAB® AWG, 
2 motor cables in parallel, 6-leads, D 
3202,3301 

1 2 3 4 5 6 7 

J. ....... 1/4 
SUBCAB® 

7x1.5 

.............. 

5 6 7 71 72 L1 L2 L3 T1 T2 L1 L2 L3 

0 0 0 0 
T16 T15 T2 T1 

cl.) ,.'' 

Bild 16 

0 0 0 0 0 00 0 
rn rn rn rn 

U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 0 0 

Mains 
SUBCAB® 
Lead 

SUBCAIP AWG 
Lead Terminal board 

L1 

L1 

L2 

L2 

L3 

L3 

(4) 
Groundcheck GC 

brown 

brown 

black 

black 

grey 

grey 

yellow/green 

red 

red 

black 

black 

white 

white 

yellow/green 

yellow 

U1 

U1 

W1 

W1 

V1 

V1 

CI 

Control 
SUBCAB® 
Cable lead 

SUBCAB6 AWG 
Cable lead Terminal board 

T1 

T2 

T1 

T2 

orange 
blue 

T1 

T2 

Stator leads connection. 
Stator lead Terminal board 

Ul, red 

V1, brown 

W1, yellow 

U2, green 

V2, blue 

W2, black 

U1 

V1 

W1 

17 

SUBCAB® 4GX, 
2 motor cables, Y/Dy 6-leads 
3202,3301 

1 2 3 4 5 6 7 

,1- 

SUBCAB® 
7x1.5 

............ 
(4:4_ i 1 1 :4) 

T16 

3 

T15 

4 5 6 7 

T2 

r, 

T1 

:) 0 ') 

Bild 17 

1 2 

Ti T2 

11 

L3 a) 

SUBCAB® 
4Gx 

T1 T2 L1 L2 L3 

1 2 

T1 T2 

Li 

L1 L2 L3 a) 

SUBCAB® 
4Gx 

T1 T2 Ll L2 L3 

0 0 0 0 0 0 

U1 W2 V1 U2 W1 V2 

0 0 0 0 0 0 

U1 
W2 W1 

V1 V2 

CAW 

Mains Lead Terminal board 

L1 

L2 

L3 

L1 

L2 

L3 

4) 

brown 

black 

grey 

brown 

black 

grey 

yellow/green 

U1 

W1 

V1 

W2 

V2 

U2 

Ic0 

Control Cable lead Terminal board 

T1 

T2 

T1 

T2 

T1 

T2 

Stator leads connection: 
Stator lead Terminal board 

U 1 , red 

W2, black 

V1, brown 

U2, green 

W1, yellow 

V2, blue 

U1 

W2 
V1 

U2 

W1 

V2 
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J & P Richardson Industries Ply Ltd 

3.0 VALVES 

SUPPLIER: 

MODEL: 

VALVECO INDUSTRIES 
433 LOGAN, RD 
STONES CORNER QLD 4122 

Ph: (07) 3394 8272 
Fax: (07) 3847 9755 

TYCO WATER PTY LTD 
88 FREDERICK, STREET 
NORTHGATE QLD 4013 

Ph: (07) 3266 2255 
Fax: (07) 3260 5221 

1 x 100MM VALVECO / VAL-MATIC CAM 
CENTRIC ECCENTRIC VALVE 
c/w ROTORK IQ TYPE ELECTRIC ACTUALTOR 

2 x 100MM D.F CHECK VALVE c/w COUNTERWEIGHT 

5 x 100MM D.F RESILIENT SEATED SLUICE VALVES 
ANTI CLOCKWISE CLOSING 

File: / /Jpr _Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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Cam-Centric® 
Plug Valve 

Operation, Maintenance and 
Installation Manual 
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Manual No. 
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VAL-MATIC VALVE AND MANUFACTURING CORP. 

905 RIVERSIDE DRIVE ELMHURST, IL 60126 
PHONE (630)941-7600 FAX (630)941-8042 
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VALVE CONSTRUCTION 
The standard Cam-Centric° Plug Valve is constructed 
of rugged cast iron with a welded nickel seat and 
permanently lubricated stainless steel bearings. See 
the specific Materials List submitted for the order if 
other than standard cast iron construction. The details 
of construction are illustrated in Figure 3. 

The body (1) is available with flanged or mechanical 
joint ends for connection to the pipeline. The valve is 
designed to be serviced in-line by removing the cast 
cover (2). The 1/4 turn plug (3) is guided by sleeve 
bearings (6) located in the cover and lower boss in the 
body. Grit-Guar& seals (21) are located at the bottom 
of the bearings (6) to prevent abrasive material from 
wearing the bearing. Leak-tight closure is made when 
the rubber coated plug (3) is rotated into the nickel 
seat on the "SEAT END" of the body. 

ITEM DESCRIPTION MATERIA 

1 Body Cast Iron with Overlay 
Welded Nickel Seat 

2 Cover Cast Iron 
3 Plug* Cast Iron with 

Resilient Facing 
6 Bearings* 316 Stainless Steel 

7 V-Type Packing* Buna-N 
8 Cover Seal* Buna-N 
15 Cover Bolt Alloy Steel, Gr 5 

18 Packing Follower Cast Iron 
19 Follower Bolt Alloy Steel, Gr 5 

21 Grit-Guare* Buna-N 
22 Thrust Bearing* Teflon 
23 Thrust Bearing* 316 Stainless Steel 
24 Key* Carbon Steel 
29 Shims* 304 Stainless Steel 

*RECOMMENDED SPARE PART 

TABLE 1. STANDARD PLUG VALVE PARTS LIST 

FIGURE 3. STANDARD PLUG VALVE CONSTRUCTION 

2 
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INSTALLATION (Cont'd) 
FLANGED ENDS: Flanged valves should be mated 

',with flat-faced pipe flanges equipped with resilient 
gaskets. When ring gaskets are used, the bolt material 
shall be ASTM A307 Grade B or SAE Grade 2 Carbon 
Steel. Higher strength bolts may only be used with full- 
face gaskets. 

The valve and adjacent piping must be supported and 
aligned to prevent cantilevered stress on the valve. 
Lower valve into line using slings or chains around the 
valve body. Lubricate the flange bolts or studs and 
insert them around the flange. Lightly turn bolts until 
gaps are eliminated. 

The torquing of the bolts should then be done in 
graduated steps using the cross-over tightening 
method. Recommended lubricated torques for use 
with resilient gaskets (75 durometer) are given in Table 
2. If leakage occurs, allow gaskets to absorb fluid and 
check torque and leakage after 24 hours. Do not 
exceed bolt rating or crush gasket more than 50 per- 
cent of its thickness. 

VALVE BOLT RECOM. MAX. 
SIZE DIA TORQUE~ TORQUE 
(in) (in) (ft-lbs) (ft-lbs) 

3 5/8 25 90 
4 5/8 30 90 
6 3/4 30 150 
8 3/4 40 150 
10 7/8 45 205 
12 7/8 65 205 
14 1 80 300 
16 1 90 300 
18 1 1/8 100 425 
20 11/8 120 425 
24 1 1/4 150 600 
30 1 1/4 175 600 
36 1 1/2 175 600 

TABLE 2. FLANGE BOLT TORQUES 

CAUTION: The use of raised-face flanges or 
excessive bolt torque may damage 
valve flanges. 

4 

MECHANICAL JOINT ENDS: Clean ends of mating 
pipe and valve sockets with soapy water (Figure 7). 

Place lubricated gasket and retainer gland over pipe 
end prior to installing valve. Install valve socket over 
pipe. Press gland and gasket toward valve until gasket 
is evenly set into valve socket. 

GLAND 
NUT T-BOLT 

.. A r 
1111110111Mil dimpritr-- 

X N 

VALVE 

PIPE GASKET SOCKET 

FIGURE 7. MECHANICAL JOINT INSTALLATION 

Insert T-bolts in valve flange and hand tighten nuts. 
Torque nuts in four graduated steps using the cross- 
over tightening method without exceeding the torque 
listed in Table 3. Maintain an equal gap between the 
gland and the face of the valve at all points around 
the socket. 

If a tight connection is not achieved, then the joint 
should be disassembled, thoroughly cleaned, and 
reassembled. Over-tightening, may cause damage 
to the valve or gland. 

VALVE T-BOLT RECOM. MAX. 
SIZE DIA TORQUE TORQUE 
(in) (in) (ft-lbs) (ft-lbs) 

3 5/8 45 60 
4 3/4 75 90 
6 3/4 75 90 
8 3/4 75 90 
10 3/4 75 90 
12 3/4 75 90 
14 3/4 75 90 
16 3/4 75 90 
18 3/4 75 90 
20 3/4 75 90 
24 3/4 75 90 
30 1 100 120 
36 1 100 120 

TABLE 3. MECHANICAL JOINT NUT TORQUES 
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INSTALLATION (Cont'd) 
Aft GEAR ACTUATOR ADJUSTMENT: The standard 
11. gear actuator is provided with factory-set open and 

closed position stops. If the valve does not shut off 
tight, the stop bolt can be adjusted allowing the plug to 
rotate further into the seat. Loosen the lock nut and 
turn the closed stop bolt CCW 1 turn at a time (Figure 
11). If the valve continues to leak after all of the 
adjustment is taken, verify the orientation of the valve 
during, installation. If a tight shut-off can not be 
achieved, a larger gear actuator may be required for 
the system operating pressure; consult the factory. 

CAUTION: Adjust closed stop bolt for tight 
shut-off only. Over adjustment 
may cause high operating torques 
and damage to the plug. 

CLOSED 
ADJUSTMENT STOP 

PLUG POSITION 
INDICATOR 

OPEN 
ADJUSTMENT STOP 

FIGURE 11. GEAR ACTUATOR ADJUSTMENT 

MAINTENANCE 
The Cam Centric° Plug Valve requires no scheduled 
lubrication or maintenance other than regular 
exercising and occasional inspection of the plug. The 
exercising is achieved by fully opening and closing the 
valve to verify smooth operation. If operation is 

difficult, it may be necessary to flush sediment from the 
valve by opening and closing the valve several times 
under flowing conditions. 

CAUTION: Opening and Closing of the valve 
should be done slowly to prevent 
water hammer. 

The recommended interval for exercising is every six 

6 

months or annually if the valve is regularly operated. 
Over the life of the valve, inspection and some regular 
adjustments may be needed as given below. 

CLOSED POSITION ADJUSTMENT: The standard 
valve is factory-set to seal at the "Actuator Pressure 
Ratings" shown on the nameplate for the direct and 
reverse pressure directions (see Figure 2). Higher 
pressure applications may require adjustment of the 
closed position stop or a larger actuator; consult the 
factory. 

If the valve is found to leak in the closed position due 
to wear, the valve can be adjusted by loosening the 
closed position stop and rotating the plug further into 
the seat. Because of the eccentric action of the valve, 
further rotation will provide additional interference 
between the rubber plug surface and the body seat. 
Valves that have been in service for several years may 
require inspection of the plug for damage or wear. 
See the Disassembly Instructions on page 8. 

PACKING ADJUSTMENT: Vee-Type packing is pres- 
sure sensitive and therefore self adjusting in nature. 
Over tightening will destroy both the pressure sensi- 
tive nature of the packing as well as it sealing capa- 
bilities. The packing configuration used in Cam- 
Centric Plug Valves follows the guidelines and recom- 
mendations of Vee-Type packing manufacturers. 

Additional adjustment can achieved by removing one 
or more shims found under the packing follower (18). 
If a leak develops, remove one shim (29) from the 
underside of the follower (18). An equal number of 
shims must be removed from both the left and right 
hand sides. Re-tighten the follower bolts (19) and 
check for leakage. If the leakage continues remove 
additional shims or replace the packing. 

FIGURE 12. 10"-36" PACKING ASSEMBLY 
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ITEM DESCRIPTION MATERIAL 

1 Housing Cast Iron 
2 Segment Gear Ductile Iron 
3 Worm Alloy Steel 
4 Cover Cast Iron 
5 Indicator Cast Iron 
6 0-Ring Buna-N 
7 Thrust Bearing Carbon Steel 
8 Bearing Bronze 
9 Shaft Carbon Steel 
10 Gasket Non-Asbestos 
11 Handwheel Cast Iron 
12 Operating Nut Cast Iron 
13 Chainwheel Steel 
14 Cover Bolt Carbon Steel 
15 Indicator Bolt Steel 
18 Worm Pin Steel 
19 Handwheel Pin Steel 
20 Stop Screw Steel 
21 Jam Nut Steel 
23 Oil Seal Steel & Rubber 

Grease EP-2 

TABLE 5. GEAR ACTUATOR PARTS LIST 

TROUBLESHOOTING 
Several problems and solutions are presented below 

to assist you in troubleshooting the valve assembly in 

an efficient manner. 

Leakage at Valve Shaft: Adjust or replace packing 
(see page 6). 

Leakage at Flanges: Tighten bolts (see page 4), 
replace gasket. 

Valve Leaks when Closed: Flush debris from seat by 
cycling valve. Adjust closed stops. Inspect plug for 
damage and replace. Check friction setting on direct 
nut valves so that valve is held in closed position (see 
page 5). 

Hard to Open: Check friction adjustment on direct 
nut. Flush line of debris. Check interior of valve for grit 
buildup or debris. On buried valves, check alignment 
of operating stem and nut. 

Leaking Oil: Tighten actuator cover bolts. If leak 
persists, remove actuator cover, inspect grease, and 
replace actuator gasket. 

Noisy Operation: Flow noise is normal. Loud flow 
noise similar to hammering may be cavitation from 

8 

dropping high pressures across valve; review 
application of valve. For gear actuator noise, inspect 
grease; add new grease if there are uncoated moving 
parts or grease has broken down into oil. 

DISASSEMBLY 
Disassembly may be required to inspect the plug for 
wear or remove debris and deposits from the valve. 
Work on the valve should be performed by a skilled 
mechanic with proper tools and a power hoist for large 
valves. The valve can be disassembled without 
removing the valve from horizontal pipelines. The 
valve should be removed from vertical lines to prevent 
plug rotation and facilitate lifting the plug. Refer to 
Figure 14 for valve construction and parts. 

WARNING: Open valve and drain line before 
removing cover bolts or pressure 
may be released causing injury. 
Place plug in lowest position 
before removing actuator or plug 
may rotate suddenly and jam or 
damage plug surface. 

1. Open valve and drain the pipeline. Close valve 
until plug just touches the seat. Remove the small 
cover on the actuator to expose the shaft key. 
Remove the actuator mounting bolts and lift 
actuator from valve taking care not to lose key(24). 

2. Remove packing bolts (19) and follower (18). 

3. Remove cover bolts (15). Matchmark cover (2) 

and body. Screw eye-bolts into actuator mounting 
holes and use hoist to lift cover (2) from valve. 
Because of friction in the packing (7), the plug may 
be lifted from the valve at the same time. Use 
caution to prevent plug from dropping while lifting 
cover. To remove plug (3) from valve, use sling 
around top portion of plug. 

4. Inspection of the bearings (6) is done by 
measuring diameter of shaft and inside diameter 
of bearing. Check for a normal running clearance 
of .005". The upper bearing can be pressed out 
with bar smaller than the bearing outside diameter. 
The lower bearing is removed with a gear puller 
from inside the valve body. Bearings are 
permanently impregnated with oil. 

5. Clean and inspect parts. Replace worn parts as 
necessary and lubricate parts with FDA grease. 
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REASSEMBLY (Cont'd) 
6. Insert key (24) into shaft and place actuator over 

valve. Reinstall actuator mounting bolts and 
torque per Table 6. Install cover on actuator. 

7. Apply power to actuator and cycle valve. Apply 
pressure to valve and check for cover and shaft 
leakage. Tighten bolts as necessary. Adjust 
packing if necessary as described on page 6. 

8. If valve does not shut off tight, adjust the closed 
position stops as described on page 6 under 
"Closed Position Adjustment". 

Copyright © 1997 
Val-Matic Valve & Manufacturing Corporation 

PARTS AND SERVICE 
Parts and service are available from your local 
representative or the factory. Make note of the valve 
Size, Series No, and Serial No. located on the valve 
nameplate and contact: 

Val-Matic Valve and Mfg. Corp. 
905 Riverside Drive 
Elmhurst, IL 60126 
PH: 630/941-7600 
FAX: 630/941-8042 

A sales representative will quote prices for parts or 
arrange for service as needed. 

LIMITED WARRANTY 

All products are warranted to be free of defects in material and workmanship for a period of one year from the date of 
shipment, subject to the limitations below. 

If the purchaser believes a product is defective, the purchaser shall: (a) Notify the manufacturer, state the alleged defect and request 
permission to return the product; (b) if permission is given, return the product with transportation prepaid. If the product is accept- 
ed for return and found to be defective, the manufacturer will, at his discretion, either repair or replace the product, f.o.b. factory, 
within 60 days of receipt, or refund the purchase price. Other than to repair, replace or refund as described above, purchaser agrees 
that manufacturer shall not be liable for any loss, costs, expenses or damages of any kind arising out of the product, its use, instal- 
lation or replacement, labeling, instructions, information or technical data of any kind, description of product use, sample or model, 
warnings or lack of any of the foregoing. NO OTHER WARRANTIES, WRITTEN OR ORAL, EXPRESS OR IMPLIED, INCLUDING 
THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE MADE OR AUTHORIZED. NO 
AFFIRMATION OF FACT, PROMISE, DESCRIPTION OF PRODUCT OF USE OR SAMPLE OR MODEL SHALL CREATE ANY 
WARRANTY FROM MANUFACTURER, UNLESS SIGNED BY THE PRESIDENT OF THE MANUFACTURER. 
These products are not manufactured, sold or intended for personal, family or household purposes. 

VAL-MATIC VALVE AND MANUFACTURING CORP. 

905 RIVERSIDE DRIVE ELMHURST, IL 60126 
PHONE (630)941-7600 FAX (630)941-8042 
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09/05/2007 15:17 32605221 

tqC0 
Flow Control 

Tyco Water 

Features 

Ductile Iron body and cover for 
high strength and impact 
resistance 

Ductile Iron components are 
fusion coated with Rlisan Nylon 
11 for long life corrosion 
protection 

Full bore design for minimum 
head loss 

No debris pockets 

Disc held in open position by 
positive pressure to avoid 
fluctuations 
Free acting and counterweight 
versions available. 
Interchangeable in the field 

Limit switch fit out available. 

Free acting version features 
EPDM encapsulated gunmetal 
disc with pressure activated lip 
seal and fully flexible rubber 
hinge 
Counterweight version features 
EPDM encapsulated gunmetal 
disc with pressure activated lip 
seal and solid stainless steel shaft 

Counterweight utilises separate 
shaft located in the cover to 
enable rapid closing and lessen 
fluctuations 
Adjustable counterweight can be 
mounted on either side of the 
valve 

Integral body seat for 
maintenance free operation 

integral cast feet for safe and 
easy storage 
Counterweight shaft seals are 0- 
Ring type to ensure leak free 
operation 

Isolated fasteners for corrosion 
protection - 

Slotted holes on top of inlet 
flange to facilitate bolt insertion 
when connecting to adjacent 
valves 

A.914, 751)57 415 74$ 

TYCO WATER 

SUPERCHECK Swing Check Valves 
Resilient Seat DN100 - DN150 

PAGE 02/10 

SUPERCHECK Resilient Seated swing check valves 
unique design enables faster closing with reduced 
water hammer. 

General Application 

Swing check valves are suitable for 
water and wastewater applications. 
Used to prevent backfiow within a 
pipeline. 

Technical Data 

Size Range: DN100 - DN150 
Allowable Operating Pressure: 
1600 kPa 
Minimum Flow: 
1.4 m/s 
End Connections: 
Flanged to AS 4087 Figure B5 
Standards: 
AS 4794 - Non-Return Valves For 
Waterworks Purposes 
Certifications: 
Certified to AS 4020 - Suitable for 
contact with drinking water. 

(.0 Copyright by Tyco International Ltd, TWSCV/03/D4 

Tyco Rater resortrOo tit) right to Ono go oroducAdosigns and POtioilIC:jtions Without riolico. 
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Parts List 

No 

1 

B tt B 1 

TYCO WATER 

Description Material Standard 

PAGE 03/10 

1 HOCIY 
Ductile Iron AS 

rr... 
3 Disc Flexible Gun Metal (EPOM coated) AS 

5 Countersunk Screws High Tensile Alloy Steel 

T,171: AT.P7,;.:77:""" 7n=mT473f7:5"iiitaFilligi 

ON Length Wldttt 

1831.4x0115 

RFIRiiiTig51TP.: 
15405 C83800 

.31 

TIMMORFWIZITUNWRINnOPIIM-A 

11 NI; 1,Egiqr.190,-firgirglog....4 

Haight 

100 330 215 254 

INMr121;rirTftiRrirf1111111::r.f....F.;W-111"Aberf:.:641-iE'Miirr....P1111111110gl. 41.4110?0,...4177C. 

©Copyright by:Tyco International Ltd. Mt.6v/Cla7t4 
Tyco IA/Ater re5drtiet thdr right to 6.harige product ditsiorte. and .spmftCstions wtthaut 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 78 of 272



09/05/2007. 15:17 32605221 TYCO WATER PAGE 04/10 

SUPERCHECK Swing Check Valves 
Resilient Seat DN100- DN150 

Counterweight Swing Check Valve 

10 

4 

14 

farts List 

No Description Material Standard 

11112 

i, EkXIY 
Ductile Iron AS 1831400/16 

en.r.t,,,..t.r,....0.1,.0..7.witir,..:41F17Nrn ,vg.a17.-.7.7r677cip: 
- ;rt2,1' v.."-"!grUOVB4,1-.7!)::.;:.',- " ::: Alm ...4'.....r..,. 0: .t.i. , 

ig- . 119,7sii:77,3EF:791piEREigg51351E" 41314$'",,,,c4r4,74,T1"07,47lirir rs. 
,........... ,........,t, ,,,-:,...,. ....10k .0,..... .!,,,,, - - - ----- 

3 Disc hinged Gun Motel (EPDM coated) AS 1585 C83800 

- . , , T i g r o 7 p i p r e l i g i l a . P 5 
Countersunk Screws High Tensile Alloy Steel 

7 Arwil GunmetI 
" " '11 

AS 1585 C83800 

.3!"17)7`" 7::::V1)15 ,.."117till:giltIllgigrgifiggiNINA-4!!#11,:ri!':7"1:!?,11(11,117.5.:;4111tgli""7"g"finifil!: 
7717719.:19rr,..7,1.77T"t; 111,0" 

9 Weight Ductile iron AS 1831.400/15 
jrrrc 7:::ritit-F4 

11 Bush Hollow (hidden) Gunmetal AS 1565 C83600 
".tritro;;Ii.,11175,:qiiitl:11174 

-,,,,rxii"I'Ar.z41!Ftrti;704"glegair,!!2.511:Netli;i1L'Itns;17,10NiaiggialitirliiiiiiipORlinigfARAWIRIAERtdiihE3iddi 
13 Bush. Blank (not shown) Gunmetal AS 1585 083600 

Dirnensions (rnm) 
ON Length Width Height 

100 330 269 254 

IV 2 

- - . 
IA 
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suPERQHEcK 
Reiilient Seat 

Typical Specifying Sequence 

TYCO WATER 

Specifying a DN150 free acting, resilient seated check valve with AS 4067 Figure 85 flanges 

Action 
FA - Frees Acting 
CAT.Cmmtelrweight 

ISRI') 

FA 
TR.39,72k 

PAGE 05/10 

Swing check valves shall be resilient seated conforming to AS 4794. 

The allowable operating pressure shall be 1600kPa 

Disc shall be fully open at a velocity of 1.4m/s, 

The valve body and cover shall be cast In Ductile Iron and coated with a 

thermally applied polymeric coating to AS/NZS 4158 

The disc shall be encapsulated in EPDM rubber to AS 1848. 

Fasteners shall be completely isolated from the external environment. 

Where a lever and weight is required : 

The counterweight shaft seal shall be affected by a minimum of two 0-rings. 

The disc hinge pin and counterweight shaft shall be separate to facilitate rapid 

closing of the disc. 

The lever shall be grade 316 stainless steel to ASTM A240, 

The weight shall be ductile iron coated with a thermally applied polymeric 

coating conforming to AS/NZS 4158 

Coloyright by.Tyco International Ltd. TWSev/03,,c4 

Tyco Water reserve; the right:to change product dosigh8 and spotlfientitot Ovithout notte. 
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TYCO WATER PAGE 06/10 

OPERATION AND MAINTENANCE 
MANUAL 

Class 16, Flange / Flange, Resilient Seated Swing Check Valves 
DN100- DN150 

CONTENTS 

1.00.00 DESCRIPTION 2 

1.01.00 OPERATING INSTRUCTIONS 2 

1.02.00 MAINTENANCE INSTRUCTIONS 3 

2.00.00 SPARE PARTS LIST 3 

3.00.00 TROUBLESHOOTING 3 

4.00.00 DETAIL DRAWINGS 4 

5.00.00 ADDRESS FOR QUERIES.. 5 
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1.00.00 DESCRIPTION 

TYCO WATER. PAGE 07/10 

1.00.01 This manual covers Tyco Waters' range of Class 16, Flange / 
Flange, resilient seated swing check valves both free acting and 
counterweight versions. Sizes covered are DN100 - DN150. 
All flanges are drilled in accordance with AS4087 Figure B5. 

1.01.00 OPERA77NG INSTRUCTIONS 

1.01.01 The operation of the swing check valve is automatic. The valve 
opens in response to flow velocity and closes in response to 
cessation or reversal of flow in the forward direction. 

1.01.02 Valves are supplied either free acting or counterweight (lever 
and weight). 

1.01.03 A lever and weight is often applied to a swing check valve to 

assist the closing action and to make the valve more responsive 
to flow reversal, thus reducing disc slam and resulting water 
hammer effects, 

1.01.04 

1.01.05 

1.01.06 

When a lever and weight is applied it should be positioned on 

the shaft to maximise its effect on closure. That is, with the 
valve closed and positioned horizontally, the lever should be at 
an angle of 22.5° below the horizontal. The range of movement 
of the lever should be approximately 45°. 

The weight should be positioned along the lever at a point where 
the valve is fully open during normal flow conditions. This 
ensures minimal fluctuations in the pipeline during operation. 

When a valve is fitted with a shaft it is necessary to have seals 
fitted. Due to the increased friction of the seals, it should also 
be fitted with a lever and weight. 

Operation & Maintenance Manual Page 2 of 5 
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1.02,00 MAINTENANCE INSTRUCTIONS 

1.02.01 No external maintenance either preventative or otherwise can 
be applied externally to the valve under operating conditions 
other than adjustments to lever and weight assemblies. 

1.02.02 Major maintenance involving complete de-watering of the valve 
may be necessary occasionally throughout the product's life, 
depending on severity of service conditions. The possible 
reasons for such a service are: 

Worn hinge components needing replacement.(Counterweight version) 

Degradation of seal requiring replacement of the disc. 

Severely retarded valve action requiring cleaning and freeing of all 
hinge and bearing areas. 

1.02.03 To obtain access to internal components, the valve must first be 
completely de-watered. Remove the four (4) Cap Screws (Item 
5) from the cover (Item 2). The disc assembly can then be 
removed for servicing. (Refer diagram for part listing) 

2.00.00 SPARE PARTS LIST 

2.00.00 It is not usual to carry spare parts for this product, as they are 
rarely required. 

2.00.01 Refurbishment is usually carried out in conjunction with major 
planned outages. The reason for the work has usually been 
identified well prior to the shutdown allowing for specific 
components to be obtained from the manufacturer if necessary. 

3.00,00 TROUBLESHOOTING 

3.00.01 There are a number of malfunctions that can occur within the 
check valve. 

- Seat leakage. Rectify by inspecting and/or replacing disc. 

- Increasing water hammer or valve not closing. Rectify by replacing or 
cleaning hinge components. 

Operation & Maintenance Manual Page 3 of 5 
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4.00.00 DETAIL. DRAWINGS 

TYCO WATER PAGE 09/10 

No. Description 

1 

3 

Material 

Ductile Iron 
.`,0,1f,,d(1111 v11,11111;:i 

"4:' 

Disc flexible 

:on: 

Countersunk Screws 

CounterweTght Parts LW 

No. Description Material 

Bony 

3 Disc hinged 

Ductile iron 

utat 
Gun Metal (EPDM coated) 

plw,":"-n 

5 Countersunk Screws High Tensile Alloy Steel 

7 Anvil Gun Metal 
tioe; '...71.'114:;141. '. r 

UMW. "*.'"" StalnlamSteat;; 

9 weight Ductile frost 
7 iCroi:'. 7," Ir'Srli..8 

11; - " :!: . 

11 Coating Rilaan Nylon 11 

Gun Metal (EPDM Coated) 

High Tensile Alloy Steel 
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5.00.00 ADDRESS FOR QUERIES 

TYCO WATER PAGE 10/10 

1.00.01 Should there be any queries or additional information required, 

please contact your nearest Tyco Water Customer Centre: 

Customer Centre Townsville 
19-29 Corporate Crescent 
GARBUTT, QLD. 44814. 
Ph : (07) 4725 5940 

Customer Centre Brisbane 
88 Frederick Street 
NORTHGATE, QLD. 4013 
Ph. (07) 3266 2255 

Customer Centre Gold Coast 
63 Currumbin Creek Road 
CURRUMBIN, QLD. 4223. 
Ph : (07) 5589 4400 

Customer Centre Sydney 
Cnr Ash & Jedda Roads . 

HOXTON PARK, NSW. 2171. 
Ph. (02) 9933 5500 

Customer Centre Melbourne 
60A Maffra Street 
COOLAROO, VIC. 3048 
Ph. (03) 9309 9133 

Customer Centre Adelaide 
20 Taminga Street 
REGENCY PARK, SA. 5010. 
Ph. (08) 8340 3411 

Customer Centre Perth 
45 Guthrie Street 
OSBOURNE PARK, WA. 6017 
Ph. (08) 9346 8500 

Operation & Maintenance Manual Page 5 of 5 
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VAL-MATIC'S CAM-CENTRIC® PLUG VALVE 
OPERATION, MAINTENANCE AND INSTALLATION 

INTRODUCTION 
The Cam-Centric° Plug Valve has been designed to 

give years of trouble-free operation. This manual will 

provide you with the information to properly install and 

maintain the valve to ensure a long service life. The 
valve is an eccentric, resilient seated, quarter-turn 
plug valve capable of handling many types of fluids 
including fluids with suspended solids. The Size, Cold 
Working Pressure (CWP), Actuator Rating, and Model 

No. are stamped on the nameplate for reference. 

CAUTION: Do not use valve for line testing at 
pressures higher than nameplate 
rating or leakage and damage to 
valve may occur. 

The "Cold Working Pressure" is the non-shock 
pressure rating of the valve at 150°F. The valve is not 

intended as a block valve for line testing above the 
valve rating. The "Actuator Rating" is the pressure that 
was used to size the actuator for operating conditions 
and may be less than the valve "Cold Working 
Pressure". Because the valve is eccentric, the valve 
may have a different actuator rating for reverse and 

direct pressure. If the valve is operated at pressures 
higher than the actuator ratings, the valve may be 

difficult to operate or leak. 

RECEIVING AND STORAGE 
Inspect valves upon receipt for damage in shipment. 

Unload all valves carefully to the ground without 
dropping. Do not lift valves with slings or chains 

around the actuator or through the seat area. 

Valves should remain crated, clean and dry until 

installed to prevent weather related damage. For long 

term storage greater than six months, valve must 

remain open and the rubber surfaces of the plug 

coated with a thin film of FDA approved grease such as 

Dow Corning # 7. Do not expose plug to sunlight or 

ozone for any extended period. 

DESCRIPTION OF OPERATION 
As shown in Figure 2, the valve consists of a body and 

a 1/4 turn plug that is offset from the seat centerline. 

1 

FIGURE 1. PLUG VALVE WITH GEAR ACTUATOR 

The eccentric offset causes the plug to lift and rotate 

off the seat simultaneously to reduce seat friction and 

wear during operation. Direct Pressure pushes the 

plug into the seat and Reverse Pressure pushes the 
plug away from the seat. The valve can be operated 

with a direct nut, lever, or gear actuator. The gear 

actuator as shown in Figure 1 requires multi-turn input 

on a 2" square nut, handwheel, or chainwheel. The 
valve can also be automated with power actuators 

such as an electric motor or hydraulic cylinder. 

ECCENTRIC OFFSET --la-- 
CENTER LINE OF VALVE 

BODY 

PLUG 

CENTER LINE OF SEAT 

CLOCKWISE 
TO CLOSE 

w cr 
cn 
CC vii 
w 
> cto n 
w w 

SEAT END 

FIGURE 2. PLUG VALVE TERMS 

CC CC 
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VALVE CONSTRUCTION 
The standard Cam -Centric Plug Valve is constructed 
of rugged cast iron with a welded nickel seat and 
permanently lubricated stainless steel bearings. See 
the specific Materials List submitted for the order if 

other than standard cast iron construction. The details 
of construction are illustrated in Figure 3. 

The body (1) is available with flanged or mechanical 
joint ends for connection to the pipeline. The valve is 

designed to be serviced in-line by removing the cast 
cover (2). The 1/4 turn plug (3) is guided by sleeve 
bearings (6) located in the cover and lower boss in the 
body. Grit -Guards seals (21) are located at the bottom 
of the bearings (6) to prevent abrasive material from 
wearing the bearing. Leak-tight closure is made when 
the rubber coated plug (3) is rotated into the nickel 
seat on the "SEAT END" of the body. 

ITEM DESCRIPTION. MATERIA 

1 Body Cast Iron with Overlay 
Welded Nickel Seat 

2 Cover Cast Iron 
3 Plug* Cast Iron with 

Resilient Facing 
6 Bearings* 316 Stainless Steel 

7 V-Type Packing* Buna-N 
8 Cover Seal* Buna-N 
15 Cover Bolt Alloy Steel, Gr 5 

18 Packing Follower Cast Iron 

19 Follower Bolt Alloy Steel, Gr 5 

21 Grit-Guard" Buna-N 
22 Thrust Bearing* Teflon 
23 Thrust Bearing* 316 Stainless Steel 
24 Key* Carbon Steel 
29 Shims* 304 Stainless Steel 

*RECOMMENDED SPARE PART 

TABLE 1. STANDARD PLUG VALVE PARTS LIST 

FIGURE 3. STANDARD PLUG VALVE CONSTRUCTION 

2 
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INSTALLATION 
The installation of the valve is important for its proper 
operation. The valve is capable of flow in either 
direction but the maximum operating pressure can vary 
with the location of the seat end. The words "SEAT 
END" are marked on the valve flange. Actuators are 
available for pressures up to the full valve rating in both 
direct and reverse pressure orientations. Actuator 
Ratings will be indicated on the nameplate. Higher 
operating pressures may require adjustment of the 
closed position stop or a larger actuator; consult the 
factory. 

SUSPENDED SOLIDS SERVICE: For fluids 
containing suspended solids, special orientations are 
needed to prevent debris from collecting in the valve. 
For horizontal installations (Figure 4), the valve 
should be installed with flow entering the seat end of 
the valve and the shaft in a horizontal position with the 
plug up when open. For vertical installations (Figure 
5), the valve must be installed with the seat end up 
regardless of flow direction. 

CLEAN SERVICE: For both horizontal and vertical 
installations, install in the direct pressure orientation 
(pressure opposite the seat end). 

AIR AND GAS SERVICE: Install valve in the direct 
pressure orientation (pressure opposite the seat end). 
Lubricate plug face with FDA approved silicone grease 
such as Dow Corning #7 before installation. Gear 
actuators are required for gas service applications. 

PUMP DISCHARGE SERVICE: On all horizontal 
pump discharge applications (Figure 6), the seat end 
should be towards the pump. 

BURIED SERVICE: Gear actuators are recom- 
mended for buried valves to hold the valve in position 
and provide multi-turn closure to prevent water 
hammer. The valve should be installed with the shaft 
horizontal and the actuator nut directed upwards. The 
valve box or extension pipe should be installed so that 
the actuator nut and extension stem turn freely. 

NOTE: Adjust and test valve prior to backfill. 

3 

UIP 

z zzAs. 
DIRECT 4- FLOW 

PRESSURE REVERSE 
HORIZONTAL SHAFT PRESSURE 

NW/ N 
0, 401A.N 

SETTLED SOLIDS SEAT END 

FIGURE 4. HORIZONTAL PIPE WITH SOLIDS 

UIP 

SEAT END 

SETTLED 
SOLIDS 

FIGURE 5. VERTICAL PIPE WITH SOLIDS 

SEWAGE AIR VALVE 

SEAT 
END 

FLOW 

INLET VAL-MATIC° 
SWING-FLOC° 
CHECK VALVE 

VAL -MATIC 
CAM -CENTRIC" 
PLUG VALVE 

FIGURE 6. PUMP DISCHARGE SERVICE 
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INSTALLATION (Cont'd) 
FLANGED ENDS: Flanged valves should be mated 

with flat-faced pipe flanges equipped with resilient 
gaskets. When ring gaskets are used, the bolt material 
shall be ASTM A307 Grade B or SAE Grade 2 Carbon 
Steel. Higher strength bolts may only be used with full- 
face gaskets. 

The valve and adjacent piping must be supported and 
aligned to prevent cantilevered stress on the valve. 
Lower valve into line using slings or chains around the 
valve body. Lubricate the flange bolts or studs and 
insert them around the flange. Lightly turn bolts until 
gaps are eliminated. 

The torquing of the bolts should then be done in 
graduated steps using the cross-over tightening 
method. Recommended lubricated torques for use 
with resilient gaskets (75 durometer) are given in Table 
2. If leakage occurs, allow gaskets to absorb fluid and 
check torque and leakage after 24 hours. Do not 
exceed bolt rating or crush gasket more than 50 per- 
cent of its thickness. 

VALVE BOLT RECOM. MAX. 
SIZE DIA TORQUE TORQUE 
(in) (in) (ft-lbs) (ft-lbs) 

3 5/8 25 90 
4 5/8 30 90 
6 3/4 30 150 
8 3/4 40 150 
10 7/8 45 205 
12 7/8 65 205 
14 1 80 300 
16 1 90 300 
18 1 1/8 100 425 
20 11/8 120 425 
24 1 1/4 150 600 
30 1 1/4 175 600 
36 1 1/2 175 600 

TABLE 2. FLANGE BOLT TORQUES 

CAUTION: The use of raised-face flanges or 
excessive bolt torque may damage 
valve flanges. 

4 

MECHANICAL JOINT ENDS: Clean ends of mating 
pipe and valve sockets with soapy water (Figure 7). 

Place lubricated gasket and retainer gland over pipe 
end prior to installing valve. Install valve socket over 
pipe. Press gland and gasket toward valve until gasket 
is evenly set into valve socket. 

GLAND 
NUT T-BOLT 

RE/I, iii 
1011111111111M1 

VALVE 

PIPE GASKET SOCKET 

FIGURE 7. MECHANICAL JOINT INSTALLATION 

Insert T-bolts in valve flange and hand tighten nuts. 
Torque nuts in four graduated steps using the cross- 
over tightening method without exceeding the torque 
listed in Table 3. Maintain an equal gap between the 
gland and the face of the valve at all points around 
the socket. 

If a tight connection is not achieved, then the joint 
should be disassembled, thoroughly cleaned, and 
reassembled. Over-tightening, may cause damage 
to the valve or gland. 

VALVE T-BOLT RECOM. MAX. 
SIZE DIA TORQUE TORQUE 
(in) (in) (ft-I bs) (ft -Ibs) 

3 5/8 45 60 
4 3/4 75 90 
6 3/4 75 90 

8 3/4 75 90 

10 3/4 75 90 
12 3/4 75 90 
14 3/4 75 90 
16 3/4 75 90 
18 3/4 75 90 
20 3/4 75 90 
24 3/4 75 90 
30 1 100 120 
36 1 100 120 

TABLE 3. MECHANICAL JOINT NUT TORQUES 
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INSTALLATION (Cont'd) 
DIRECT NUT OPERATED VALVES: 8" and smaller 
valves may be equipped with a top-mounted nut for 
direct quarter-turn operation. The nut is 2" square to 

fit most valve wrenches and is mounted directly to the 
valve plug. To open the valve, slowly rotate the nut 
90° in the counter-clockwise CCW direction. The 
closed position is adjusted with a set screw and lock 
nut, see Figure 8. The open position can be adjusted 
moving the bolt along the curved slot. 

OPEN 
ADJUST 

CLOSE 
ADJUST 

FRICTION 
ADJUST 

FIGURE 8. DIRECT NUT ADJUSTMENTS 

DIRECT NUT FRICTION ADJUSTMENT: As shown 
in Figure 9, valves with direct nut actuators have a 
flanged packing follower (18) above the packing (7) to 
hold the valve in the open or closed position. If the 
valve is difficult to operate, or does not maintain its set 
position, adjust the clamp bolt (17) to provide sufficient 
friction to hold the valve in position. If the valve is 

equipped with a hand lever, the setting should allow 
the valve to be operated with about 80 pounds of force 
on the end of the pipe handle. 

FOLLOWER 
GLAND 

BOLT 
CLAMP 

FIGURE 9. FRICTION ADJUSTMENT 

5 

LEVER OPERATED VALVES: A wrench head and 
lever (Figure 10) are available for use over the 2" nut 
for direct quarter-turn operation. Various lever lengths 
are available for specific direct and reverse pressure 
conditions as shown in Table 4. 

WRENCH LENGTH , Inches 
VALVE DIRECT PRES. REVERSE PRES, 

115 Psi SIZE IcK Psi 175 Psi 5.Q Psi. 

3" 16" 16" 16" 16" 

4" 22" 22" 22" 22" 

6" 32" * 32" * 
8" 44" * 44" * 

*Worm gear recommended due to operating torques. 

TABLE 4. LEVER LENGTH, INCHES 

1" SCHEDULE 40 PIPE 

WRENCH HEAD 

FIGURE 10. HANDLEVER 

The wrench head is placed over the nut and can be 
secured with the set screw provided. To open the 
valve, rotate the lever 90° in the CCW direction. The 
closed position is adjustable with a set screw and lock 
nut mounted below the nut, see Figure 8. 

CAUTION: Open and close valve slowly to 
prevent water hammer. 

GEAR OPERATED VALVES: 4" and larger plug 
valves are available with a multi-turn manual gear 
actuator. The gear unit has a self-locking worm gear 
which multiplies the turning force on the handwheel or 
nut so that valves can be operated with ease. A 
clamp-on chainwheel kit can also be used for 
installations high above the floor. An indicator on the 
top of the actuator housing indicates the position of the 
valve plug. The handwheel or nut must be rotated 
through 12-80 turns (depending on model) to open or 
close the plug valve. The direction of rotation to open 
the valve is indicated on the 2" square actuator nut. 
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INSTALLATION (Cont'd) 
GEAR ACTUATOR ADJUSTMENT: The standard 

gear actuator is provided with factory-set open and 

closed position stops. If the valve does not shut off 

tight, the stop bolt can be adjusted allowing the plug to 

rotate further into the seat. Loosen the lock nut and 

turn the closed stop bolt CCW 1 turn at a time (Figure 
11). If the valve continues to leak after all of the 

adjustment is taken, verify the orientation of the valve 
during installation. If a tight shut-off can not be 

achieved, a larger gear actuator may be required for 

the system operating pressure; consult the factory. 

CAUTION: Adjust closed stop bolt for tight 
shut-off only. Over adjustment 
may cause high operating torques 
and damage to the plug. 

CLOSED 
ADJUSTMENT STOP 

PLUG POSITION 
INDICATOR 

OPEN 
ADJUSTMENT STOP 

FIGURE 11. GEAR ACTUATOR ADJUSTMENT 

MAINTENANCE 
The Cam Centric° Plug Valve requires no scheduled 

lubrication or maintenance other than regular 

exercising and occasional inspection of the plug. The 

exercising is achieved by fully opening and closing the 

valve to verify smooth operation. If operation is 

difficult, it may be necessary to flush sediment from the 

valve by opening and closing the valve several times 

under flowing conditions. 

CAUTION: Opening and Closing of the valve 
should be done slowly to prevent 
water hammer. 

The recommended interval for exercising is every six 

6 

months or annually if the valve is regularly operated. 
Over the life of the valve, inspection and some regular 
adjustments may be needed as given below. 

CLOSED POSITION ADJUSTMENT: The standard 
valve is factory-set to seal at the "Actuator Pressure 
Ratings" shown on the nameplate for the direct and 
reverse pressure directions (see Figure 2). Higher 
pressure applications may require adjustment of the 
closed position stop or a larger actuator; consult the 
factory. 

If the valve is found to leak in the closed position due 
to wear, the valve can be adjusted by loosening the 
closed position stop and rotating the plug further into 
the seat. Because of the eccentric action of the valve, 
further rotation will provide additional interference 
between the rubber plug surface and the body seat. 
Valves that have been in service for several years may 
require inspection of the plug for damage or wear. 
See the Disassembly Instructions on page 8. 

PACKING ADJUSTMENT: Vee-Type packing is pres- 
sure sensitive and therefore self adjusting in nature. 
Over tightening will destroy both the pressure sensi- 
tive nature of the packing as well as it sealing capa- 
bilities. The packing configuration used in Cam- 
Centric Plug Valves follows the guidelines and recom- 
mendations of Vee-Type packing manufacturers. 

Additional adjustment can achieved by removing one 
or more shims found under the packing follower (18). 
If a leak develops, remove one shim (29) from the 
underside of the follower (18). An equal number of 
shims must be removed from both the left and right 
hand sides. Re-tighten the follower bolts (19) and 
check for leakage. If the leakage continues remove 
additional shims or replace the packing. 

FIGURE 12. 10"-36" PACKING ASSEMBLY 
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MAINTENANCE (Cont'd) 
PACKING REPLACEMENT: To replace the packing, 
it is recommended that the line be drained and the 
actuator removed. The valve can remain in the line. 
To replace the packing, first open the valve and drain 
the line. Close the valve to hold the plug in position. 
For power actuators, turn off and lock out electrical and 
hydraulic supplies before proceeding. 

CAUTION: Drain Line and close valve before 
removing actuator or valve may 
rotate suddenly. Take precautions 
against exposure to toxic or 
hazardous fluids in the line. 

Remove small round cover on actuator to expose shaft 
and key. Remove actuator mounting bolts and lift 
actuator from valve taking care not to lose square key. 
See Figure 12 and remove gland bolts (19) and lift 
follower (18) from valve shaft. Remove old packing (7) 

with packing hook. Lubricate new packing with FDA 
grease and set in place one ring at a time taking care 
not to bend over the lips of the packing rings. Reinstall 
follower with 2 shims (29) per bolt (3 shims for 12" and 
larger valves). With valve in the closed position, place 
actuator over valve and reinsert key (24). Finally, 
install cover on actuator indicating "Closed". 

JNOTE: If packing assembly contains clamp 
style follower as shown in Figure 9, do 
not lubricate shaft or sleeve. 

PACKING REPLACEMENT WITH ACTUATOR: The 
above procedure with removal of the actuator will 
result in the most reliable shaft seal. But if the actuator 
can not be removed, the following alternate procedure 
can be followed. To prevent the possibility of leakage 
during this procedure, open valve and drain the line. 

CAUTION: Take precautions against 
exposure to toxic or hazardous 
fluids in the line. 

Referring to Figure 12, remove follower bolts (19) and 
slide follower (18) up to actuator. Remove packing 
adapters and rings (7) with packing hook. Cut rings 
with knife to remove. New packing rings should be cut 
at a 45° slope to allow insertion around the shaft and 
provide some overlap. Install rings one at a time with 

7 

the lips down towards the valve. Stagger all joints 180° 

around the shaft. Pull down follower (18) and reinsert 
bolts (19) with 2 shims (29) under follower (18). V- 

packing is pressure assisted and only requires light 
compression. 

GEAR ACTUATOR MAINTENANCE: A typical gear 
actuator is shown in Figure 13 and consists of a worm 

(3) mounted on an input shaft (9). The worm engages 
a segment gear (2). When the worm is turned, it drives 
the segment gear through 90° of rotation. The rotation 
of the segment gear is displayed by the top indicator 
(5). The gears are lubricated with EP2 grease in a 

cast iron housing (1). The open and closed positions 
of the segment gear (2) are controlled by the end 
position stop bolts (20). The stops can be adjusted by 
loosening the lock nut (21) and rotating the bolts (20). 

The gear box is factory lubricated and sealed. No 
regular maintenance is required. If difficult operation 
is observed, the cover can be removed and the unit 
inspected for wear. All moving parts should be coated 
with grease. The grease should have an even and 
smooth consistency. If needed, coat all moving parts 
with an EP-2 grease such as Mobil Mobilux EP2. 
Buried units should be packed 100% with grease. 

2 1) 0 
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0 
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FIGURE 13. GEAR ACTUATOR CONSTRUCTION 
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ITEM DESCRIPTION MATERIAL 

1 Housing Cast Iron 
2 Segment Gear Ductile Iron 
3 Worm Alloy Steel 
4 Cover Cast Iron 
5 Indicator Cast Iron 
6 0-Ring Buna-N 
7 Thrust Bearing Carbon Steel 
8 Bearing Bronze 
9 Shaft Carbon Steel 
10 Gasket Non-Asbestos 
11 Handwheel Cast Iron 
12 Operating Nut Cast Iron 
13 Chainwheel Steel 
14 Cover Bolt Carbon Steel 
15 Indicator Bolt Steel 
18 Worm Pin Steel 
19 Handwheel Pin Steel 
20 Stop Screw Steel 
21 Jam Nut Steel 
23 Oil Seal Steel & Rubber 

Grease EP-2 

TABLE 5. GEAR ACTUATOR PARTS LIST 

TROUBLESHOOTING 
Several problems and solutions are presented below 
to assist you in troubleshooting the valve assembly in 

an efficient manner. 

Leakage at Valve Shaft: Adjust or replace packing 
(see page 6). 

Leakage at Flanges: Tighten bolts (see page 4), 

replace gasket. 

*Valve Leaks when Closed: Flush debris from seat by 
cycling valve. Adjust closed stops. Inspect plug for 

damage and replace. Check friction setting on direct 
nut valves so that valve is held in closed position (see 

page 5). 

Hard to Open: Check friction adjustment on direct 

nut. Flush line of debris. Check interior of valve for grit 

buildup or debris. On buried valves, check alignment 
of operating stem and nut. 

Leaking Oil: Tighten actuator cover bolts. If leak 

persists, remove actuator cover, inspect grease, and 

replace actuator gasket. 

'Noisy Operation: Flow noise is normal. Loud flow 
noise similar to hammering may be cavitation from 

8 

dropping high pressures across valve; review 
application of valve. For gear actuator noise, inspect 
grease; add new grease if there are uncoated moving 

parts or grease has broken down into oil. 

DISASSEMBLY 
Disassembly may be required to inspect the plug for 

wear or remove debris and deposits from the valve. 

Work on the valve should be performed by a skilled 

mechanic with proper tools and a power hoist for large 

valves. The valve can be disassembled without 
removing the valve from horizontal pipelines. The 
valve should be removed from vertical lines to prevent 

plug rotation and facilitate lifting the plug. Refer to 

Figure 14 for valve construction and parts. 

WARNING: Open valve and drain line before 
removing cover bolts or pressure 
may be released causing injury. 
Place plug in lowest position 
before removing actuator or plug 
may rotate suddenly and jam or 
damage plug surface. 

1. Open valve and drain the pipeline. Close valve 
until plug just touches the seat. Remove the small 

cover on the actuator to expose the shaft key. 

Remove the actuator mounting bolts and lift 

actuator from valve taking care not to lose key(24). 

2. Remove packing bolts (19) and follower (18). 

3. Remove cover bolts (15). Matchmark cover (2) 

and body. Screw eye-bolts into actuator mounting 
holes and use hoist to lift cover (2) from valve. 
Because of friction in the packing (7), the plug may 

be lifted from the valve at the same time. Use 

caution to prevent plug from dropping while lifting 

cover. To remove plug (3) from valve, use sling 

around top portion of plug. 

4. Inspection of the bearings (6) is done by 

measuring diameter of shaft and inside diameter 
of bearing. Check for a normal running clearance 
of .005". The upper bearing can be pressed out 

with bar smaller than the bearing outside diameter. 
The lower bearing is removed with a gear puller 

from inside the valve body. Bearings are 
permanently impregnated with oil. 

5. Clean and inspect parts. Replace worn parts as 

necessary and lubricate parts with FDA grease. 
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DISASSEMBLY (Cont'd) 
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FIGURE 14. PLUG VALVE COMPONENTS 

9 

REASSEMBLY 
All parts must be cleaned and gasket surfaces should 

be cleaned with a stiff wire brush in the direction of the 

serrations or machine marks. Worn parts, gaskets and 

seals should be replaced during reassembly. Bolts 

should be lubricated and torqued per Table 6 during 

reassembly. 

SIZE TORQUE (FT -LBS. 

3/8"-16 20 - 30 

7/16"-14 30 - 50 
1/2"-13 45 - 75 

5/8"-11 100 - 150 

3/4"-10 150 - 250 

7/8"-9 200 - 350 
1"-8 300 - 500 
1 1/8"-7 450 - 700 
1 1/4"-7 650 - 1000 

TABLE 6. LUBRICATED BOLT TORQUES 

1. Press new bearings (6) into cover and body with 

round, flat bar 1/4" below inside surfaces of body 

(1) and cover (2). 

2. Install cover seal (8) over cover lip. 

3. Apply thin film of FDA silicone grease such as 

Dow Corning #7 to plug rubber surface. Place 

stainless steel thrust bearing (23) over lower end 

of plug, teflon bearing (22) over the upper end. 

Install grit seals (21) over the shafts of the plug. 

4. Carefully place plug into body (1) and insert lower 

plug shaft into bottom bearing (6). Plug (3) should 

be in the open position. Install cover (2) over plug 

shaft and into recess in body. Align match marks 

between body and cover (2). Torque cover bolts 

(15) per Table 6 in 3-4 increments using the cross- 
over tightening method. 

5. Lubricate ID and OD of packing set with FDA 

grease and install in packing bore one ring at a 

time taking care to keep lips pointing down toward 

plug. Reinstall follower, gland bolts, and 2 shims 

per bolt. 

NOTE: If valve has friction assembly with direct 

nut actuator, follow Friction Adjustment procedure 

on page 5. 
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REASSEMBLY (Cont'd) 
6. Insert key (24) into shaft and place actuator over 

valve. Reinstall actuator mounting bolts and 
torque per Table 6. Install cover on actuator. 

7. Apply power to actuator and cycle valve. Apply 
pressure to valve and check for cover and shaft 
leakage. Tighten bolts as necessary. Adjust 
packing if necessary as described on page 6. 

8. If valve does not shut off tight, adjust the closed 
position stops as described on page 6 under 
"Closed Position Adjustment". 

Copyright © 1997 
Val-Matic Valve & Manufacturing Corporation 

PARTS AND SERVICE 
Parts and service are available from your local 
representative or the factory. Make note of the valve 
Size, Series No, and Serial No. located on the valve 
nameplate and contact: 

Val-Matic Valve and Mfg. Corp. 
905 Riverside Drive 
Elmhurst, IL 60126 
PH: 630/941-7600 
FAX: 630/941-8042 

A sales representative will quote prices for parts or 
arrange for service as needed. 

LIMITED WARRANTY 

All products are warranted to be free of defects in material and workmanship for a period of one year from the date of 

shipment, subject to the limitations below. 

If the purchaser believes a product is defective, the purchaser shall: (a) Notify the manufacturer, state the alleged defect and request 

permission to return the product; (b) if permission is given, return the product with transportation prepaid. If the product is accept- 

ed for return and found to be defective, the manufacturer will, at his discretion, either repair or replace the product, f.o.b. factory, 

within 60 days of receipt, or refund the purchase price. Other than to repair, replace or refund as described above, purchaser agrees 

that manufacturer shall not be liable for any loss, costs, expenses or damages of any kind arising out of the product, its use, instal- 

lation or replacement, labeling, instructions, information or technical data of any kind, description of product use, sample or model, 

warnings or lack of any of the foregoing. NO OTHER WARRANTIES, WRITTEN OR ORAL, EXPRESS OR IMPLIED, INCLUDING 

THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE MADE OR AUTHORIZED. NO 

AFFIRMATION OF FACT, PROMISE, DESCRIPTION OF PRODUCT OF USE OR SAMPLE OR MODEL SHALL CREATE ANY 

WARRANTY FROM MANUFACTURER, UNLESS SIGNED BY THE PRESIDENT OF THE MANUFACTURER. 

These products are not manufactured, sold or intended for personal, family or household purposes. 

VATIMAM VAL-MATIC VALVE AND MANUFACTURING CORP. 

905 RIVERSIDE DRIVE ELMHURST, IL 60126 
PHONE (630)941-7600 FAX (630)941-8042 
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VAL-MATIC'S SWING-FLEX® CHECK VALVE 
OPERATION, MAINTENANCE AND INSTALLATION 

INTRODUCTION 
The Swing-Flex° Check Valve has been designed to 
give years of trouble-free operation. This manual 
will provide you with the information needed to 
properly install and maintain the valve and to 
ensure a long service life. The valve is opened by 
the fluid flow in one direction and closes 
automatically to prevent flow in the reverse 
direction. An optional backflow actuator may be 
mounted on the bottom of the valve to allow 
manual backflow through the valve in the reverse 
direction. 

The valve is of the swing check type utilizing an 
angled seat and fully encapsulated, resilient disc. 
It is capable of handling a wide range of fluids 
including flows containing suspended solids. The 
Size, Row Direction, Maximum Working Pressure, 
and Series No. are stamped on the nameplate for 
reference. 

CAUTION: Do not use valve for line 
testing at pressures higher 
than nameplate rating or 
damage to valve may occur. 

The °Maximum Working Pressure° is the non-shock 
pressure rating of the valve at 150°F. The valve is 
not intended as an isolation valve for line testing 
above the valve rating. 

RECEIVING AND STORAGE 
Inspect valves upon receipt for damage in ship- 
ment. Unload all valves carefully to the ground 
without dropping. Do not allow lifting slings or 
chains to come in contact with backflow actuator or 
seat area; use eye bolts or rods through the flange 
holes on large valves. 

Valves should remain crated, clean and dry until 
installed to prevent weather related damage. For 
long term storage greater than six months, the 
rubber surfaces of the disc should be coated with 
a thin film of FDA approved grease such as Lubriko 
#CW-606. Do not expose disc to sunlight or 
ozone for any extended period. 

1 

FIGURE 1. SWING FLEX CHECK VALVE 
(With optional backflow actuator) 

DESCRIPTION OF OPERATION 
The valve is designed to prevent reverse flow 
automatically. During system flow conditions, the 
movement of the fluid forces the disc to the open 
position allowing 100% un-restricted flow area 
through the valve. Under reverse flow conditions, 
the disc automatically returns to the closed 
position to prevent reverse flow. 

An optional backflow actuator assembly is 
available which can be easily installed in the field. 
(See Backflow Actuator Installation instructions 
on page 4.) The actuator is not designed to 
operate at the valves Maximum Working Pressure 
rating. Therefore, prior to using the actuator, close 
the pump isolation valve and bleed off line 
pressure. To operate, turn the handle clockwise. 
This will open the valve disc allowing backflow 
through the valve. The handle should turn easily. 
When resistance is felt, the disc has reached its 
body stop and is in the full open position. 

WARNING: Relieve line pressure before 
using backflow actuator or 
damage may occur. 

Upon completion of the backflushing operation, 
turn the handle counter-clockwise and the valve will 
automatically return to the closed position. Lock 
the actuator in the closed position with the jam nut 
provided. The system is again ready for normal 
operation. 
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INSTALLATION Correct installation of the Swing-Flex is important 
for proper operation. It may be installed in either 
horizontal or vertical flow-up applications. 
However, when horizontal, the valve must be 
installed with the nameplate facing up. In all 

installations, the flow arrow cast in the valve cover 
must be pointed in the direction of flow during 
normal system operation. 

FLANGED ENDS: Flanged valves should only be 
mated with flat-faced pipe flanges equipped with 
full-face resilient gaskets. The valve and adjacent 
piping must be supported and aligned to prevent 
cantilevered stress on the valve. Once the flange 
bolts or studs are lubricated and inserted around 
the flange, tighten them uniformly hand tight. The 
torquing of the bolts should then be done in 
graduated steps using the cross-over tightening 
method. Recommended lubricated torques for use 
with resilient gaskets (75 durometer) are given in 
Table 1. If leakage occurs, allow gaskets to 
absorb fluid and check torque and leakage after 24 
hours. Do not exceed bolt rating or extrude 
gasket. 

VALVE BOLT RECOM. MAX. 
SIZE DIA TORQUE TORQUE 
(in) (in) (ft-Ibs) (ft-lbs) 

3 5/8 25 90 
4 5/8 25 90 
6 3/4 30 150 
8 3/4 40 150 

10 7/8 45 205 
12 7/8 65 205 
14 1 80 300 
16 1 80 300 
18 1 1/8 100 425 
20 1 1/8 100 425 
24 1 1/4 150 600 
30 1 1/4 160 600 

TABLE 1. FLANGE BOLT TORQUES 

CAUTION: The use of ring gaskets or 
excessive bolt torque may 
damage valve flanges. 

2 

VALVE CONSTRUCTION 
The standard Swing-Flex' Check Valve is 

constructed of rugged cast iron with a rubber 
encapsulated disc. See the specific Materials List 
submitted for the order if other than standard cast 
iron construction. The disc is the only moving part 
assuring long life with minimal maintenance. The 
general details of construction are illustrated in 

Figure 2. The body (1) is flanged for connection to 
the pipeline with an open top sealed with a cast 
cover (2). The disc (3) is retained by the cover. 

ITEM 

1 

2 
3 

4 
5 

DESCRIPTION 

Body 
Cover 
Disc* 

MATERIAL 

Cast Iron 
Cast Iron 
Steel With 
Buna-N Facing 

Gasket* Non-Asbestos 
Cover Bolt Alloy Steel 

*RECOMMENDED SPARE PART 

FIGURE 2. CHECK VALVE CONSTRUCTION 

MAINTENANCE 
The Swing Flex® Check Valve requires no 
scheduled lubrication or maintenance. For 
service or inspection, the valve can be serviced 
without removal from the line. 

VALVE INSPECTION: If inspection of the valve is 

required, follow the Disassembly Instructions 
given on page 3. 
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TROUBLESHOOTING 
Several problems and solutions are presented 
below to assist you in troubleshooting the valve 
assembly in an efficient manner. 

Leakage at Bottom Actuator: Remove line 
pressure and exercise actuator. If leak persists, 
replace seals in actuator; see the Backflow 
Actuator Seal Replacement Procedure on page 4. 

'Leakage at Flanges: Tighten bolts, replace 
gasket. 

'Valve Leaks when Closed: Inspect disc for 
damage and replace. Inspect metal seating 
surface; clean if necessary. 

'Valve Does not Open: Check for obstruction in 
valve; see Disassembly procedure on page 4. 
Operating pressure may be less than cracking 
pressure if less than 0.5 psig; review application 
with factory. 

DISASSEMBLY 
The valve can be disassembled without removing 
it from the pipeline. Or for convenience, the valve 
can be removed from the line. All work on the 
valve should be performed by a skilled mechanic 
with proper tools and a power hoist for larger 
valves. Disassembly may be required to inspect 
the disc for wear or the valve for deposits. 

WARNING: The line must be drained 
before removing the cover 
or pressure may be released 
causing bodily harm. 

1. Relieve pressure and drain the pipeline. Refer 
to Figure 2 on page 2. Remove the cover bolts 
(5) on the top cover. 

2. Pry cover (2) loose and lift off valve body. 

3. Remove disc (3) and inspect for cracks, tears or 
damage in rubber sealing surface. 

4. Clean and inspect parts. Replace worn parts as 
necessary and lubricate parts with FDA grease 
such as Lubriko #CW-606. 

3 

RE-ASSEMBLY 
All parts must be cleaned. Gasket surfaces should 
be cleaned with a stiff wire brush in the direction of 
the serrations or machine marks. Worn parts, 
gaskets and seals should be replaced during 
reassembly. 

1. Lay disc (3) over seat with beaded seating 
surface directed down. 

2. Lay cover gasket (4) and cover (2) over bolt 
holes and disc hinge. 

3. Insert lubricated bolts (5) noting that the bolts in 
the hinge area are longer than the other cover 
bolts. 

4. Cover bolts should be torqued to the following 
specifications during assembly. 

SIZE TORQUE (FT -IRS) 

3/8' 24 
1/2' 59 
5/8" 117 
3/4" 205 
7/8" 200 
1" 300 

TABLE 2. VALVE COVER BOLT TORQUES 

PARTS AND SERVICE 
Parts and service are available from your local 
representative or the factory. Make note of the 
Valve Size, Series No., and Serial No. located on 
the valve nameplate and contact: 

Val-Matic Valve and Mfg. Corp. 
905 Riverside Drive 
Elmhurst, IL 60126 
PH: 708/941-7600 
FAX: 708/941-8042 

A sales representative will quote prices for parts or 
arrange for service as needed. 
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BACKFLOW ACTUATOR FIELD INSTALLATION AND MAINTENANCE (OPTIONAL) 

BACKFLOW ACTUATOR FIELD INSTALLATION: 
The backflow actuator is supplied as an optional 
assembly from the factory. 

WARNING: Removal of the bottom plug 
while under pressure may 
cause bodily harm. 

1. Depressurize and drain the pipeline. 

2. Remove the pipe plug in the bottom boss of the 
valve. 

3. Inspect the backflow rod and place in the non- 
extended position. (The rod should extend 
about 1" past the end of the brass bushing.) 
Apply Teflon thread sealant to brass threads. 

4. Insert the threaded end of the assembly into the 
valve boss. Slowly turn the assembly into the 
boss taking care not to cross-thread the 
bushing. Continue turning the assembly into 
the valve for a tight fit. 

BACKFLOW ACTUATOR ASSEMBLY 

4 

BACKFLOW ACTUATOR SEAL REPLACEMENT: 
There are two parts (8 & 9) on the backflow 
actuator that are subject to wear. To replace the 
seals, the pipeline must first be depressurized and 
drained. Next, remove the backflow assembly from 
the valve by turning the brass bushing (6) counter- 
clockwise. Disassemble the actuator as follows: 

1. Remove one of the retainer rings (12) with a 

sharp-blade screwdriver. 

2. Remove the T-Handle (10) and jam nut (11) 

from the rod (7). 

3. Remove the rod (7) from the bushing (6) by 
screwing in the rod fully clockwise and pull the 
rod through the valve end of the bushing (6). 

4. Lubricate new seals with FDA approved grease 
such as Lubriko #CW-606 and Install in the 
bushing end grooves. 

5. Clean, lubricate, and reinstall rod in bushing. 

6. Re-Install jam nut (11) and T-Handle (10). 

7. Snap retaining ring (12) on handle (10). 

8. Apply Teflon thread sealant to bushing and 
carefully thread into valve taking care not to 
cross-thread the bushing. 

ITEM DESCRIPTION 

6 Bushing 
7 Rod 
8 Rod Wiper* 
9 0-Ring* 

10 Handle 
11 Jam nut 
12 Retaining ring 

*RECOMMENDED 

MATERIAL 

Brass 
Stainless Steel 
Molythane 
Buna-N 
Carbon Steel 
Brass 
Steel 

SPARE PART 

BACKFLOW ACTUATOR PARTS LIST 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 101 of 272



SIGNAL SWITCH (OPTIONAL) 

SIGNAL SWITCH INSTALLATION: The Signal 
Switch is an option that is installed in the factory as 
shown below. The purpose of the switch is to 
remotely indicate valve position: "OPEN" or 
"CLOSED°. The switch is equipped with a 
watertight two-wire cable for connection to a 
junction box or may be wired to an optional 
CHECK -LIGHT"" display panel (see page 6). 

CAUTION: Do not use with lamp load 
higher than 6 watts or 
damage may result. 

SWITCH OPERATION: The Signal Switch is a 
proximity type switch. When the metal target 
mounted on the disc passes within 1/4" of the 
switch, the switch contact will close. The ratings of 
the switch are as follows: 

Contact: 
Voltage: 
Maxinrush: 
Max Load: 
NEMA: 
Approval: 

N.O., 2-VVire 
20-250 VAC 
2.2 A 
250 ma AC 
3,4,6,12,13 
CSA Approved 

The switch is used in SCADA (Supervisory Control 
and Data Acquisition) applications for open/close 
indication. The switch can also be connected to 
remote signal lights. 

SWING-FLEX® CHECK VALVE W /SWITCH 

5 

MAINTENANCE: The switch operation should be 
checked on a regular basis by monitoring the 
indicator lights. The switch is not adjustable. If 
proper indication is not found, remove switch wires 
from terminals and check that contact opens when 
the valve opens. If inoperable, replace the switch. 

CAUTION: Relieve line pressure before 
removing switch or leakage 
may occur. 

SWITCH REPLACEMENT: To install a new switch, 
disconnect the switch cable from the control box. 
Relieve line pressure. Remove the switch lock nut 
and unscrew the switch from adaptor. Install a 
new switch making sure to bottom out the switch 
into the adaptor. Wire the new switch to the 
control box, apply power, and verify operation 
while opening and closing the valve. 

0 

ITEM DESCRIPTION MATERIAL 

1 Adaptor* Teflon 
2 0-Ring* Buna-N 
3 Signal Switch* Proximity-N.0. 
4 Target Stainless Steel 

*RECOMMENDED SPARE PART 

SIGNAL SWITCH PARTS LIST 
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CHECK-LIGHT' (OPTIONAL) 

DESCRIPTION: The Check -Light'"" is an optional 
control panel that is installed on the valve to 
indicate valve position: "OPEN° and "CLOSE°. The 
signal switch is factory-wired to the Check-LightTm 
display panel. 

CHECK -EIGHTY"" CONTROL PANEL 

CHECK-LIGHTTm OPERATION: The Check- 
Lightm4 unit contains a relay and indicator lights 
for local indication of valve position as shown in 

the wiring diagram below. When the Swing-Flexe 
Valve closes, the Signal Switch (LS1) closes and 
energizes a control relay (CR1). CR1 relay 
contacts extinguish the GREEN light and 
energize the RED light to indicate °CLOSE". 

WIRING DIAGRAM 

6 

ITEM DESCRIPTION MATERIAL 

5 Control Relay* SPDT Socket 
6 RED Light* AB 800T-P16R 
7 GREEN Light* AB 800T-P16G 
8 Fuse* 1 amp 

*RECOMMENDED SPARE PART 

CHECK-UGH-1-7m PARTS LIST 

MAINTENANCE: The switch operation should be 
checked on a regular basis by monitoring the 
indicator lights to verify that the green light (7) is 

lit when the valve is open and that the red light 
(6) is lit upon valve closure. Check the following 
items if proper indication is not found. 

WARNING: Electrical Shock Hazard. 
Use extreme caution when 
testing circuit. 

1. Check for power between L1 and L2 with a 

voltage tester. 

2. Remove and check the fuse (8) for continuity 
with a continuity tester. 

3. Remove switch wires from terminals (1) and (2) 

and check that LS1 contact opens when the 
valve opens. If inoperable, replace the switch. 

4. Check the lamps for continuity. Replace lamp if 
necessary. 

5. With the valve closed, check for voltage of 120 
VAC at terminal 2. If voltage is present, replace 
the relay CR1 (5). The relay is replaced by 
pulling it from its socket and inserting a new 
relay. 
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LIMITED WARRANTY 

All products are warranted to be free of defects in material and workmanship for a period of one year from the date of 
shipment, subject to the limitations below. 

lithe purchaser believes a product is defective, the purchaser shall: (a) Notify the manufacturer, state the alleged defect and request 
permission to return the product; (b) if permission is given, return the product with transportation prepaid. If the product is accepted 
for return and found to be defective, the manufacturer will, at his discretion, either repair or replace the product, f.o.b. factory, within 
60 days of receipt, or refund the purchase price. Other than to repair, replace or refund as described above, purchaser agrees 
that manufacturer shall not be liable for any loss, costs, expenses or damages of any kind arising out of the product, its use, 
installation or replacement, labeling, instructions, information or technical data of any kind, description of product use, sample or 
model, warnings or lack of any of the foregoing. NO OTHER WARRANTIES, WRITTEN OR ORAL, EXPRESS OR IMPLIED, 
INCLUDING THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE MADE OR 
AUTHORIZED. NO AFFIRMATION OF FACT, PROMISE, DESCRIPTION OF PRODUCT OF USE OR SAMPLE OR MODEL SHALL 
CREATE ANY WARRANTY FROM MANUFACTURER, UNLESS SIGNED BY THE PRESIDENT OF THE MANUFACTURER. 
These products are not manufactured, sold or intended for personal, family or household purposes. 

VAL- MATIC® VALVE AND MANUFACTURING CORP. 

905 RIVERSIDE DR. ELMHURST, IL. 60126 
TEL. 630/941-7600 FAX. 630/941-8042 
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Swing-Flex® Check Valve Specifications 

Scope 
1.1 This specification is intended to cover the design, manufacture, and testing of 2 in. (50 mm) through 36 in. (900 mm) 
Swing-Flex0 Check Valves suitable for cold working pressures of 1725 Kpag, 1035 Kpag for 30 in. (800mm) and larger in water, 
wastewater, abrasive, and slurry service. 

1.2 The Check Valve shall be of the full body type, with a domed access cover and only one moving parts, the flexible disc. 

Standards and Approvals 
2.1 The valves shall be designed, manufactured and tested in accordance with American Water Works Association 
Standards ANSI /AWWA C508. 

Connections 
3.1 Valves shall be provided with flanges in accordance with AS4087 Class 16. 

Design 
4.1 The valve body shall be full flow equal to nominal pipe diameter at all points through the valve. The 4 in. (350mm) valve 
shall be capable of passing a 3 in. (75mm) sphere. The seating surface shall be on a 45 degree angle to minimize disc 
travel. A threaded port with pipe plug shall be provided on the bottom of the valve to allow for field installation of a backflow 
actuator, without special tools or removing the valve from the line. 

4.2 The top access port shall be full size, allowing removal of the disc without removing the valve from the line. The access 
cover shall be domed in shape to provide flushing action over the disc for operating in lines containing high solids content. 
A threaded port with pipe plug shall be provided in the access cover to allow for field installation of a mechanical, disc 
position indicator. 

4.3 The disc shall be of one-piece construction, precision molded with an integral o-ring type sealing surface, and contain 
alloy steel and nylon reinforcement in the flexible hinge area. The flex portion of the disc shall be warranted for twenty-five 
years. Non-Slam closing characteristics shall be provided through a short 35 degree disc stroke and a memory disc return 
action. 

4.4 The valve disc shall be cycle tested 1,000,000 times in accordance with ANSI/AWWA and show no signs of wear, 
cracking, or distortion to the valve disc or seat and shall remain drop tight at both high and low pressures. The test results 
shall be independently certified. 

Materials 
5.1 The valve body and cover shall be constructed of ASTM A536 Grade 65-45-12 ductile iron. Optional body materials 
include ASTM A-351 Grade CF8M, Stainless Steel (sizes 3" through 8"). 

5.2 The disc shall be precision molded Buna-N (NBR), ASTM D2000-BG. Optional disc material includes Viton. 

Options: 
Note, remove (when specified) to include the following options as part of the specification. 
6.1 A screw-type backflow actuator shall be provided (when specified) to allow opening of the valve during no-flow conditions. 
Buna-N seals shall be used to seal the stainless steel stem in a bronze bushing. The backflow device shall be of the rising- 
stem type to indicate position. A stainless steel T-handle shall be provided for ease of operation. 

6.2 A mechanical indicator shall be provided (when specified) to provide disc position indication on valves 4" and larger. 
The indicator shall have continuous contact with the disc under all operating conditions to assure accurate disc position 
indication. 

6.3 A pre-wired limit switch will be provided (when specified) to indicate open/closed position to a remote location. The 
mechanical type limit switch shall be activated by the extemal position indicator. The switch shall be rated for NEMA 4, 6, or 
6P and shall have U.L. rated 5 amp, 12 or 250 VAC contacts. 

Manufacture 
7.1 The manufacturer shall demonstrate a minimum of five (5) years experience in the manufacture of resilient, flexible disc 
check valves with air and hydraulic cushions. 

7.2 All valves shall be hydrostatically tested and seat tested to demonstrate zero leakage. When requested the manufacturer 
shall provide test certificates, dimensional drawings, parts list drawings, and operation and maintenace manuals. 

7.3 The exterior and interior of the valve shall be coated with an ANSI/NSF 61 approved fusion bonded epoxy coating. 

7.4 Swing-Flex® Check Valves shall be Series #500 as manufactured by Val-Matic® Valve & Manufacturing Corporation, 
Elmhurst, IL. USA or approved equal. 

Revised 7-7-03 

SWING-FLEX® CHECK VALVE SPECIFICATION DATE 8-27-87 

Ve7.71VLATIC® VALVE AND MANUFACTURING CORP. 

DRWG. NO. 

SS-583 
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1:4 

If 

Rotork's IQ intelligent valve 
actuator range just got better - 

Introducing the new IQT Range. 

Rotork's tried and tested range of IQ intelligent 
electric valve actuators is now further enhanced - 

retaining JegenclaTiTleafirre-ST.:such, as Rotork's 
unique double sealing system and non intrusive 
infrared commissioning capability by the addition of - 

the IQT dedicated quarter-turn0actuator: 

IQT offers a range of powerful features 
unparalleled in valve actuation including: 

The :IQT (IQ )10.00=turriVis, the,fesult of 'ongbing 
cOmmitment.::''tbproduttdcvelopmebt at the 
leading edgeOestWEVeap The 

now delivdtggfeitieiangitf actiators suitable 
for most arteran -firaltitturrV45 tiorwthar-,::;4. 

.'req u re* on ro ,,hcl!thOitatgir:Ofte iity, ' Offinng-,;,"' 
end'i 
buildllflualiVn '67041 

, err irce: , 

irect drive quarter-turn 

Three phase, direct current and single 
actuators 

iiirfrOTF version 
tj 

Mbdifil'atingdQTM version 

Oçqga logger included as standard 
".' 

`tizy.:arom 
r 1,Compatiblo,for local and remote 

ae uaforta6alypstia InSight PC software 

clear irserarierldly controls and indication 

401-',,,SIMplifiedAd.rtit:Le:tand position control for 
;11 

; 

RatidirarliserkelAtronics - "system on a chip" 
, p,chp,p log &..-f 

o 
p re I-1 e 

6 
1ve control and flexibility 

-!\ 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 106 of 272



Experience has proved that 
uncompromising attention to sealing 

against the effects of environment has 

made the greatest contribution to MOV 

reliability. In 1960 Rotork lead the field 
by introducing '0' ring sealed, 

watertight enclosures and in the 1970s 

by developing "double sealing" to 
protect the electrical enclosure. In the 
1990s by combining Rotork's long 

established motor and gearing designs 

with the latest electronics and infra red 

technology and with local controls that 
did not penetrate the electrical 

enclosure, Rotork produced the IQ, the 
world's first non intrusive actuator. With 
infra red setting, Rotork's unique double 
sealing, simple "trouble shooting" via 

help screens and non intrusive design the 
IQ became the world leader in actuation 
technology. 

dedicated quarter-turn electric valve actuators 

Evolution of the IQ actuator 

With bus compatibility and the optional 
Data logger the IQ fully deserved it's 

reputation as the "intelligent" actuator. 

In 2003 the IQ continues to offer all the 
key benefits which made it a world leader 

The IQT range 

All the features of the IQ are now 
available in a direct drive, quarter turn 
actuator-offering the highest standards 
in comprehensive control, access to real 

time diagnostics and bus compatibility. 

Whatever the environment, whatever the 

duty the IQ has become a byword for 
reliability. Design simplicity, double 
sealing with a watertight enclosure 

coupled with infra-red set-up and 

comprehensive protection systems have 

come together to make the IQ range the 

world leader in reliable valve operation. 

IQT quarter-turn performance 

Actuator 

IQT 125 

IQT 250 

IQT 500 

IQT 1000 

IQT 2000 

tcp 
poie 

, yet3i, 
8.V07, {NW' 44f 

4-21i rio 

4 Fi 0 Fi4)4 

(04) t.; 

e c ptan e 

Square 
004 

m 
og xip 

5)* 7) , 32,5(FS0): 

3,e(Ft 

v)y41° c.Fitt 

410 

Ft;i) 

* = Optional flange sizes F05, F07, F10 base type must be specified at time of order. 

For imperial data and base sizes, please see publication E110E. Couplings are supplied blank for machining by valve maker. 
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Bus connectivity 

In addition to offering full compatibility 
with Pakscan, IQT actuators can be 

specified to interface seamlessly to many 

other fieldbus digital control systems. 

Open fieldbus protocols such as Profibus, 

Foundation Fieldbus, Device Net and 

Modbus are all available within the IQT 

actuator control option range. 

This is achieved simply and cost 

effectively through fitting an appropriate 
Rotork manufactured circuit board 

module inside the actuator's electrical 
housing - normally at the time of 

DaiceNet.. 

"`k,-,-;.!:resfl . 

MThe'.IQTkutilses-IrDAMcommunication 
Njklifir-intrusiv-etandlt 

standardised data exchange...Actuator 

set-up configuration,can be'analysed.an 
445.°4_1*t, 

if required changed "Avy,eryAQT0..4 - 
includes an on boarcV,'dat'allie:e4,; 
operational data suctias;AIVrolque 
profiles, actuator eveiOn-cKtitirtics 
can be downloaded 'fdrl'detaile&PI 

n,14 
investigation. Data logg emnformtion" 
can also be relayed tola,usefisittbmia 
an IrDATM compatible"PDA (weatherproof 
and intrinsically safe versions are 

available). After analysis, any changes to 
the actuator set-up configuration can be 

relayed back to the actuator. 

IQ-Insight PC software is a graphical user 

interface allowing all IQT set-up 
configuration and data logger 

production. Module commissioning and 

setup is carried out using a combination 
of the IQ Setting Tool and the network 
commissioning tools used for the 

chosen protocol. 

An internally mounted Pakscan field unit 
is used for remote control and status 
indication over a fault tolerant two wire 
serial link. The system has loop distances 
of up to 20 km without repeaters and host 

communications using Modbus protocol. 
System variables are programmable over 
the infra-red data link. 

%F.:44; ,.::^-e>.*.f. 

FOUNDATION 

Rotork IQ and IQT actuators are fully 
compatible with the following fieldbus 
communication systems: 

Modbus® 
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standard specification 

Mechanical 

European - Hazardous Area 

EExd IIB T4. ATEX (94/9/EC) II 2GD: 
CENELEC Norm EN50014 and EN50018. 
Temperature -20°C to +70°C (-4°F to +158°F). 
*Option -30°C to +70°C (-22°F to +158°F). 
*Option -40°C to +70°C (-40°F to +158°F). 
"Option -50°C to +40°C (-58°F to +104°F). 

EExd IIC T4. ATEX (94/9/EC) II 2GD: 
CENELEC Norm EN50014 and EN50018. 
Temperature -20°C to +70°C (-4°F to +158°F). 

EExde IIB 74. ATEX (94/9/EC) II 2GD: 
CENELEC Norm EN50014, EN50018 and EN50019. 

Temperature -20°C to +70°C (-4°F to +158°F). 
'Option -30°C to +70°C (-22°F to +158°F). 

*Option -40°C to +70°C (-40°F to +158 °F). 

*Option -50°C to +40°C (-58°F to +104°F). 

EExde IIC T4. ATEX (94/9/EC) II 2GD: 
CENELEC Norm EN50014, EN50018 and EN50019. 

Temperature -20°C to +70°C (-4°F to +158°F) 

International - Hazardous Area 

IEC. Exd IIB T4: 

IEC60079-0 and IEC60079-1 for Exd IIB T4. 

Temperature -20°C to +60°C (-4°F to +140°F). 

IEC. Exd IIC T4: 

IEC60079-0 and IEC60079-1 for Exd IIC T4. 

Temperature -20°C to 60°C (-4°F to +140°F). 

USA - Hazardous Area 

FM. Class 1, Division 1, Groups C, D, E, F, G 

hazardous areas: 
Factory Mutual - Explosionproof to NEC Article 500. 

Temperature -30°C to +60°C (-22°F to +140°F). 
*Option -40°C to + 60°C (-40°F to +40°F). 

*Option -50°C to +40°C (-58°F to +104°F). 
*Alternative for Group B hazardous area. 
Temperatures as for Groups C and D. 

Canada - Hazardous Area 

CSA ER Class 1, Division 1, Groups C and D 

hazardous areas: 
Canadian Standard Association - Explosionproof. 
Temperature -30°C to +70°C (-22°F to +158°F). 
*Option -50°C to +40°C (-58°F to +104°F). 
*Alternative for Group B hazardous area. 

Temperatures as for Groups C and D. 

International - Non 
Hazardous 

WT: Standard watertight, 
BS EN 60529 1992, IP68, 7 metres/72 hrs 
Temperature -30°C to +70°C (-22°F to +158°F) 

*Option -40°C to +70°C (-40°F to +158°F) 
*Option -50°C to +40°C (-58°F to +104°F) 

US - Non Hazardous 

NEMA 4, 4X and 6 

Temperature -30°C to +70°C (-22°F to +158°F) 
*Option -40°C to +70°C (-40°F to +158°F) 
*Option -50°C to +40°C (-58°F to +104°F) 

Canada - Non Hazardous 

CSA WT Canadian Standard Association - 

Watertight Wiring and components 
complying with CSA Enclosure 4 and 4X. 
Temperature -30°C to +70°C (-22°F to +158°F). 
*Option -40°C to +70°C (-40°F to +158°F). 
*Option -50°C to +40°C (-58°F to +104°F). 

Rotork can supply actuators to national 
standards not listed above. For details 
please contact Rotork. 

Electrical 

Power supplies 
IQT actuators are suitable for operation with 
the following three phase, three wire power 
supplies: 

50Hz 
200, 220, 240, 380, 400, 415, 440, 480, 500, 
550, 660 and 690 volts 

60Hz 
200, 208, 220, 230, 240, 380, 400, 440, 460, 
480, 575, 590, 600, 660 and 690 volts 

The required nominal operating voltage must 
be specified at time of order. 

Actuator performance is guaranteed with a 

voltage tolerance +1-10% and frequency 
tolerance +/-5Hz. Actuators are capable of 
starting and running up to speed with a 

maximum 15% volt drop. 

a 

. 

Uninterruptable power supplies 

Standard actuators can be operated on UPS 

systems providing the above specified 
tolerances are not exceeded and waveforms, 
harmonics, spikes etc. adhere to recognised 
supply standards such as EN50160. For more 
information refer to publication E130E. 

Power supply options 

IQT single phase 
Available for standard single-phase voltages: 
50Hz: 110, 115, 120, 220, 230 and 240 volts 
60Hz: 100, 110, 115, 120, 208, 220, 230 and 
240 volts 

IQT DC 
Available for the following DC supplies: 
IQT: 24 volts 

Non-standard voltages 
Actuators can be supplied to operate on 
power supply voltages other than those 
quoted above. Please apply to Rotork. 

Non standard tolerances 
Where voltage and/or frequency variations 
may be experienced outside those quoted 
above, or where operation under large volt 
drop conditions may be required please apply 
to Rotork. 

rotork: UK head office 
Rotork Controls Limited 
tel Bath 01225 733200 
fax 01225 333467 
email mail@rotork.co.uk 

A full listing of our worldwide 
sales and service network 
is available on our website at 
www.rotork.com 

USA head office 
Rotork Controls Inc 

tel Rochester (585) 328 1550 
fax (585) 328 5848 
email info@rotork.com 

As part of a process of on-going product 
development, Rotork reserves the right 
to amend and change specifications 
without prior notice. 

Published data may be subject to change. 

For the very latest version release, visit 
our website at www.rotork.com 

Rotork Controls LUC Oa* UK 

The name Rotork is a registered trademark. 
Rotork recognises all registered trademarks. 
Published and produced in the UK by 
Rotork Controls Limited. 
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J & P Richardson Industries Pty Ltd 

5.0 TEST SHEETS 

File: / /Jpr _Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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FLYGIC PERFORMANCE CURVE 
PRODUCT 

NP3153.181 
TYPE 

SH 
DATE 

2007-01-08 
PROJECT CURVE NO 

53-272-00-1070 
ISSUE 

2 

POWER FACTOR 

EFFICIENCY 

MOTOR DATA 

1/1-LOAD 

0.86 
90.0 % 

--- 
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-- 
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-- 
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IMPELLER DIAMETER 

197 mm 
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11 
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11 1111 IR "PIP 
Flowmeter Calibration Verification Certificate 

J & P Richardson 

Wednesday 24 January 2007 13:43 
Wednesday 24 January 2007 14:25 

Customer 

Date Performed 
Date Certificate Printed 

Site Details 
--Location -- 

Tag 
Operator 

ABB Notting Hill 
5629598 
Elvis Otia 

Results : 

Accuracy : 

Transmitter Zero 
Transmitter Span 
Transmitter Pulse Output 
Transmitter Analogue Output 
Sensor Electrode Integrity 
Sensor Energising Coil Integrity 

Pass 

Pass 
Pass 

Pass 
Pass 
Pass 

Declared "EMPTY" pipe status appears to be EMPTY. 

The above tests and results verify that the flowmeter 

is functioning within normal working limits, and is 

within ±1% of original calibration certificate. 

Transmitter Settings 

1.9678/-5/5/1.000 

Calmaster Details 
CM0119, V/00129/28/1 
Tue 5 Dec 2006 

Instrument, Serial No. 
Last Calibrated Sensor Calibration Factor 
Next Calibration Date Wed 5 Sep 2007 

Flow Range 15.0 Vs Firmware Version CalMaster v1.0 36/96 
Response Time Constant 3 seconds PC Software Version v2.31 25/08/2004 (Intn. ) 

Probe Factors ins 1.00000, prof 1.00000 DVM Serial No. N/A 

Analogue Output 4-20 Forward Resistor Serial No. N/A 

Second Analogue Range 100.0% (15.01/s) Flowmeter Details 
Pulse Output 0.09999 pulses/1 Type MagMaster, Electromagnetic 
Totaliser Units Kilo I Sensor S/No. 

Transmitter S/No. 
P/63853/8/3 
vkh038228 

Tag No. 5629598 
Meter Size 100 mm 

CalMaster is fully traceable to National and International Standards. 
For details please refer to CalMaster Traceability Documentation. 

ABB World Flow Technology Centres 

ABB Limited., ABB Inc, ABB Australia Pty Ltd., ABB Limited, 
Oldends Lane, Stonehouse 125 E County Line Road, Bapaume Road Dranselder Str2 
Gloucestershire Warminster. PA 18974. Moorebank D-37070 Gottingen 
England, GL10 3TA USA NSW 2170 Germany 
Tel +44 (0) 1453 82 6661 Tel +215-674-6000 Tel +61-2-9821-0111 Tel +49 0551 905 0 
Fax +44 (0) 1453 82 1478 Fax +215-674-6394 Fax +61-2-9821-0950 Fax +49 0551 905 777 

CALMASTER HELPLINE 
Email : calmaster@gb.abb.com or calmaster@us.abb.com 

QSTA1138 lss. 9 
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Printed Output From File Alarm No.2 Idle = 1 

"G:\ATAP\INSTRU-1\VICSER-1\ABB\MAGFIL Alarm No.2 Enable = 1 

E\VIM6695\6385383.MAG" Alarm No.2 Fault = 0 

Program v1.00 (30/08/1999) (WIN-PC) Alarm No.2 Forward = 0 

File Produced : 21/12/2006 10:31:43 Alarm No.2 Reverse = 1 

AM Alarm No.2 Cutoff = 0 

Alarm No.2 MtSensor = 0 

** Display Menu ** Alarm No.2 Hi = 0 

Alarm No.2 Lo = 0 

Display Mode = 0 Alarm No.2 Analog = 0 

Display Resolution = 2 Alarm No.2 Pulse = 0 

** Flow Menu ** ** Alarm Trip Menu ** 

Flow 
Flow 
Flow 
Flow 
Flow 
Flow 
Flow 
Flow 

Range 
Units 
Multiplier 
Time 
Response 
Probe Ins 
Probe Prof 
Cutoff 

= 25.00000 
= Ltr 
= xl 
= s 

= 3 

= 1.00000 
= 1.00000 
= 3 

** Analog Menu ** 

Alarm Trip Hi = 110 
Alarm Trip Lo = -110 
Alarm Trip Hyst = 1 

Alarm Trip Disp = 0 

** Input Menu ** 

Input Clr 
Input Idle = 0 

** MtSensOr Menu ** 
Analog FSD 20 
Analog Zero 4 

Analog Dir Fwd 1 

Analog Dir Rev = 0 

Analog No. 2 100.00000 

MtSensor Trip 

** Sensor Menu 

= 50 

** 

Sensor Number = P/63853/8/3 
** Pulse Menu ** Sensor Tag VIM6695 

Sensor Size 100 
Pulse Factor = 0.09999 Sensor FACTOR 1 = 1.96779 
Pulse Cutoff = 0 Sensor FACTOR 2 = -5 

Pulse Max = 800 Sensor FACTOR 3 = 5 

pulse Idle = 1 Sensor FACTOR 4 = 1.00000 
Pulse Size = 0 

** Totaliser Menu ** 

Totaliser Units = Ltr 
Totaliser Multiplier = k 
Totaliser Clear Enab = 0 

** Alarm No.1 Menu ** 

Alarm No.1 Idle = 1 

Alarm No.1 Enable = 1 

Alarm No.1 Fault = 1 

Alarm No.1 Forward = 0 

Alarm No.1 Reverse = 0 

Alarm No.1 Cutoff = 0 

Alarm No.1 MtSensor = 1 

Alarm No.1 Hi = 0 

Alarm No.1 Lo = 0 

Alarm No.1 Analog = 0 

Alarm No.1 Pulse = 0 

** Alarm No.2 Menu ** 

«== END OF FILE ==» 
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PACKING LIST 

SERIAL No. 0 678 .-11 ic 1 3 TICK TO CONFIRM 
PACKED 

SENSOR c./. 

TRANSMITTER 1( 

CABLE X 

MANUAL 

EARTH RINGS k 

CAL. CERT. k_.---. 

CALMASTER DISK 

POTTING c../- 

MATL. SAFETY SHEET (,--- 

DOCUMENTS TO QA. 

AQUAMASTER 'R' OR ' S ' X 

PACKER / CHECKER L/-1- 

STAMP 

QSTA 1290 Issue 1 
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J & P Richardson Industries Pty Ltd 

6.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION 

INDEX 

1) FLOW METER 

2) SURGE DIVERTER 

3) CURRENT SHUNTS 

4) TELEMETRY INSTALATION GUIDE 

5) TELEMETRY USER MANUAL 

6) TELEMETRY SPECIFICATIONS 

7) SOLID STATE STARTER 

8) MAIN SWITCH CHANGEOVER 

9) CURRENT TRANSFORMER 

10) MONITOR PRO 

11) CONTROL TRANSFORMER 

12) CIRCUIT BREAKER 

13) DUPLEX PUMP CONTROLLER 

14) RELAY 

15) PID CONTROLLER 

File- //.11nr Serverklons/Iseheri/Maste.rs (inn Revision (1 Tate 75 May '7001 
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Instruction Manual 
IM /MM /SF_8 

Electromagnetic Flowmeters 

MagMasterTM 

Approved 

Cenelec/ATEX 

AL ri la 
IMO ILI 
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ABB 

The Company 
We are an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas and 
liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we offer 
customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result 
from over 100 years experience, combined with a continuous program of 
innovative design and development to incorporate the latest technology. 

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow 
calibration plants operated by the Company, and is indicative of our 
dedication to quality and accuracy. 

EN ISO 9001:2000 
ISI 

Cert. No. 05907 

EN 29001 (ISO 9001) 

RIM 

Lenno, Italy - Cert. No. 9/90A 

Sonehouse, U.K. 

Electrical Safety 
This instrument complies with the requirements of CEI/IEC 61010-1:2001-2 'Safety requirements for electrical equipment for 
measurement, control, and laboratory use". If the instrument is used in a manner NOT specified by the Company, the protection 
provided by the instrument may be impaired. 

Symbols 
One or more of the following symbols may appear on the instrument labelling: 

A\ Warning - Refer to the manual for instructions 

A\ Caution - Risk of electric shock 

OProtective earth (ground) terminal 

1- = Earth (ground) terminal 

Direct current supply only 

---- Alternating current supply only 

Both direct and alternating current supply ----- 

The equipment is protected through double 
insulation 

Informa ion in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this manual 
for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior approval of 
the Technical Communications Department. 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in 
accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions 
of high pressure and/or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe 
handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where 
applicable) may be obtained from the Company address on the back cover, together with servicing and spares 
information. 
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CONTENTS 

1 INTRODUCTION 1 

2 MECHANICAL INSTALLATION 2 

2.1 Unpacking 2 

2.2 Installation Conditions 2 

2.3 Mechanical Installation 4 
2.3.1 Transmitters 4 

2.3.2 Sensors 4 

3 ELECTRICAL INSTALLATION 5 

3.1 Grounding 5 
3.2 Cables 6 

3.2.1 Cable 
(Remote Versions only) 6 

3.2.2 Cable 
(Alternative Type - North 
American Wiring Practice) 7 

3.2.3 Cable Glands 
(IEC Installation Practice) 7 

3.2.4 Conduit Adapters and 
Cable Glands 
(North American - 0.5in) 8 

3.3 Connection Requirements 8 
3.3.1 Sensors 8 
3.3.2 Transmitters (All versions) 10 
3.3.3 Alternate 

Wiring Configuration 12 
3.4 Input/Output Connections 12 

3.4.1 Frequency Outputs 13 
3.4.2 Alarm Outputs 13 

3.4.3 PLC Interface 13 

3.4.4 Contact Input 14 

3.4.5 Current Output 15 

3.4.6 Computer Connection 16 

3.4.7 Power Supply Connections 17 
3.4.8 Profibus Connections 18 

4 STARTUP AND OPERATION 19 
4.1 Startup 19 

APPENDIX A - ENVIRONMENTAL 
PROTECTION 21 

SPECIFICATION 22 

1 INTRODUCTION 

MagMasterTM is a range of high performance 
electromagnetic flowmeters for the measurement 
of electrically conductive fluids and slurries, and is 

normally supplied as a calibrated system, with the 
transmitter factory configured to a supplied full- 
bore or insertion probe sensor. 

A wide range of options is available to suit most 
applications, including: 

Integral or remote transmitter. 

Insertion Probes. 

Approved Versions, including: 

Hazardous area operation. 

HAR1TM communication protocol. 

PROFIBUS DP communication protocol. 

Warning. For MagMaster Approved / 
Hazardous Versions read in conjunction 
with IM/MM-BK1. 

Warning. 
Installation and maintenance must 
only be carried out by suitably trained 
personnel. 
All relevant sections of this manual 
must be read before selecting a 

location. 
Safety requirements of this 
equipment, any associated 
equipment and the local environment 
must be taken into consideration. 
The installation and use of this 
equipment must be in accordance 
with relevant national and local 
standards. 

1 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

Fig. 2.3 Lagging (High Temperature) 

2 

>2 x pipe dia. 

1.4 
i 

minimum 

>5 x pipe dia. 

minimum 

Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

trizicirr 

-20°C (-4°9 
Minimum 

60°C (140°F) 
211rMaximum 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

Fig. 2.11 Within Environmental Rating 

Fig. 2.14 Temperature Difference 

I 

Fig. 2.15 Shade 

3 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) 

214mm I I J J J J J J 232mm (9.13in) 
(8.43in) (Fixing Centres) 

32mm 
(1.26in) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1/4in) Diameter 

Allowance for 
cable bends 
200mm (8in) 

Caution. Do not overtighten fixings, 
especially on an uneven surface. 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

Caution. 
Do NOT exceed the maximum 
working pressure marked on the 
equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors 
below 200mm. 

Gasket same size as pipe 

Fig. 2.17 Gasket Fitting 

4 

Metal 
face 

Gasket PTFE 

<15mm bore sensors 

Caution. For wafer type sensors of 
<15mm bore, the fluid seal must be 
made against the PTFE. Otherwise use a 

full face gasket. 

Fig 2.18 Wafer Type Sensors 
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3 ELECTRICAL INSTALLATION 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

>4mm2 (<10AWG) 
Copper Wire 

Fig. 3.1 Pipelines 

Common Ground 
(Plant bonding) 

A 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) >4mm2 
(<10 AWG) 

Wire 

J- 
Grounding Rings Common Ground 

(Plant bonding) 

Gasket Gasket 
Grounding Ring 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 

5 
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...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) 
Insulation (Grey) 
Foil Secondary Screen 

Red wire (CD1) 

Optional Steel Wire Armor 
and submersible overjacket 

Ground Wire (ESCREEN) 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 

Inner Insulation (Blue) 
1 Conductive Layer (Black) 

Primary Screen (DS1) 
$4, Insulation (White) 

Foil Secondary Screen 
/./ 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 
Inches 

4 3 

150 100 

I I I 

Millimetres 

Gry 

2 1 0 

50 

Red (CD i) 

0 

Yellow (CD2) 

Overjacket Armor 

Sheath 

Ground wire sleeved, 
to post. (Ground) 

White 

) 
Fig. 3.4 Cable Preparation 

Screen (DS2) 
Pink (SIG2) 
Violet (SIG GND) 
Blue (5101) 
Screen (psi ) 

6 
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3 ELECTRICAL INSTALLATION... 

3.2.2 Cable (Alternative Type - North American Wiring Practice) 

Grey Coaxial Core/Wires White Coaxial Core/Wires 
Signal Core/Wires Signal Core/Wires 
Inner Insulation (Pink) Inner Insulation (Blue) 
Conductive Layer (Black) - / Conductive Layer (Black) 
Screen --. Screen 
Insulation (Grey) -..-.. --.. , Insulation (White) 
Foil Screen Foil Screen 

Red 

Violet 
Green/Yellow 

Cable - Part No. STT3350 

Yellow 

Screen 
Outer Drain Wire 
Outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

4 Inches 2 
1 

100 Millimetres 50 

Outer Overall screen drain 
Insulation wire to ESCRN 

Red 

Ye lloW 

Grey covered coax 
Inner to SIG2. Screen to D62 

Violet to SIG GND ' 

White covered coax 
Inner to SIG1.. Screen to DS1 

Length for 
Probe Head 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

0 

Length for 
Transmitter 

3.2.3 Cable Glands (IEC Installation Practice) 

Fig. 3.7 Cable Gland 
(IEC Installation Practice) 

Warning. 
Rigid conduit must not be fitted to 
the transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

7 
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...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
1.11. Face Seal -* 

Face 
Seal 

Conduit Adapters 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Hub 

-411- Gedney 
(Present in 0.Z. 

Fittings) 

slightly for 
different makes 4 ft typical for 

0.Z.Gedney 

Seal Fittings vary Illustration 

Outer Nut 

Fig. 3.8 Conduit Adapters and Cable Glands 

Cable Glands 

Fig. 3.9 Connection Requirements 

8 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a 
matched system. Check serial numbers to ensure 
they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 
integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box and 
then potted on completion with the supplied 
potting material - See Appendix A. 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 127 of 272



 

3 ELECTRICAL INSTALLATION... 

Caution. (Remote versions) 
Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 

Internal appearance of Terminal Box may vary from that shown. 

Alternative Terminal Box A Standard Terminal Box 

( Note. If link is fitted, do NOT remove ) 

= 
YeRlIoewd ::I; 

Violet . " 
Screen 

Blue 
Pink 

Screen ...: 

1 
- , 1 *.. 

:.'N I 
n d] 

Grey Coaxial 

White Coaxial 

Yellow/Green 
(if present) 

tt:4 
Sleeved Ground 
Wire 

-7 Screen --iGrey 
-6 Pink -I coaxial 
-5 Blue -I White -4 Screen -'coaxial -3 Violet 

I I III 

-2 Ye low 
-1 Red 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

- Sleeved Ground Wire 
and Yellow/Green 
(if present) 

9 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
cable entries must 
be blanked with the 
permanent blanking 
plugs supplied with 
the transmitters. 

Remove 
Protection 
Cover 

Fig. 3.11 Transmitter Connection Terminal 

Slacken 
captive 
screws 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial cables. 
Substitute sensor cable of any kind is not acceptable. 
Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires. 
Sensor cable may only be joined using company supplied junction box - available 
separately. 

Terminal Identification 
Each terminal block has two parallel rows of connectors. The corresponding label for each connector is 

printed on the board as shown in fig 3.12. 

L_J -111; 

I 0 (S) 

0 0, 

Caution. It is important that all wires are correctly 
connected to their corresponding terminal. 

Fig 3.12 Terminal Identification 

10 
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3 ELECTRICAL INSTALLATION... 

...3.3.2 Transmitters (All versions) 

Drive 
Connections 

Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

White Coax 
Blue Inner (SIG 1) 

Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Ground Wire (11) 
(Safety Earth) 

}Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

c 
), 

S 

Jr, 
Gnd Sam MENci 

IMMO NM 
Mi. If 

Connection 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

jGrey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 
Violet (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

11 
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...3 ELECTRICAL INSTALLATION 

3.3.3 Alternate Wiring Configuration 
Some later transmitters have an alternative (plug-and-socket) sensor wiring configuration (see Fig. 3.15) 

This connector may be either an integral part of the termination area or, alternatively, part of the Cal Master 
adapter board. The wiring of both these variants is the same. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires (using a 

screwdriver with a 2.5mm blade to tighten the terminal screws) and replace the plug. 

Adaptor Plug 

Yellow 

Red 

00 Zz 
COCCCD (i)(70(i) 
C.X.)0C.0 OCOWO 

Ground Wire 

Pink 
Grey 

Blue 

White 

Violet 

Caution. Remove any exposed 
black conductive layer from the 
inner insulation of both coaxial 
cables. 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION for Input/Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 
Hazardous area requirements are not considered in the following pages. 
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3 ELECTRICAL INSTALLATION... 

3.4.1 Frequency Outputs - Fig. 3.16 3.4.3 PLC Interface - Fig. 3.18 

Counter/Totalizers 
DC K 

supply -CO11- 
Forward Flow 
UNUCIUEll 

'- -riZi'352,.6i - 4 
and/or 

Reverse Flow 

Electromechanical 
Connections 

Counter/Totalizers 

Forward Flow Flow 

MagMaster Transmitter 

F OUT A 

PL.SOV 

O F OUT A 

and/or -'"'.1ZE`'--1516; --- Reverse 

Telemetry, Electronic 
Counters etc. 

PLSOV 

0 
0 

0 

0 
0 

0 

I 

I 

0 
0 

C 

r 
C 

01 
01 

101 

Fig. 3.16 Frequency Output Connections 

3.4.2 Alarm Outputs - Fig. 3.17 

7 - - - 
DC 

supply 

' 
:`,Typically 1k 

1W 

LPI.0 

Ii 
DC common 

PLC - Common -ye 

0 

, 

Dc '. -1 FWC±_o_ 
°Supply y $ , F UT A 

riev - 
I T-L . 

( 

-0. 
F OUT B - - - 

PLC i ° PLSOV '''..-.....-... 
L - - - -. 

PLC - Common +ye 

Fig. 3.18 PLC Interface 

0 
0 
0 

0 
0 

C 

I 
C 

C 

01 
01 
01 
01 

0 
0 
01 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 27f2 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are 
electrically separated from all other Magmaster connections. 

MagMaster Transmitter 
Alarms 

Information. Relay and Timer Switch 
shown for example only. Connect as 
required. 

DC. 
supply 0 

Tmer 
Al""" Switch MagMaster Transmitter 

0 
, ALARM1 

and/or 

Alarm 2 

Fig. 3.17 Alarm Output Connections 

ALARM2 

Relays and Timers 

13 
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...3 ELECTRICAL INSTALLATION 

3.4.4 Contact Input - Fig 3.19 

Switch 

0 
MagMaster Transmitter 

Volt-free Contact 

5V DC supply 

IF 

Switch 

IX - 

YTS 
MagMaster Transmitter 

50.0 

Open Collector (or Grounded Contact) 

IXT VP- 0 
MagMaster Transmitter 

Voltage Signal or Logic Signal 

ALARM 2 

Da VP. 
IXT - 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 

14 
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3 ELECTRICAL INSTALLATION... 

3.4.5 Current Output - Fig. 3.20 and 3.21 

Information. 
Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accuracy if used. 

Vs 

HART link 
rMagMaster Transmitter 

IC+ IC- IC2 IC- 
Normal Alternative 

HART connections 
where applicable 

Information. For Multidrop HART installations, remove 'HART Link' and connect HART 
systems directly to IC2: this allows the analog output function to be retained. 

Fig. 3.20 Current Output Connections: Standard 

Receiver No. 2 - Reverse 

/././../././/2/./Zetzl./2M/JJJ/_/-/././.0 

Reverse +ve + HART 

./ZaL,f/././././ 

Mem 

Receiver No. 1 - Forward 

Information. Multidrop 
HART mode cannot be used 
with this configuration. 

Forward +ve 

Common 

IC- IC2 

HART connections 
(where applicable) 

I MagMaster Transmitter 

0[ 

0 
- 0 

110 

Fig. 3.21 Current Output Connections: Dual Current Option 

15 
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...3 ELECTRICAL INSTALLATION 

3.4.6 Computer Connection - Fig. 3.22 and 3.23 

Information. RS422/423 option is electrically isolated from all other MagMaster connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

DX-SIG 0 RX DATA - 5 
TX+SIG F RX DATA + 8 
RX-SIG 0 TX DATA - 3 
RX+SIG l'j TX DATA + 6 

OVC 6 SIGNAL GROUND 4 
- 0 DCD 

Link 
71 

DTR together ( together - DSR 2 

MagMaster 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

0 
0 
0 
0 

Mag Master 
TERMINALS 

RS232 
Name 

9-Pin 
PC 

Connector 

25-Pin 
PC 

Connector 

Hygienic 
Adaptor 

Cable 
DC-SIG 

F2 

1- 0 
w i 
0 0 

RXD 2 I 3 Red 
TX+SIG - I - - 
RX -SIG TXD 3 I 2 

r( 7 

I _Oinked) 
120 link 

1 6 together 

Blue 
Yellow RX+SIG GND 

(linked) 
5 

(linked) 
4 ink 

6 together 

OVC Green 
- - DTR ink 

- DSR together - 
- RTS ink 7 link [ 4 fink 

8 together 1 5 together 

- 
- CTS ogether - 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 

16 
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3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

Warning. 
DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSMITTER. 
Electrical installation and earthing (grounding) must be in accordance with relevant national 
and local standards. 

ABB Limited 

Transmitter Label 
SUPPLY 95V - 240V AC ( 

Neutral (N/L2) to N 

En-1 Line (utt)to 

Internal C)Extemal 

AC power via a suitable 
isolator and fuse 

>4mmt 
10 A.W.G.) 

Copper Wire 

Fig. 3.24 Power Supply Connections (AC Version Transmitter) 

Note. On some AC-powered board variants the replaceable cartridge-type line fuse is omitted. 
A thermal solid-state fuse is fitted but may be located elsewhere on the board. 

17 
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...3 ELECTRICAL INSTALLATION 

ABB Limited 

Transmitter Label 
1--Rc---.2pPLY //V - 40V DC 7A4E; 

Fig. 3.25 Power Supply Connections (DC Version Transmitter) 

3.4.8 Profibus Connections 
Refer to the separate manual (IM/MM/PBS) for details. 

18 
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4 STARTUP AND OPERATION 

Warning. 
Ensure Plant Safety while 
configuring, at all times. 
The 9-way D-Type Serial Link is not 
isolated. Ensure that it is NOT 
connected to power earth (ground), 
with cathodically protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in 
Fig. 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter display 
area, or by pressing the button on the keypad 
versions or the remote display, steps the display 
through the following sequence: 

% (Flow Rate % of Range) 

> (Forward flow total value) 

< (Reverse flow total value) 

(Net flow total value) 

Alm (Active alarms) 

Vel (Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more than 
one alarm is present. 

Application of the wand to the right hand icon, or 
pressing the keypad button, resets the totaliser 
display, if this facility is enabled. 

Information. 
For the use of local or remote serial 
communication, and configuration, 
see the Quick Reference 
Programming Guide or the main 
MagMaster manual. 
For all versions supporting HARTTm, 

see the main MagMaster manual. 

.43567 ltr 

12.32813,101 
>43567 Ltr--'''''N\\\ 

12.328Ltr/s 

Icons where Magnet 
is applied 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non-Keypad Version) 

Magnetic 
Wand 

Magnetic 
Pen 

19 
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...4 STARTUP AND OPERATION 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

Warning. 
Potting materials are toxic - use suitable safety precautions. 
Read the manufacturers instructions carefully before preparing the potting material. 
The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 
Check all connections before potting - see ELECTRICAL INSTALLATION. 
Do not overfill the terminal box or allow the potting material to come into contact with the '0' 
ring or groove. 
Do not let potting material enter conduit, if used. 
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SPECIFICATION 

Specification - Sensor 
Sizes 

Sizes 
mm (in.) 

Flow Range 
Minimum Maximum* 

m 1/h (US g/min) m '/h (US g/min) 
15 (0.6) 0.005 (0.021) 6 (28) 

20 (0.8) 0.009 (0.038) 11 (50) 

25 (1) 0.014 (0.059) 17 (77) 

40 (1.6) 0.035 (0.15) 45 (197) 

50 (2) 0.053 (0.23) 71 (311) 

65 (2.5) 0.089 (0.40) 119 (525) 

80 (3) 0.136 (0.59) 181 (796) 

100 (4) 0.21 (0.94) 283 (1243) 

150 (6) 0.47 (2.10) 640 (2797) 

200 (8) 0.84 (3.73) 1130 (4974) 

250 (10) 1.32 (5.83) 1770 (7771) 

300 (12) 1.91 (8.4) 2540 (11190) 
350 (14) 2.60 (11) 3460 (15230) 
400 (16) 3.39 (15) 4520 (19890) 
450 (18) 4.29 (19) 5730 (25180) 

500 (20) 5.3 (23) 7070 (31090 
600 (24) 7.6 (33) 10180 (44760) 

700 (28) 14 (46) . 13850 (60920) 

760 (30) 16 (52) 15900 (69930) 

800 (31) 18 (60) 18100 (79560 

900 (35) 23 (75) 22900 (100700) 

1000 (39) 28 (93) 28300 (124300) 
1050 (41) 31 (112) 34200 (150400) 
1200 (47) 41 (134) 40700 (179000) 
1400(55) 55(182) 55400(243700) 
1500 (59) 64 (208) 63600 (279700) 
1600 (63) 72 (238) 72400 (318300) 

1800 (71) 92 (302) 91600 (402800) 
2000 (79) 113 (372) 113100 (497400) 

2200 (87) - 136 (451) 137000 (602000) 

Based on 10ms-' (33fts-'), but instrument capability in excess of 
(50fts-') 

Accuracy (under forward flow reference conditions) 

5.0 

4.0 

°: 3.0 
ee 

a 2.0 

1.0 

0.20 - 
0.15 

0 

Sizes a 700mm (27 in.) 

1rnmis P.00C33ft/s) tor veloates 
below 0.4mts (1.32/s) 

I I 

Saes s 602mm 124 

z0.75mis (0.0O2511./s) tcs mlocites 
below 05cnts 11.54111e 

01 02 03 04 05 
Velocity - m/s (ft/s) 

Analog output 

Temperature effect 

Transmitter 

Power supply variation 

Pressure effect 

.0 15.0 

Additional < ±0.008mA 

<10.08% of reading/10°C 

Analog output - Additional 

<x0.08% of reading/10°C 

Negligible 

<0.15% over the operating range of 
the equipment 
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SPECIFICATION... 

...Specification - Sensor 

Wetted Material Electronic Display Unit 
Lining Mounting 

Suitable for potable water and waste water Integral with sensor 
(all materials UKWFBS listed) 

OR 
Contact factory for non-standard materials 

Remote up to 100m (325 ft) 
Electrodes Longer lengths available on request 

Stainless steel 316 
Contact factory for non-standard materials Housing 

IP65 (NEMA4) 
Flanges 

Glass-loaded polypropylene, 
Carbon steel 

polycarbonate window ULVO rated 

Pressure limitations 
5600mm as flange rating 

5700mm 6, 10 or 16 bar 

Environmental protection 
11,68 (NEMA6) 

Buriable to 5m (16 ft) depth 

Pressure equipment directive 97/23/EC Power supply* 

Electrical connections 
20mm glands, or accepts 
'A in. NPT connections 

Sensor cable 
ABB cable supplied as standard 

Armored version available on request 

This product is applicable in networks for the supply, distribution 
and discharge of water and associated equipment and is therefore 
exempt. 

Conductivity 
?5µS /cm 

End connections 
PN6 ANSI B16-5 Class 150 

PN10 ANSVAWVVA C207 Class B & 

PN16 AS2129 Table 'C' 

or BS10/AS2129 Table 'D' & 'E' 

Temperature Ranges 

Voltage Type 
Voltage Range (V) 

Absolute rating Frequency (Hz) VA 

AC 1 85 to 265 

--13-6-7- 
47 to 440 <20 

11 to 40 <20 

Tower supply fully isolated 

Liquid Sensing 

Drives output to zero with an empty pipe 

Languages 
Operation in English, French, German, Spanish, Italian, Dutch plus 
others on application 

Process 

70°C (158°F) 

-10°C (14°F) 

Ambient Storage 

4- 60°C (140°F) 

-20°C (-4 °F) 

-- 75°C (167°C) 

- -20°C (-4°F) 

23 
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...SPECIFICATION 

Output/Inputs 
Common 

mA 
<21mA, 16V 

Forward 11 <800Hz, <35V open collector 
1,1 square wave, or fixed pulse 

F7 Reverse )1 width <2.5s, 250mA 

Choice of 
9 alarms 1 11 <35V, >250mA open collector 

! Contact closure or logic input 

Totalizer reset 
Dual range selection 
Output hold 
Drive to zero 

RS232 
(local only) 

9-pin D-connector (PC compatible) 

Optional (For blind & 2-line display units) 

Dual mA 

Profibus DP v0 

HART 

Optional (For keypad units) 

Dual mA 

Dual analog (optional) 
Non-active output is 4mA or OmA 

Dual analog 
Non-active output is 4mA or OmA 

Galvanic isolation to 50V DC between analog pulse/alarm 
and earth/ground 

24 

Mounting 

Pipe Connections 

>5 x pipe dia. >2 x pipe dirt 

minimum minimum 

now Directon 
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SPECIFICATION 

Sensor Specification (nominal dimensions) 

15 to 2200mm (0.5 to 84 in.) 

Meter Size 
mm 

Flange Size 
Length A mm (in.) 

Approximate Weight 
kg (lb) Metric Flanges (DN) BS10 Flanges (in.) AWWA C207 

Flanges (NPS) 

15 15' 
n/2_ 

1 i 
22. 

20 20' 
3/4 3/4 

i 

, 7 (15) 

25 25' 1 1 

40 _______. 40" l/_.. 1'/ . 200 (7.9)* 9 (20) 

50 50' 2 2 10(23) 

65 65* 2'/2. 2'4_ 18 (40) 

80 80' 3 3 18 (40) 

100 100' 4 4 250 (9.8)* 24 (54) 

150 150' 6 6 300 (11.8)' 38 (84) 

200 200" 8 8 350 (13.8)" 37 (81) 

250 250" 10 10 450 (17.7)" 
..___ 

60 (132) 

300 300" 12 12 l 500 (19.7)- 70 (154) 

350 350" 14 14 1 550 (21.7)- 100(220) 

400 400" 16 16 600 (23.6)" 115 (253) 

450 450" 18 18 698 (27.5)- 160 (352) 

500 500" 20 20 768 (30.2).* 217 (455) 

600 600" 24 24 918 (36.1)- 315 (693) 

700 700- 27 28 i 700(27.6) - 
.760 760- 30 30 I 762 (30)- 430 (945) 

800 800- - - 
i 800 (31.5) - 

900 900- 36 36 1 900 (35.4)- 540 (1190)-- 
1000 1000- 39 39 l 1000 (39.4)- 720 (1585) 

1050 1050- 42 42 j 1067 (42)- 880 (1930) 

1200 1200- 48 48 j 1200 (47.2)- 1000 (2160) 

1400 1400- 54 54 1400 (55.1)- 1450 (3190) 

1500 1500- 60 60 j 1524 (59)- 1370 (3000) 

1600 1600- 66 66 1600 (63)- 2000 (4400) 

1800 1800- 72 72 2250 (88.6)- 2400 (5280) 

2000 2000- 78 78 2500(98.4) "' 3200(7040) 

2200 2200- 84 84 2750(110) - 4200(9300) 

'Tolerance +0/-3mm 
"Tolerance +0/-5mm 
-Typical tolerance +0/-10mm 

Dimensions in mm (in.) 

A 

SS/MAG/WW Issue 12 

25 
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NOTES 

26 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 145 of 272



NOTES... 
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PRODUCTS & CUSTOMER SUPPORT 

Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 
- Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, AC 
Motors to 1kV 
Drive Systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi-loop Controllers 
Circular Chart and Strip Chart Recorders 
Paper less Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Flow Elements 

Marine Systems & Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Referbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics Instrumentation 
ph, Conductivity, and Dissolved Oxygen 
Transmitters and Sensors 
Ammonia, Nitrate, Phosphate, Silica, Sodium, 
Chloride, Fluoride, Dissolved Oxygen and 
Hydrazine Analyzers. 
Zirconia Oxygen Analyzers, Katharometers, 
Hydrogen Purity and Purge-gas Monitors, 
Thermal Conductivity. 

Customer Support 
We provide a comprehensive after sales service via a 
Worldwide Service Organization. Contact one of the 
following offices for details on your nearest Service and 
Repair Centre. 

United Kingdom 
ABB Limited 
Tel: +44 (0)1453 826661 
Fax: +44 (0)1453 829671 

United States of America 
ABB Inc 
Tel: +1 215 674 6000 
Fax: +1 215 674 7183 

Client Warranty 

Prior to installation, the equipment referred to in this 
manual must be stored in a clean, dry environment, in 
accordance with the Company's published 
specification. 
Periodic checks must be made on the equipment's 
condition. In the event of a failure under warranty, the 
following documentation must be provided as 
substantiation: 

1. A listing evidencing process operation and alarm 
logs at time of failure. 

2. Copies of all storage, installation, operating and 
maintenance records relating to the alleged faulty 
unit. 
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ABB has Sales 8 Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 

ID ND 
int 111191111 

ABB Limited ABB Inc. 
Oldends Lane, Stonehouse 125 E. County Line Road 
Gloucestershire Warminster 
GL10 3TA PA 18974 

UK USA 
Tel: +44 (0)1453 826661 Tel: +1 215 674 6000 
Fax: +44 (0)1453 829671 Fax: +1 215 674 7183 

The Company's policy is one of continuous product improvement 
and the right is reserved to modify the information contained 

herein without notice. 

Printed in UK (12.04) 

C ABB 2004 
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ilmNoutrac. unirEann 

MAIN SWITCHBOARD (MSB) SURGE PROTECTION 

Use MULTIMOV high energy surge diverters 
for point of entry protection at main 
switchboards. Models are available for all 
wiring systems worldwide. 

All Mode Protection 

Models containing N-E protection (/N 
versions) feature all mode protection. 
Protection is provided for all combinations 
of lines (L-N, L -E, N -E) ensuring the maximum 
level of protection is achieved at all times. 

Redundant Segments 

MULTIMOV surge diverters feature a parallel 
redundant arrangement of high energy metal 
oxide varistors (MOVs), thus promoting long 
life and exceptional surge handling capacity. 
In the event of a varistor failure the remaining 
segments continue to provide protection. 

Surge Current Fusing 

Surge current fuses allow components to 
absorb maximum energy but in the event of a 

component failure the fuse will open to isolate 
the damaged component. 

S 

Thermal Sensing 

Sustained overvoltages can cause 
components to overheat and degrade. 
Thermal sensing warns of this condition 
without disconnecting the protection. 

Percentage Active Display 

A digital display confirms the device rating 
upon switch on then displays percentage 
active. The display indicates segments status 
and thermal overload. 

External Alarms 

Models featuring external alarms have voltage 
free changeover contacts for remote status 
indication. 

Safe Metal Enclosure 

Novaris surge protection products are housed 
in safe, all metal enclosures. In the event of a 
prolonged overvoltage they will not catch fire 

or explode. 

Technical; Ihfor jiket 1`` 6 ik-S-D3- 120 

fy 

I- - 

Single Phase 

-SD1-80/z 
SD1-120/z 
SD1-160/z- 
SDI -200/z 

Three Phase 

SD3-80/z 
SD3-120/z 
SD3-160/z 
SD3-200/z 

All mode protection 

Redundant segments 

Surge current fusing 

Thermal sensing 

Percentage active 
display 

External alarm 

Safe metal enclosure 
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x= 
Y= 
z= 

Ordering Guide 

SD x y /z 
1, 2, 3 

80, 120, 160, 
/N 

: i I 

200 

tpecificatiOns, 
Description 

:'Connection type 

Isiominak(oltage 
SD1-)occtx, 

MULTIMOV surge diverter 

Shunt . 

220 / 230 / 240VAC RMS 
380 / 400 / 415VAC IRMS 

Phases: 
Surge rating kA: 
N-E protection: 
At major distribution boards or in non-MEN wiring systems protection between 
the neutral and earth conductors is essential to providing true all mode protection 
This protection is provided via a very high energy gas filled arrester 

Polycarbonate enclosu re: /P 
Use a suitably rated polycarbonate enclosure for mounting external to the MSB 
in damp and dusty conditions A clear lid allows protection status to be easily 
viewed 

Metal enclosure: /E 
Metal enclosures are ideal when the protection cannot be installed in the MSB 
Enclosure door cut outs allow status of protection components inside to be 

easily viewed 

Extended voltage: /EV 
Under poor power quality conditions the line voltage may exceed 280V The / 
EV series has been designed to withstand up to 440V between any phase to 
neutral allowing them to survive up to 440V continuous voltage and still provide 
adequate protection. Only available with 80kA, 120kA and 160kA models. 

e.g. SD3-160/N/E 

70 

01 

SD1-)0« 

240 

bimensions 

78 r. 

N 

SP1 IN 

260 

SD3-noc IN 

78 

100 

Safety 

The Siemens Metal Oxide Varistor (MOV) Handbook states: 

Overload may result in, package rupture and expulsion of hot material 
For this reason a varistor should be physically shielded from adjacent 
components eg. by a suitable metal case. 

MULTIMOV surge diverters are enclosed in all-metal enclosures and circuit 
components are not encapsulated in any form of epoxy resin. 

Working voltage 
SD1-xxx/x 
SD3400dx 

Working frequency 

Working temperature 

Working humidity 

200 280VAC RMS 
346 -4 485VAC RMS 

40 -s 60Hz 

- 40 7),85°C 

'0 -4 90% 

Peak surge handling per mode (8120gs) 
SDx-80/z 80kA 
SDx-120/z 120kA 
SDx-160/z 160kA 
SDx-200/z 200kA 

Let through voltage for 6kV, 3kA (8/20ps) pulse 
L-N <800V 

Standards compliance ANSI C62 41 cat, A, B, C 
AS1768-2003 cat. A, B, C 
BS6651-1999 cat. A, B, C 

CP33-1996 cat. A, B, C 
IEC 1000-4-5-1995 

J-UL1449 Second Edition 
0 N2530 

<5ns 

<511A 

Digital display of segment 
status. 

Changeover contact on one 
segment failure or thermal 
overload. 

Response time: 

Earth leakage current: 

Display: 

' Alarms: 

Alarm isolation: 

Terminal Capacity: 
Power 
Alarms 

4KV to active circuitry. 

16mm2 
2.5mm2 

Weight 
Unit Weight: 

SD1-xxx 1.2kg 
S D1-xxx/N 2.0kg 
SD3-xxx 5.0kg 
SD3-xxx/N 6.0kg 

Polycarbonate enclosure: 
SD 1-xxx 0.9kg 
SD1-xxx/N 2.0kg 

Metal enclosure: 
S D 1-xxx 3.5kg 
SD3-xxx/N 6kg 

Note: Polycarbonate and metal enclosure weights are 
additional to unit weights. 

Distributed by: 

°yak,. 
72 Browns Road, Kingston, TAS. 7050 
AUSTRALIA 

Telephone 
Facsimile 
E-mail 
Web site 

+61 3 6229 7233 
+61 3 6229 9245 
sales@novaris.com.au 
www.novaris.com.au 
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MultiTrode - Overview 

f I 

HOME 

COMPANY 

MUNICIPAL PRODUCTS 

INDUSTRIAL PRODUCTS 

DISTRIBUTORS 

TRAINING & SUPPORT 

CASE STUDIES 

TECHNICAL PAPERS 

CONTACT US 

NEWS 

CAREERS AT 
MULTITRODE 

DESPATCH TRACKING 

Stanch 

I f e I f e f 

CCU A tOG4N 

PRODUCTS 

Overview I Return to Products 

Page 1 of 1 

MULTITRODE 
Leaders in Pump Rattan Management Technology 

User-name: I 

CTS AND CURRENT SHUNTS 

CTs and current shunts 
CTs and current shunts - These unit work with the 
MonitorPro station supervisor to provide high level 
motor protection and monitoring. 

74mmH x 32mmW x 113mmD) 

Password: I LCYC IN ) 

The MultiTrode SR5 and SR1 
Current Shunt Adaptors are 
available in two models and 
are specifically designed for 
MultiTrode's MonitorPro, 
where overload protection 
and current monitoring are 
required. 

SR1 1A - 50mV 
SR5 5A - 50mV 

*Note : One Adaptor is 
required for each three- 
phase motor connected. 

(Physical dimensions: 

CT Current Transformers 

CT SRS tonitorPro 

aft 
IN-"" 

iii - '- 
lel1114 

MultiTrode's Current 
Transformers are 
used in conjunction 
with Current Shunts 
allowing the 
MonitorPro to detect 
and monitor motor 
current. 

CT050 50 to 5 Amp 
CT100 100 to 5 Amp 

COPYRIGHT I DISCLAIMER I PRIVACY POLICY 

file://I:\MULTITRODE\MultiTrode - OverviewSR5.htm 8/05/2007 
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User Manual 
105U Radio Telemetry Module 

105S Serial Telemetry Module 

For 105U-C and 105U-G products, refer to separate User Manuals 

limmeoeoom 

ELPRO Technologies Pty Ltd, 9/12 Billabong Street, Stafford Q 4053, Australia. 

Tel: +61 7 33524533 Fax: +61 7 33524577 Email: sales@elprotech.com 

Web: www.elprotech.corn 
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105 Radio/Serial Telemetry Module User Manual 

Thank you for your selection of the 105 module for your telemetry 
needs. We trust it will give you many years of valuable service. 

ATTENTION! 
Incorrect termination of supply wires may cause internal damage 

and will void warranty. 

To ensure your 105 enjoys a long life, 

double check ALL your connections with the user's manual 

before turning the power on. 

Notices: Safety 
Exposure to RF energy is an important safety consideration. The FCC has adopted a safety 
standard for human exposure to radio frequency electromagnetic energy emitted by FCC 
regulated equipment as a result of its actions in Docket 93-62 and OET Bulletin 65 Edition 
97-01. 

FCC Notice when used in USA: 105U Wireless I/O Module 
Part 15 - This device has been tested and found to comply with the limits for a Class B 

digital device, pursuant to Part15 of the FCC rules (Code of Federal Regulations 
47CFR Part 15). Operation is subject to the condition that this device does not 
cause harmful interference. 

Part 90 - This device has been type accepted for operation by the FCC in accordance with 
Part90 of the FCC rules (47CFR Part 90). See the label on the unit for the specific 
FCC ID and any other certification designations. 

Industry Canada: 105U Wireless I/O Module 

RSS-119 - This device has been type accepted for operation by Industry Canada in 
accordance with RSS-119 of the Industry Canada rules. See the label on the unit 
for the specific Industry Canada certification number and any other certification 
designations. 

Notice Any changes or modifications not expressly approved by ELPRO Technologies 
P/L could void the user's authority to operate this equipment. 

To operate this equipment legally the user must obtain a radio operating license 
from the government agency. This is done so the government can coordinate 
radio users in order to minimize interference. 

Page 2 © February 2006 
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Contents 

111) 
Limited Lifetime Warranty, Disclaimer and Limitation of Remedies 
ELPRO products are warranted to be free from manufacturing defects for the "serviceable 
lifetime" of the product. The "serviceable lifetime" is limited to the availability of electronic 
components. If the serviceable life is reached in less than three years following the original 
purchase from ELPRO, ELPRO will replace the product with an equivalent product if an 
equivalent product is available. 

This warranty does not extend to: 

failures caused by the operation of the equipment outside the particular product's 
specification, or 

use of the module not in accordance with this User Manual, or 

abuse, misuse, neglect or damage by external causes, or 

repairs, alterations, or modifications undertaken other than by an authorized Service 
Agent. 

ELPRO's liability under this warranty is limited to the replacement or repair of the product. 
This warranty is in lieu of and exclusive of all other warranties. This warranty does not 
indemnify the purchaser of products for any consequential claim for damages or loss of 
operations or profits and ELPRO is not liable for any consequential damages or loss of 
operations or profits resulting from the use of these products. ELPRO is not liable for 
damages, losses, costs, injury or harm incurred as a consequence of any representations, 
warranties or conditions made by ELPRO or its representatives or by any other party, except as 
expressed solely in this document. 
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105 Radio/Serial Telemetry Module User Manual 

How to Use This Manual 
To receive the maximum benefit from your 105 product, please read the Introduction, 
Installation and Operation chapters of this manual thoroughly before putting the 105 to 
work. 

Chapter Four Configuration explains how to configure the modules using the Configuration 
Software available. 

Chapter Five Specifications details the features of the product and lists the standards to 
which the product is approved. 

Chapter Six Troubleshooting will help if your system has problems and Chapter Seven 
specifies the Warranty and Service conditions. 

The foldout sheet 105 Installation Guide is an installation drawing appropriate for most 
applications. 

Warning ! 

1. For 105U modules, a radio licence is not required in most countries, provided the 
module is installed using the antenna and equipment configuration described in the 
105 Installation Guide. Check with your local 105 distributor for further information 
on regulations. 

2. For 105U modules, operation is authorised by the radio frequency regulatory authority 
in your country on a non-protection basis. Although all care is taken in the design of 
these units, there is no responsibility taken for sources of external interference. The 
105 intelligent communications protocol aims to correct communication errors due to 
interference and to retransmit the required output conditions regularly. However some 
delay in the operation of outputs may occur during periods of interference. Systems 
should be designed to be tolerant of these delays. 

3 To avoid the risk of electrocution, the antenna, antenna cable, serial cables and all 
terminals of the 105 module should be electrically protected. To provide maximum 
surge and lightning protection, the module should be connected to a suitable earth and 
the antenna, antenna cable, serial cables and the module should be installed as 
recommended in the Installation Guide. 

4. To avoid accidents during maintenance or adjustment of remotely controlled 
equipment, all equipment should be first disconnected from the 105 module during 
these adjustments. Equipment should carry clear markings to indicate remote or 
automatic operation. E.g. "This equipment is remotely controlled and may start 
without warning. Isolate at the switchboard before attempting adjustments." 

5. The 105 module is not suitable for use in explosive environments without additional 
protection. 

Caution! 

For continued protection against risk of fire, replace the internal fuse only with the same type 
and rating. 
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S 

Chapter One Introduction 

Chapter One INTRODUCTION 

1.1 General 

The 105 range of telemetry modules has been designed to provide standard "off -the-shelf' 
telemetry functions, for an economical price. Telemetry is the transmission of signals over a 
long distance via a medium such as radio or twisted-pair wire. Although the 105 is intended 
to be simple in its application, it also provides many sophisticated features. This manual 
should be read carefully to ensure that the modules are configured and installed to give 
reliable performance. 

The unit can monitor and control the following types of signals: 

Digital on/off signals 

Example outputs - motor run, siren on 
Example inputs - motor fault, tank overflow, intruder alarm 

Analogue continuously variable signals (0-20mA) 

Example outputs - tank level indication, required motor speed 
Example inputs - measured tank level, actual motor speed 

Pulse frequency signals 

Examples - electricity metering, fluid flow 

Internal Status signals 

Examples - analogue battery voltage, power status, solar panel status and low 
battery status. 

The unit will monitor the input signals and transmit the signal information by radio or RS485 
twisted pair to another 105 module. At the remote unit, the signals will be reproduced as 
digital, analogue or pulse output signals. The 105 also provides analogue set points, so that a 
digital output may be configured to turn on and off depending on the value of an analogue 
input. The pulse I/O transmits an accumulated value and the pulses are reliably recreated at 
the remote unit regardless of 'missed' transmissions. The actual pulse rate is also calculated 
and is available as a remote analogue output. 

This manual covers the 105U and 105S modules. We have provided a summary on all 
products available in the 105 telemetry range, below. 

105U-1, 105U-2, 105U-3 and 105U-4 modules have UHF radio and serial 
communications. The modules differ only in their input/output (1/0) design, and are 
compatible, i.e. they can be used to communicate signals to each other in the same 
network. 

105S-1, 105S-2, 105S-3 and 105S-4 modules have only serial communications. All other 
specifications are as per the 105U-1, 2, 3 & 4 modules. The 105S modules are compatible 
with 105U modules. 
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The 105U-C and 105U-G modules provide an interface between host devices such as 
PLC's or SCADA computers, and a radio telemetry system comprising 105U and 505U 
radio telemetry modules. The 105U-C and -G allows 105U/505U modules to act as 
remote wireless 110 for the host devices. For more information, refer to the relevant User 
Manual. 

Product naming convention: 

1 0 5 a- x where a is: 

U = UHF radio + RS232/RS485 serial S = RS232/RS485 serial only 

and x is: 

1 = Input / Output module 2 = Input module ( includes one output) 3 = Output module 

4 = Input / Output module C= Interface module G = Gateway module 

Radio 

1051. :r. 105S-1 .,1051.1-2 05S12 105U- 105S-3 105U24 105S-4 

Serial 

Digital 
Inputs (DI) 

4 4 4 to 16 

Digital 
Outputs (DO) 

4 (relay) 1 (FET) 8 (FET) 4 to 16 (FET) 

Analogue 
Inputs (AI) 

2 (4-20mA) 6 (0-20mA) 

Analogue 
Outputs (AO) 

2 (4-20mA) 8 (0-20mA) 

Pulse Inputs 
(PI) 

1 (100Hz) 4 (1x1KHz, 
3x100Hz) 

4 (1x1KHz, 
3x100Hz) 

Pulse 
Outputs (PO) 

1 (100Hz) 4 (100 Hz) 4 (100 Hz) 

Comments PI is DI 1. PO is 
separate to DO. 

Pl's are the same 
as DI's. 

PO's are the same 
as DO's . 

P11 PO's are the 
same as DI/ DO's. 

Note regarding 105-4 modules. The 105-4 has a total of 20 digital I/O. Four are fixed 
inputs (also Pl's) and four are fixed outputs (also PO's). The other 12 are selectable 
individually as DI or DO. The 110 range can vary from 16DI + 4D0 to 4DI + 16D0 or any 
combination in between. 

All modules include power supply, microprocessor controller, input/output circuits, 
RS485/232 serial port, and a UHF radio transceiver - no external electronics are required. 
The 105U version has both radio and serial port communications. The 105S version does not 
have a radio and has only serial communications. 
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The 105U can be fitted with different radio boards covering regulated frequency bands in 
different parts of the world, both license-free and licensed bands. See Chapter Five 

Specifications for details. 

Input signals connected to a 105 module are transmitted to another 105 module and appear as 
output signals. These input signals may also be configured to appear as "inverted" signals on 
the output. A transmission occurs whenever a "change-of-state" occurs on an input signal. A 
"change-of-state" of a digital or digital internal input is a change from "off' to "on" or vice- 
versa. A "change-of-state" for an analogue input, internal analogue input or pulse input rate is 
a change in value of the signal of 3% (configurable from 0.8 to 50 %). 

In addition to change-of-state messages, update messages are automatically transmitted on a 
regular basis. The time period may be configured by the user for each input. This update 
ensures the integrity of the system. 

Pulse inputs are accumulated as a pulse count and the accumulated pulse count is transmitted 
regularly according to the configured update time. 

The 105 modules transmit the input/output data as a data frame using radio or serial RS485 as 
the communications medium. The data frame includes the "address" of the transmitting 105 
module and the receiving 105 module, so that each transmitted message is acted on only by 
the correct receiving unit. Each transmitted message also includes error checking to ensure 
that no corruption of the data frame has occurred due to noise or interference. The 105 
module with the correct receiving "address" will acknowledge the message with a return 
transmission. If the original module does not receive a correct acknowledgement to a 
transmission, it will retry up to five times before setting the communications fail status of that 
path. In critical paths, this status can be reflected on an output on the module for alert 
purposes. The module will continue to try to establish communications and retry, if required, 
each time an update or change-of-state occurs. 

A 105 telemetry system may be a complex network or a simple pair of modules. An easy-to- 
use configuration procedure allows the user to specify any output destination for each input. 

The maximum number of modules in one system is 95 modules communicating by radio. 
Each of these modules may have up to 31 other modules connected by RS485 twisted pair. 
Modules may communicate by radio only, by RS485 only or by both RS485 and radio. Any 
input signal at any module may be configured to appear at any output on any module in the 
entire system. 

Systems with a 105U-C or 105U-G module and host device can have more than 95 radio 
modules. 

Modules can be used as repeaters to re-transmit messages on to the destination module. 
Repeaters can repeat messages on the radio channel, or from the radio channel to the serial 
channel (and serial to radio). Up to five repeater addresses may be configured for each input- 
to-output link. 

The units may be configured by using a PC connected to the RS232 port. The default 
configuration is defined in Section 4.2 Easy Configuration Using Default Settings, and 
software configuration is defined in Section 4.2 105 Configuration Software. 
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Chapter Two INSTALLATION 

2.1 General 

The 105 module is housed in a rugged aluminium case, suitable for DIN-rail mounting. Terminals 
are suitable for cables up to 2.5 sqmm in size. 

Normal 110/220/240V mains supply should not be connected to any input terminal of the 105 
module. Refer to Section 2.3 Power Supply. 

Before installing a new system, it is preferable to bench test the complete system. Configuration 
problems are easier to recognise when the system units are adjacent. Following installation, the 
most common problem is poor communications on the radio channel or the serial channel. For 
radio modules, problems are caused by incorrectly installed antennas, or radio interference on the 
same channel, or the radio path being inadequate. If the radio path is a problem (i.e. path too long, 
or obstructions in the way), then higher performance antennas or a higher mounting point for the 
antenna may fix the problem. Alternately, use an intermediate 105 module as a repeater. 

For serial modules, poorly installed serial cable, or interference on the serial cable is a common 
problem. 

The foldout sheet 105 Installation Guide provides an installation drawing appropriate to most 
applications. Refer to Appendix B of this manual for terminal layout drawings of the modules. 

Each 105 module should be effectively earthed via a "GND" terminal on the 105 module - this is to 
ensure that the surge protection circuits inside the 105 module are effective. 

2.2 Antenna Installation (105U units only) 

The 105 module will operate reliably over large distances. The distance which may be reliably 
achieved will vary with each application - depending on the type and location of antennas, the 
degree of radio interference, and obstructions (such as hills or trees) to the radio path. Please refer 
to your distributor for the expected maximum distance to comply with local radio regulations. 
Where it is not possible to achieve reliable communications between two 105 modules, then a third 
105 module may be used to receive the message and re-transmit it. This module is referred to as a 
repeater. This module may also have input/output (I/O) signals connected to it and form part of the 
I/O network - refer to Chapter 4 Configuration of this manual. 

An antenna must be connected to each 105 module using the coaxial female connector which 
protrudes though one of the end plates. 

To achieve the maximum transmission distance, the antennas should be raised above intermediate 
obstructions so the radio path is true "line of sight". Because of the curvature of the earth, the 
antennas will need to be elevated at least 5 metres above ground for paths greater than 5 km (3 
miles). For short distances, the modules will operate reliably with some obstruction of the radio 
path. Obstructions which are close to either antenna will have more of a blocking affect than 
obstructions in the middle of the radio path. For example, a group of trees around the antenna is a 
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larger obstruction than a group of trees 100 metres from the antenna. 

An antenna should be connected to the module via 50 ohm coaxial cable (eg RG58 or RG213) 
terminated with a male coaxial connector. The higher the antenna is mounted, the greater the 
transmission range will be, however as the length of coaxial cable increases so do cable losses. For 
use on unlicensed frequency channels, there are several types of antennas suitable for use. It is 
important antenna are chosen carefully to avoid contravening the maximum power limit on the 
unlicensed channel - normally the net gain of the antenna/cable configuration should be no more 
than 2dB. 

The net gain of an antenna/cable configuration is the gain of the antenna (in dBi) less the loss in the 
coaxial cable (in dB). 

The gains and losses of typical antennas are 

Antenna Gain (dB) 

Dipole with integral 3m cable 0 

Dipole without cable 2 

5dBi Collinear(3dBd) 5 

8dBi Collinear (6dBd) 8 

3 element Yagi 5 

6 element Yagi 10 

Cable type Loss (dB per 10 m) 

400-500MHz 869MHz 

RG58 -3 -5 

RG213 -1.5 -2.5 

Cellfoil -1.5 -3 

The net gain of the antenna/cable configuration is determined by adding the antenna gain and the 
cable loss. For example, a 3 element Yagi with 15 metres of RG58 has a net gain of 0.5dB (5dB - 
4.5dB) at 450MHz. 

Connections between the antenna and coaxial cable should be carefully taped to prevent ingress of 
moisture. Moisture ingress in the coaxial cable is a common cause for problems with radio systems, 
as it greatly increases the radio losses. We recommend that the connection be taped, firstly with a 
layer of PVC Tape, then with a vulcanising tape such as "3M 23 tape", and finally with another 
layer of PVC UV Stabilised insulating tape. The first layer of tape allows the joint to be easily 
inspected when trouble shooting as the vulcanising seal can be easily removed. 

Where antennas are mounted on elevated masts, the masts should be effectively earthed to avoid 
lightning surges. The 220MHz and 400 - 500MHz radios are fitted with surge protection, however 
the 868MHz radio does not. For high lightning risk areas, additional surge suppression devices are 
recommended. If the antenna is not already shielded from lightning strike by an adjacent earthed 
structure, a lightning rod may be installed above the antenna to provide shielding. 

2.2.1 Dipole antenna. 

A unity gain dipole is the normal antenna for use on unlicensed channels. As it does not provide 
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SEAL CONNECTORS WITH 

"3M 23" TAPE 

COAX -- 

1m 

DIPOLE AERIAL 

ANT GND 

TRESS REDUCTION LOOP 

----MAST 

105U MODULE 

4mm2 

INSTALL AERIAL ABOVE LOCAL 
OBSTRUCTIONS 

ARTH CONDUCTOR 
SHOULD BE 16mm2 

EARTH STAKE 
IF GROUND CONDITIONS \iRE POOR, 

INSTALL MORE THAN ONE STAKE 

any gain, then the power transmitted from the antenna will be the same as the power out of the 
module, and hence will not exceed the permitted power of the unlicensed channel. 

Dipole antennas should be mounted vertically, at least 1 metre away from a wall or mast for 
maximum performance. 

2.2.2 Yagi antenna. 

Yagi antennas are directional. That is, they have positive gain to the front of the antenna, but 
negative gain in other directions. This may be used to compensate for coaxial cable loss for 
installations with marginal radio path. 

Yagi antennas should be installed with the central beam horizontal and must be pointed exactly in 
the direction of transmission to benefit from the gain of the antenna. 

The Yagi antennas may be installed with the elements in a vertical plane (vertically polarised) or in 
a horizontal plane (horizontally polarised). For a two station installation, with both modules using 
Yagi antennas, horizontal polarisation is recommended. If there are more than two stations 
transmitting to a common station, then the Yagi antennas should have vertical polarisation, and the 
common (or "central" station should have a dipole or collinear (non-directional) antenna. 

Note that Yagi antennas normally have a drain hole on the folded element - the drain hole should 
be located on the bottom of the installed antenna. 
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Protected area - 

approx 45 deg angle /- to vertical 

lin 
Antenna installed 
with drain holes / 
down / 
Coax feed looped / 
at connection 

105U 

2.2.3 Collinear antenna. 

A collinear antenna may be used in the same way as a 3 element Yagi to compensate for the losses 
in long lengths of coaxial cable. This type of antenna is generally used at a central site with more 
than one remote site or at a repeater site. The collinear antenna looks similar to the dipole, except 
that it is longer. 
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2.3 Power Supply 

The 105 power supply is a switch-mode design which will accept either AC or DC supply. The 105 
module may also be powered from a solar panel without an external solar regulator. 

The 105 module accepts supply voltages in the following ranges : 

12 - 24 volts AC RMS or 15 - 30 volts DC at the "supply" terminals, or 
10.8 -15 volts DC at the "battery" terminals. 

The power supply should have a minimum capacity of 9 Watts. 

For units with RF power above 2W, the unit needs to be powered from the 12V "Battery" 
terminals with a power supply of at least 2A rating. Alternately, the unit can be powered via 
the SUP1 / SUP2 terminals, provided a backup battery is connected to the "Battery" 
terminals to supply the inrush current for the radio transmitter. This is not required for units 
with radio power less than 2W. 

Note: Connect module to the same ground/earth point as the antenna mounting to avoid differences 
in earth potential during voltage surges. The modules needs an earth connection for the internal 
surge protection to be effective. 

2.3.1 AC Supply 

The AC supply is connected to the "SUP1" and "SUP2" terminals as shown below. 

'Power, 
Supply 

!' AC Otit,'7gi 

12 - 24 VAC 

,SUP1 

GND 

BOIL 

BAT+ 0 i 

' 
C4' :' ael 

Optional Battery 
Fuse 2A 

The AC supply should be "floating" relative to earth. AC transformers with grounded/earthed 
secondary windings should not be used. 

2.3.2 DC Supply 

For DC supplies, the positive lead is connected to "SUP!" and the negative to "GND". The positive 
side of the supply must not be connected to earth. The DC supply may be a floating supply or 
negatively grounded. 

7757=77 
Power 
Supply 

WDC Gut' 

15 - 30 VDC 
>17V if battery 

is used 

SUP1 

:1002 
GND 

I I 

Optional Battery 
Fuse 2A 
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The 105 module may also be powered from an external 11.5 - 15 VDC battery supply without 
the need for a "normal" supply connected to "SUP1". This external battery supply is connected 

to "BAT+" and "GND" terminals. The positive lead of the external supply should be protected by a 
2A fuse. 

11.5 - 15 VDC 
Fuse 2A 

Upon failure of the normal supply, the 105 module may continue to operate for several hours from a 
backup battery. The 105 module includes battery charging circuits for charging up to a 12 AHr 
sealed lead acid battery. The battery is connected to the "BAT+" (positive) and "GND" (negative) 
terminals. The positive lead from the battery should be protected with a 2A fuse, installed as near to 
the battery terminal as possible. On return of main supply, the, unit will switch back to mains 
operation, and recharge the battery. To provide adequate current to recharge the backup battery, an 
AC supply of 15V minimum or a DC supply of 17V minimum must be used. Typically, a 6 AHr 
battery will supply the 105 for 1 - 3 days, depending on I/O loads. 

2.3.3 Solar Supply 

The 105 power supply also includes a 12 V solar regulator for connecting 12V solar panels of up to 
30W, and solar batteries of up to 100AHr. An 18W solar panel is sufficient for most solar 
applications. The size of the solar battery required depends on the I/O used. Batteries are sized for 
a number of sunless days with 50% battery capacity remaining as follows: 

No. of sunless days = Battery capacity (AHr) x 0.5 
Module load (A) x 1.2 x 24 

The Module load depends on the I/O connected and can be calculated as follows: 

Module Load(A) = 0.07 + (0.01 x No. of DI's) + (0.025 x No. of DO's) 
+ (2 x Analogue loop load). 

The analogue loop load is the total signal current for the Al's and AO's which are powered from the 
internal 24V supply. Externally powered loops are not included in this. 

Solar Panel 

I 
SVO 1 

SUFI 

GND 

SOL 

Solar Battery 
Fuse 2A 

The solar panel is connected to the "SOL" (positive) and "GND" (negative) terminals and the battery 
connected to the "BAT+" (positive) and "GND" (negative) terminals. Solar panels must be installed 
and connected as per the panel manufacturer's instructions. The positive lead of the battery should 
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be protected by a 2A fuse installed as near as possible to the battery terminal. 

Where a panel larger than 30W is required, an external solar regulator should be used. 

Note: The unit must not be powered from a solar panel without a battery. For maintenance, 
disconnect the solar panel first before disconnecting the battery. 

2.3.4 Multiple Modules 

Where more than one module is installed at the one location, a shared power supply and battery 
may be used, provided the total load does not exceed the power supply. 

POWER SUPPLY 

SUD1 SUP2 

105 
BAT+ GNO 

I 
2A FUSE 

105 

BAT+ 
0 

GND 

105 

BAT+ 
0 

GND 

7 

BATTERY 

The internal power supply of the 105 module can supply a maximum 12V load of 700mA. In order 
to achieve this, the input power supply must be above 15VAC or 17VDC. Using these figures, it 
can be determined whether there is enough supply for more than one module - allow 100mA for 
recharging a battery. 

For example, assume there is a 105U-01 module and a 105S-01 module at the same location. The 
total I/O at the location is 3 analogue inputs, 6 digital inputs and 4 digital outputs. The total load 
will be :- 

TYT Of tOA o 

105U-01 quiescent 70 

AD mA 

105S-01 quiescent 45 

6 DI @ 10 mA 60 

3 AI @ 20mA x 2 120 

4 DO @ 25mA 100 

Battery charging 100 

TOTAL 495 

So both modules could be powered from one power supply and one battery, provided the external 
supply voltage is more than 15VAC or 17VDC. 

2.3.5 24V Regulated Supply 
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Each 105 module provides a 24V DC regulated supply for analogue loop power, except for 
105-4. 

The supply is rated at 150mA, and should only be used for powering analogue loops. 

2.4 Input / Output 

2.4.1 Digital Inputs (105-1, 105-2 and 105-4) 

The 105-1 and 105-2 modules each provide four digital inputs with 5000 volt opto-isolation, and the 
105-4 provides 4 - 16 inputs with 3000 volt surge protection. All inputs are suitable for voltage 
free contacts (such as mechanical switches) or NPN transistor devices (such as electronic proximity 
switches). PNP transistor devices are not suitable. Contact wetting current of approximately 5mA 
is provided to maintain reliable operation of driving relays. 

Each digital input is connected between the appropriate "DI" terminal and common "COM". Each 
digital input circuit includes a LED indicator which is lit when the digital input is active, that is, 
when the input circuit is closed. Provided the resistance of the switching device is less than 200 

Voltage-free 
contact input 

Transistor 
input 

ohms, the device will be able to activate the digital input. 

For pulse inputs, refer to Section 2.4.6. 

2.4.2 Digital Outputs (105-1) 

The 105-1 module provides four normally open voltage-free relay contacts, rated at AC3 50V/2A, ; 

DC - 30V/2A, 20V/5A. These outputs may be used to directly control low-powered equipment, or 
to power larger relays for higher powered equipment. When driving inductive loads such as AC 
relays, good installation should include capacitors (e.g. 1 Onf 250V) across the external circuit to 
prevent arcing across the relay contacts. For DC inductive loads, flyback diodes should be used 
across DC relays. 
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Max 50VAC 
5A 

Max 30VDC 
2A 

Digital outputs may be configured to individually turn off if no command message is received to 
that output fora certain period. This feature provides an intelligent watch dog for each output, so 
that a communications failure at a transmitting site causes the output to revert to a known state. See 
section 4.4 Changing User Options for further details. 

The output circuit is connected to the appropriate pair of "DO" terminals. Each digital output circuit 
includes a LED indicator which is lit when the digital output is active. 

2.4.3 Digital Outputs (105-2, 105-3 and 105-4) 

The digital outputs on the 105-2, 105-3 and 105-4 modules are transistor switched DC signals, 
FET output to common rated at 30VDC 500 mA. The 105-2 provides one digital output; the 105-3 
provides eight digital outputs and the 105-4 provides 4 - 16 outputs. The first four DO's on the 
105-3 and 105-4 modules are also the pulse outputs - that is, the first four DO's can be either 
digital outputs or pulse outputs. The function of each of these outputs may be configured 
individually. For a description of pulse outputs, refer to Section 2.4.7. 

Max 30VDC 
0.5A 

Digital outputs may be configured to individually turn off if no command message is received to 
that output for a certain period. This feature provides an intelligent watch dog for each output, so 
that a communications failure at a transmitting site causes the output to revert to a known state. See 
Chapter 4 Configuration for further details. 

The output circuit is connected to the appropriate pair of "DO" terminals. Each digital output circuit 
includes a LED indicator which is lit when the digital output is active. 
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2.4.4 Analogue Inputs (105-1 and 105-2) 

The 105-1 module provides two 4 - 20 mA DC analogue inputs for connecting to instrument 
transducers such as level, moisture, pressure transducers, etc. The 105-2 module provides six 0 - 

20 mA DC analogue inputs. Note that the inputs on the 105-2 module will measure down to OmA, 
so they can also be used for zero based signals such as 0 - 10 mA. 

External 
Power 

2-wire 
Input 

4-2omA 

4-wire 
Input 

+24W 

-AI, 

COM 

Note: 
Al must be within 
27V of COM. If 
terminal voltages 
exceed this, a 
loop isolator must 
be used. 

Each analogue input has a positive and negative terminal, and may be placed at any point in the 
current loop, as long as neither input rises above the 24 volt supply level. Each input has a loop 
resistance of less than 250 ohms and zener diode protection is provided against over-voltage and 
reverse voltage, however additional protection may be required in high voltage or noisy 
environments or for very long wiring runs. 

A 24VDC loop supply is available on the 105 module for powering the analogue transducer loops. 
In this case, the analogue loop should be connected between a "AI 1-" terminal and "COM" ( for 
the first analogue input) or "AI 2-" ( for the second analogue input), and so on for other inputs. The 
positive terminal ("Al 1+" or "AI 2+", etc) should be connected to "+24V". 

Externally powered loops may be connected by connecting the input between "AI 1+" and "Al 1-" 
for analogue input 1 or "AI 2+" and "AI 2-" for analogue input 2, and so on for other inputs. 
Common mode voltage may be -0.5V to 27V. 

Shielded cable is recommended for analogue 110 loops to minimise induced noise and Radio 
Frequency Interference (RFD. The shield of the cable should be connected to earth at one of the 
cable only. The use of shielded wiring inside an enclosure containing a 105 module is also 
recommended. 

To connect an AI on the 105U to an analogue signal from a PLC or DCS output, check the internal 
circuit of the output carefully as different devices use different ways to create an analogue signal. 
The following diagram shows two ways of connecting. 
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Current 
source 
output 

Current 
sink 
output 

Note: 
1. Al must be within 
27V of COM. If 
terminal voltages 
exceed this, a loop 
isolator must be 
used. 
2. COM on the 
105U is connected 
to ground/earth. If 
the COM of the 
PLC cannot be 
grounded, then a 
loop isolator must 
be used. 

2.4.5 Analogue Outputs (105-1 and 105-3) 

The 105-1 module provides two 4 - 20 mA DC analogue outputs for connecting to instrument 
indicators for the display of remote analogue measurements. The 105-3 module provides eight 0 - 

20 mA DC analogue outputs. Each analogue output is a "sink" to common. 

A 24VDC supply is available on the 105 module for powering the analogue output loop (max 
external loop resistance 1000 ohms). In this case, the analogue loop is connected between a "+24V" 
terminal and "AO 1" ( for the first analogue output) or "AO 2" (for the second analogue output), 
and so on for the other output signals. 

If connecting to an external device such as an electronic indicator, recorder or PLC / DCS input, 
the loop can be powered be either the 105U or the device. Externally powered loops to 27 VDC 
may be connected by connecting the output between the "AO" terminal (positive) and the "COM" 
terminal (negative). Zener protection of analogue outputs provides protection against short periods 
of over-voltage but longer periods may result in module damage. 

Note that the 105 common is connected internally to ground and no other point in the analogue loop 
should be grounded. If the external device has single-ended grounded inputs, then a signal isolator 
must be used. 
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Connecting to a floating input device, powered from the 105U 

Connecting to an externally powered floating-input device 

Note: 
COM on 105U is 
connected to 
ground/earth. If 
the external power 
supply cannot be 
grounded, a loop 
isolator must be 
used. 

Signal 
Isolator 

Connecting to a grounded input device via a signal isolator 

Analogue outputs may also be configured to individually turn off (0 mA) if no command message is 

received to that output for a certain period.. See Chapter 4 Configuration for further details. 
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2.4.6 Pulse Input (105-1) 

For the 105-1 module, digital input 1 may be configured as a pulse input (max rate 100 Hz, min. off 
time 5 ms). In this mode, both the pulse rate and the pulse count are available for mapping to a 
remote output. The pulse rate may appear at any analogue output on the remote unit, while the 
pulse count can appear at a Pulse Output on another 105-1 or Digital Output on a 105-3 unit. The 
pulse input should be connected in the same way as a digital input. 

Passive 
transistor 
device 

External 
power 
supply 

:COM 
smL., 

Active pulse device 

Note: 
Use a solid 
state relay if 
the voltage 
range is not 

coni. suitable. 

Active pulse signals can be connected directly provided the peak voltage is between 3.5-13V and 
the low voltage is less than 1.5V. Note that the 105U will ground the negative of the pulse signal. 
If the voltages are not compatible, use a solid state relay to isolate the two devices. 

2.4.7 Pulse Inputs (105-2 and 105-4) 

For the 105-2 and 105-4 modules, the four digital inputs (DI 1-4) may be configured as pulse 
inputs. The first digital/pulse input DI 1 has a maximum rate of 1000 Hz (min. off time 0.5 ms), 
while Dl 2-4 have a maximum rate of 100 Hz (min. off time 5 ms). When using DI 1 at high pulse 
rates (more than 100 Hz), a divide by 10 function may be configured to reduce the pulse count at 
the output, as Pulse Outputs have a maximum rate of 100 Hz. 

For each pulse input, both the pulse rate and the pulse count are available for mapping to a remote 
output. The pulse rate may appear at any analogue output on the remote unit, while the pulse count 
can appear at a Pulse Output. The default update time for pulse counts is 1 minute. This can be 
changed by changing the update time configuration - refer Chapter 4 Configuration for further 
details. The pulse count is a 16 bit value - "roll over" of the count when it exceeds the maximum 
value is automatically handled by the 105 modules. 
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2.4.8 Pulse Output (105-1) 

A single FET output to common rated at 30VDC, 500 mA is provide for the pulse output "PO". 
This output accurately recreates the pulses counted at a pulse input at a 105-1 or 105-2 module. 

Jse by-pass 
diode if counter 
is inductive. 

Jse solid-state 
relay isolator if 
voltages are not 
compatible 

If the counter device requires a voltage pulse signal (such as electronic or elector-mechanical 
counters), use the 24V analog loop supply, or the 12V BAT supply for the voltage source. Use a 
by-pass diode if the counter is inductive. 

Some devices such as PLC counter modules power the pulse loop. For these devices, connect to 
the PO and COM terminals of the 105U. The COM terminal will connect a ground/earth to the 
external device. If this is not suitable, use a solid state relay to isolate the external device. 

Although the count is accurately re-created, the rate of output pulses may not accurately reflect the 
input rate. The actual input pulse rate may be configured to appear at an analogue output if 
required. Note that the pulse rate and accumulated value will remain accurate even if a period of 
communications failure has occurred. The maximum output rate is 100 Hz. If a high speed pulse 
input is used (more than 100 Hz) on PI 1 of a 105-2 module, the pulse input count should not be 
transmitted to a PO on the 105-1 or DO on the 105-3 without configuring the divide-by-10 function 
(on the 105-2 or 105-4 module) 

2.4.9 Pulse Output (105-3 and 105-4) 

The first four digital outputs on the 105-3 and 105-4 modules may also be used as pulse outputs. 
The outputs are FET output to common rated at 30VDC, 500 mA. The outputs will provide a pulse 
signal of up to 100 Hz. The outputs accurately recreate the pulses counted at pulse inputs at a 105- 
1, 105-2 or 105-4 module. 

Although the count is accurately re-created, the rate of output pulses may not accurately reflect the 
input rate. The actual input pulse rate may be configured to appear at an analogue output if 
required. Note that the pulse rate and accumulated value will remain accurate even if a period of 
communications failure has occurred. 
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2.4.10 RS232 Serial Port 

The serial port is a 9 pin DB9 female and provides for connection to a terminal or to a PC for 
configuration, field testing and for factory testing. This port is internally shared with the RS485 - 

ensure that the RS485 is disconnected before attempting to use the RS232 port. Communication is 
via standard RS-232 signals. The 105 is configured as DCE equipment with the pin-out detailed 
below. The serial port communicates at a baud rate of 9600 baud, 8 bits, no parity, one stop bit. 

Pin Name Dint Function 

1 DCD Out Data carrier detect - not used 

2 RD Out Transmit Data - Serial Data Input (High = 0, Low = 1) 

3 TD In Receive Data - Serial Data Output (High = 0, Low = 1) 

4 DTR In Data Terminal Ready - not used 

5 SG - Signal Ground 

6 DSR Out Data Set Ready - not used 

7 RTS In Request to Send - not used 

8 CTS Out Clear to send - not used 

9 RI - Ring indicator - not used. 

An example cable drawing for connection to a laptop is detailed below: 

MALE 

/ 
RD 

TD 

SG 

1 05U 
DB9 

2.4.11 RS485 Serial Port 

FEMALE 

2 
(Th 

RD 
3 

TD 

5 SG 

CTS 
8 

RTS 
6 

DTR 

DSR 
1 

DCD 

LAPTOP 
DB9 

The RS485 port provides for communication between multiple 105 units using a multi-drop cable. 
Up to 32 units may be connected in each multi-drop network. Each multi-drop network may have 
one unit providing radio communications with other units in the system. The RS485 feature allows 
local hubs of control to operate without occupying radio bandwidth required for communication 
between remotely sited units. 
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The RS485 Communications format is 9600 baud, 8 data bits, one stop bit, no parity. Note that 
the RS485 port is shared internally with the RS232 port - disconnect the RS232 cable after 

configuration is complete. 

RS485 is a balanced, differential standard but it is recommended that shielded, twisted pair cable be 
used to interconnect modules to reduce potential Radio Frequency Interference (RFI). An RS485 
network should be wired as indicated in the diagram below and terminated at each end of the 
network with a 120 ohm resistor. 

The 105U modules include a terminating resistor on-board. If the 105U module is the first or last 
module in the RS485 chain, then the terminating resistor may be connected by operating the single 
DIP switch in the end-plate next to the RS485 terminals. "On" or "down" means that the resistor is 
connected. The 105S modules also have a switchable resistor. 

105U 
105S 

RS485 
A 

RS232 9 PIN 
CONNECTOR 

105U 
105S 

RS485 
A B 

A A 

RS485 DUAL 
TERMINAL 
CONNECTOR 

TERMINATING 
RESISTOR SWITCH 

1050 
105S 

RS485 
A B 

105U 
105S 

RS485 
A 

Activate resistor-connection 
switch at both end modules 

2.4.12 Connecting 105S Modules to 105U Modules 

105S modules connect to a 105U via the RS485 port on each module - refer to section 2.4.11. Up 
to 31 x 105S modules can be connected to a 105U module. This number is reduced for 105S-3 and 
-4 modules, as these modules use two unit addresses (refer to chapter 4 of this manual). 

The 105S modules can be mounted next to the 105U module, or they can be remote from the 105U. 
The reliable distance for a RS485 multi-drop line depends on the shielding of the wire and how 
close it is installed to electrical noise sources - distances of more than 1 km can be achieved by 
good installation methods. External RS485 isolators are recommended if the earth potential 
difference between modules is greater than 7V. 
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Chapter Three 

3.1 

OPERATION 

Power-up and Normal Operation 

When power is initially connected to the 105 module, the module will perform internal 
diagnostics to check its functions. The following table details the status of the indicating 
LED's on the front panel under normal operating conditions. 

LED Indicator Condition Meaning 

OK On Normal Operation 

RX Occasional flash Radio Receiving, or 
Activity on serial ports 

RX Flashes continuously Configuration Mode 

RX On Button press when entering 
Configuration Mode 

TX 
(only on 105U units) 

Occasional flash Radio Transmitting 

PWR On Supply voltage available 
from Solar Panel or 

SUP I /SUP2 
OK Flashes every 5 seconds +24V Supply 

overloaded 

Additional LED's provide indication of the status of digital inputs and outputs. LED's display 
the status of each digital input (lit for active), and LED's display the status of each digital output 
(lit for active). Other conditions indicating a fault are described in Chapter Six 
Troubleshooting. 

The 105 module monitors the power supply and provides status of supply failure and battery 
low voltage for "mapping" to one of the module's own outputs or transmitting to a remote 
output. When the 105 module is powered from a normal supply (i.e. via either of the "SUP" 
terminals), the PWR LED indicator is lit. When the 105 modules is powered from a solar 
panel and battery, the PWR LED indicator is lit only when the charge current is available (i.e. 
when the solar panel is receiving light). In the event of excessively low battery voltage 
(10.8V), the OK LED will go off, the unit will automatically set all outputs off, and disable 
the +24V analogue loop supply. the OK LED will turn on again after the battery voltage 
exceeds 11.3V. This enables installations to be configured so that the battery current drain is 
minimised in the event of extended mains failure, reducing the possibility of deep discharge 
of batteries. 

3.1.1 Communications 

Before each transmission, the 105U radio will "listen-before-transmit" to make sure that 
another module is not already transmitting - if there is another transmission, the 105U will 
wait until the transmission is complete. When the 105U transmits, it will wait one second 
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for a return "acknowledgement" message from the destination module, indicating a 
successful message. If transmissions are not successful, then the 105 module will re-try up 

to four times at random intervals to transmit the message. If communications is still not 
successful, the "Comms Fail" internal status will be set. In the default configuration, this will 
have no consequence and the 105 module will continue to attempt to transmit to the remote 
module every ten minutes. For critical applications, this status can be configured to be 
reflected to an output on the module for alert purposes. The outputs on the module may also 
be configured to reset after a specified timeout (digital outputs reset to "off', analogue 
outputs reset to 0 mA) allowing the system to turn off in a controlled manner e.g. a pump 
will never be left running because of a system failure. 

Example of Successful Communications 

Local Unit 

Listen to ensure channel is clear 

If clear, transmit message 

TX LED flashes if radio 

RX LED flashes if RS485 

RX LED flashes 

Acknowledgement received okay 
communication complete 

Remote Unit 

Receive message 

RX LED flashes 

Check message for integrity 

If message okay, transmit it back 
as acknowledgement 

TX LED flashes if radio 

RX LED flashes if RS485 

Outputs updated as per 
message received. 

Example of unsuccessful communications 

Local Unit 

Listen to ensure channel is clear 

If clear, transmit message 

TX LED flashes if radio 

RX LED flashes if RS485 

No acknowledgement received 

Retry up to four times 

Still no acknowledgement 

"Comms fail" status to remote unit 
set 

If status is mapped to an output, 
set output 

(4) 

Remote Unit 

Receive message 

RX LED flashes 

Check message for integrity 

Message corrupted - do 
nothing 

If no update received for an 
output within watchdog timeout, 
check to see if the output is 

configured to reset 

Reset outputs if configured 

man_105 2.11 Page 27 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 180 of 272



 

105 Radio/Serial Telemetry Module User Manual 

Repeaters can be used in a system to increase range. Each 105U unit can be configured to 
act as a repeater. When configuring an input to be mapped to an output, the communications 
path to the output unit, including the repeater addresses is specified. The 105U acts as a 
digital repeater, that is, the signal is decoded and then retransmitted "as new". 

Example Repeater Communications 

Unit A DI 1 mapped to Unit D DO1 via Units B & C 

Unit A Unit B Unit C 
Repeater Repeater 

Unit D 

DI 1 is turned 
on 

Transmit -- Receive 

Receive 4- Transmit on with -- Receive 
Acknowledge Acknowledge 

Receive 4- Transmit on with -- Receive 
Acknowledge Acknowledge 

Receive Transmit 
Acknowledge acknowledge 

DO I is 

turned on 

3.1.2 Change of state conditions 

The 105 module transmits a data message whenever it detects a "change-of-state" on one of 
its input signals. A "change-of-state" of a digital or digital internal input is a change from 
"off" to "on" or vice-versa provided the change is sustained for 0.5 second (i.e. 0.5 second 
debounce). The debounce delay is configurable. 

In addition to "change-of-state" transmissions, each module will transmit the status of each 
input to its corresponding output every ten minutes (configurable). These updates mean that 
the outputs are set to the current input values regularly, even where no "change-of-state" has 
occurred. These update transmissions increase the accuracy of the output and give extra 
system reliability. Update times can be configured from 10 seconds to 16 minutes on the 
105-1, -2 and 3 modules, and from 10 seconds to 5 days on the 105-4. Note that the 
accuracy of the time period is approx 0.5%. 

Analogue Change-of-state 

A "change-of-state" for an analogue input, battery voltage or pulse input rate is a change in 
value of the signal of 3% (configurable) since the last transmission. Note that the sensitivity 
of 3% refers to 3% of the analogue range, not 3% of the instantaneous analogue value. That 
is, if an analogue input changes from 64% (14.24 mA) to 67% (14.72 mA), a "change-of- 
state" will be detected. This "change-of-state" sensitivity is configurable between 0.8% and 
50%. 

Analogue inputs are digitally filtered to prevent multiple transmissions on continually varying 

Page 28 © February 2006 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 181 of 272



 

Chapter Three Operation 

or "noisy" signals. The input is filtered with a 1 second time constant and a I second. 
debounce. The analogue outputs are filtered with a 1 second time constant. An example 

explaining the interaction of these figures is shown below. In general, the following may be 
used as a rule of thumb for calculating the appropriate sensitivity required for a given 
application: 

Instantaneous change of 2 x sensitivity on input -> 3 second output response 

Instantaneous change of 10 x sensitivity on input -> 5 second output response 

The analogue inputs have 15 bit resolution and 0.016mA accuracy. 

An example of an analogue input and how the output follows it is shown below: 

INPUT 
SIGNAL 

SENSITIVITY 
BAND 

V 

0.5 sec 
* 

0.5 sec 

OUTPUT 
SIGNAL 

A 

TIME 

C 

UPDATE 
TIME 

4 00- 

0.5 sec 
4-1> 

D E 

A No transmission as the sensitivity band was not exceeded 

B The sensitivity band was exceeded, however the input returned to within the 
sensitivity band before the 0.5 sec debounce time - no transmission 

C Transmission occurs 0.5 sec after the sensitivity band is exceeded. 

D Another transmission 0.5 sec later as the input has changed by more than 
the sensitivity band 

E The input has not changed by more than the sensitivity, however the update 
time has elapsed since D. 

Pulse input change of state 

Pulse input counts do not use "change-of-state" transmissions. Instead, accumulated pulse 
input counts are transmitted at set intervals. The default period is 1 minute and is 
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configurable. The absolute pulse count is transmitted. If the PI is transmitted to a PO on a 
105 module, then the pulse outputs are re-created from the accumulated pulse count. 
Rollovers of the pulse count through zero are catered for. If a transmission is missed, the 
pulse output will still be re-created when the next accumulated value is transmitted. This 
ensures that no pulses are lost due to communications failures. If the PI is transmitted to a 
105U-C interface module, then the accumulated pulse count is stored in the 105U-C for 
interfacing to the host device. 

The following diagram shows how pulse inputs are re-created as pulse outputs. For pulse 
outputs, the 105 module keeps two counters in memory - the pulse input count received 
from the remote 105 module, and the count of output pulses. When the 105 receives an 
update of the input pulse count, it will output pulses until the output pulse count is the same 
as the input pulse count. The output pulse will be output evenly over the pulse output update 
time which is configured in the module. For example, assume that 105 module receives a 
pulse input update message from the remote 105 module, and the difference between the 
pulse input count and the pulse output count is 12 pulses. The 105 will then output the 12 
pulses evenly over the next minute (if the pulse output update time is 1 minute). 

The default values for the pulse input update time and pulse output update time is 1 minute. 
In this case, the output pulses are effectively 1 minute behind the input pulses. These update 
times may be changed by the user. The pulse output update time should not be set to be more 
than the pulse input update time. Note that the maximum pulse rate for both inputs and 
outputs is 100Hz. 

Input 
Pulses 

Output 
Pulses 

PI update time 

M 

Time 

4 

1:4 100 

1P0 update time 

Time 

As well as accumulating the pulse input, the 105 module will also calculate the rate of 
pulses. Pulse rates are treated as an "internal" analogue input and are configured with 
analogue sensitivities for change-of-state transmissions. The maximum pulse rate 
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corresponding to 20mA output may be configured by the user. 

3.1.3 Analogue Set-points 

On 105-1 modules, the "AI 1" input may be used to trigger the analogue set-point status. 
High set point and low set point levels are configurable. This set-point status turns ON when 
the analogue input moves below the low level, and turns OFF when it moves above the high 
level. The high level must always be greater than, or equal to, the low level set point. This 
set-point status may be mapped (inverted, if required) to any output in the network. The set- 
point status is effectively an internal digital input. 

On 105-2 modules, analogue inputs 1 - 4 have set-point values for controlling digital outputs. 
The set-point operation works as for the 105-1 module. 

3.1.4 Start-up Poll 
After a 105 module has completed its initial diagnostics following power up, it will transmit 
update messages to remote modules based on the values of the module's inputs. The 
module's outputs will remain in the reset/off /zero condition until it receives update or 
"change-of-state" messages from the remote modules. 

The 105 module can transmit a special "start-up poll" message to another module. The 
remote module will then immediately send update messages to this module such that its 
outputs can be set to the correct value. Start-up polls will only occur if they are configured. 
It is necessary to configure a start-up poll to each remote module which controls the module's 
outputs. For further information, refer to Chapter 4 Configuration. 

3.1.5 Communications Failure (CF) 
The internal communications failure (CF) status is set if a module does not receive an 
acknowledgement message after five attempts at transmitting a message. The CF status may 
be configured to set a local digital output for an external alarm. 

Although the CF status can set an output, it will not reset the output. That is, once 
communications is re-established (and the CF status is reset), the output will stay "on". The 
Reset Output feature (see below) is used to reset the output. 

The output will reset only when no communications failures occur within the configured 
"Reset Output Time" for the output that CF status is mapped to. Note that if the reset output 
time is not enabled, the CF status will remain set forever, once an unsuccessful transmission 
occurs. See Chapter 4 Configuration for further details. 

3.1.6 Resetting Outputs 
Each digital and analogue output may be individually configured to reset if that output has not 
received a change-of-state or an update message within a certain time period. Generally this 
time is set to twice the update period, so at least one update can be missed before an output is 

reset. 

In most cases it is desirable to reset outputs which are controlling equipment if there is a 
system failure, however alarm or indication outputs are, not reset so the last valid indication 
remains shown. See Chapter 4 Configuration for further details. 
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3.2 System Design Tips 

The following tips will help to ensure that your system operates reliably. 

3.2.1 System Dynamics 

It is important to be aware of the dynamics of the system. Inputs have a configurable 
"debounce" delay (default 0.5 sec) - that is, a change message will not be sent for 0.5 sec 
after a change has occurred. This avoids transmitting spurious noise on the input signal. If 
you require faster (or slower) operation, change the debounce setting. 

Messages transmitted via serial link are received in less than 20 msec, however a message 
sent by radio takes approx 60 msec. 

These delays are not significant is most applications, however if your application requires 
faster responses, then the above delays need to be considered. 

3.2.2 Radio Channel Capacity 

Messages sent on a cable link are much faster than on a radio channel, and the capacity of the 
radio channel must be considered when designing a system. This becomes more important as 
the 110 size of a system increases. 

The 105 modules are designed to provide "real-time" operation. When an input signal 
changes, a change message is sent to change the output. The system does not require 
continuous messages to provide fast operation (as in a polling system). Update messages are 
intended to check the integrity of the system, not to provide fast operation. Update times 
should be selected based on this principle. The default update time is 10 minutes - we 
recommend that you leave these times as 10 minutes unless particular inputs are very 
important and deserve a smaller update time. 

It is important that radio paths be reliable. For large systems, we recommend a maximum 
average radio channel density of 100 messages per minute, including change messages and 
update messages. We suggest that you do not design for an average transmission rate of 
greater than 40 per minute - this will give a peak rate of approx 100 per minute. Note that 
this peak rate assumes that all radio paths are reliable - poor radio paths will require re-try 
transmissions and will reduce the peak channel density. If there are other users on the radio 
channel, then this peak figure will also decrease. 

The 105 modules will only transmit one message at a time. If re-tries are necessary, another 
message cannot start. The time between re-tries is a random time between 1 and 5 seconds. 
The time for five tries is between 5 and 21 seconds. Another message cannot be sent until the 
last one has finished. This delay will obviously have an affect on a busy system. 

3.2.3 Radio Path Reliability 

Radio paths over short distances can operate reliably with a large amount of obstruction in the 
path. As the path distance increases, the amount of obstruction which can be tolerated 
decreases. At the maximum reliable distance, "line-of-sight" is required for reliable 
operation. If the path is over several kilometres (or miles), then the curvature of the earth is 
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also an obstacle and must be allowed for. For example, the earth curvature over 10 km is 
approx 4m, requiring each antenna to be elevated at least 5m to achieve "line-of-sight" even 
if the path is flat. 

A radio path may act reliably in good weather, but poorly in bad weather - this is called a 
"marginal" radio path. If the radio path is more than 20% of the maximum reliable distance 
(see Specification section for these distances), we recommend that you test the radio path 
before installation. Each 105U module has a radio path testing feature - refer to section 6.2 
and 6.3 of this manual. 

There are several ways of improving a marginal path :- 

Relocate the antenna to a better position. If there is an obvious obstruction causing the 
problem, then locating the antenna to the side or higher will improve the path. If the radio 
path has a large distance, then increasing the height of the antenna will improve the path. 

Use an antenna with a higher gain. Before you do this, make sure that the radiated power 
from the new antenna is still within the regulations of your country. If you have a long 
length of coaxial cable, you can use a higher gain antenna to cancel the losses in the 
coaxial cable. 

If it is not practical to improve a marginal path, then the last method is to use another 
module as a repeater. A repeater does not have to be between the two modules (although 
often it is). If possible, use an existing module in the system which has good radio path to 
both modules. The repeater module can be to the side of the two modules, or even behind 
one of the modules, if the repeater module is installed at a high location (for example, a 
tower or mast). Repeater modules can have their own I/O and act as a "normal" 105U 
module in the system. 

3.2.4 Design for Failures 

All well designed systems consider system failure. I/O systems operating on a wire link will 
fail eventually, and a radio system is the same. Failures could be short-term (interference on 
the radio channel or power supply failure) or long-term (equipment failure). 

The 105 modules provide the following features for system failure :- 

Outputs can reset if they do not receive a message within a configured time. If an output 
should receive an update or change message every 10 minutes, and it has not received a 
message within this time, then some form of failure is likely. If the output is controlling 
some machinery, then it is good design to switch off this equipment until communications 
has been re-established. 

The 105 modules provide a "drop outputs on comms fail" time. This is a configurable 
time value for each output. If a message has not been received for this output within this 
time, then the output will reset (off, in-active, "0"). We suggest that this reset time be a 
little more than twice the update time of the input. It is possible to miss one update 
message because of short-term radio interference, however if two successive update 
messages are missed, then long term failure is likely and the output should be reset. For 
example, if the input update time is 3 minutes, set the output reset time to 7 minutes. 

A 105 module can provide an output which activates on communication failure to another 
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module. This can be used to provide an external alarm that there is a system fault. 

3.2.5 Indicating a Communications Problem 
There are two ways to provide an indication of communications problems. 

Fail to transmit alarm. The first is to map the internal CF status to a local output, to 
generate a "fail-to-transmit" alarm. The configured output will activate when a comms fail 
occurs - that is, when the module attempts to transmit a message five times without an 
acknowledgement. This method provides an indication immediately an attempt to transmit a 
message fails. If you want the radio path to be "tested" regularly, then you need to configure 
the update times such that transmissions occur regularly (however do not overload the radio 
channel). 

Notes regarding this method: 

1. Each CF mapping corresponds to only one remote address - you need to make separate 
mappings for each remote address. You can map the CF for each remote module to a 
separate output, or to the same output. 

2. You need to reset the comms fail output using the "reset output" parameter. Select a reset 
time which is greater than the effective update time period. For example, if there are four 
inputs mapped from module #1 to module #2, each with a 10 minute update, then you 
would expect at least four transmissions in each 10 minute period. At module #1, a 
comms fail for #2 is mapped to D01. If you set the "reset time" for. DOl to 10 minutes, 
then there will be at least four transmissions made during the reset period - that is, the 
output will only reset when the communications has been successful four times. 

3. This method will not work for radio links with repeaters. If a repeater is used, you will 
need to use the second method described below. 

Fail to receive alarm. The second method is to set up a "comms OK" output using the 
"Reset Outputs" function. The output is normally on, indicating "comms OK", and will reset 
if the module does not receive a message from the remote module within the configured reset 
time. 

Consider a link between module #1 and #2, and assume that you want a "comms OK" output 
at #I. At #2, map an unused input to an output at #1 such that the output is normally active 
(`on"). If there is no spare inputs at #2, you can use an internal input such as "low voltage 
status". You will need to invert the mappings such that the output is normally on (because 
the input is normally off). 

At #1, configure a reset time for the output. The reset time should be greater than the update 
time for the mapping at #2. If #1 fails to receive update messages from #2, then the output 
will reset, indicating a communications failure. Notes regarding this method: 

1. This method will work with repeaters in the link. 

2. The "comms OK" output is fail-safe - if module #1 fails, then the output will reset 
indicating a problem. 

3. You should use separate outputs to indicate "comms OK" of different remote modules. 

4. It is recommended that you set the reset time at #1 to more than twice the update time of 
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the mapping at #2. This means that the comms OK output will only reset if #1 misses 
two consecutive updates from #2. 

3.2.6 Testing and Commissioning 
We recommend that you set-up and test the system with all of the modules together before 
you install the modules. It is much easier to find a configuration problem. 

When the system is configured, record the radio signal strength and background noise level 
for each radio link. If there are future communications problems, you can compare the 
present measurements to the as-commissioned values. 

3.3 Security Considerations 

There are three dimensions of security considerations: 

1. Failure to operate when required - or "operational reliability". 

The features discussed above optimise operating reliability. Using an acknowledgement 
and re-try protocol ensures that the transmitting module is aware whether the transmitted 
message has been transmitted reliably. The "fail to transmit" and "fail to receive" alarms 
provide indication if the radio link has failed to operate. 

2. Mal-operation, or operating when not requested. 

This problem occurs when an output is "triggered" by the wrong radio device. The 905U 
modules use frequency encoding and a very secure addressing system to ensure this does 
not occur. An additional security level using data encryption can also be selected. 

3. Malicious operation, or "hacking" 

This is the problem most associated with security concerns - the ability for someone to 
access information from a radio system by "listening-in", or to cause damage by 
transmitting radio messages to force outputs. 

A security option can be selected during the module configuration to protect against this. 
The security option (if selected) adds data encryption to radio messages. Modules in the 
same system are automatically configured with the encryption key, such that only these 
modules can understand each other. "Foreign" modules will hear the messages, but 
cannot decrypt the messages. For more information, refer to section 4.3.7. 
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Chapter. Four CONFIGURATION 

4.1 Introduction 

The 105 modules are configured by connecting a computer (PC) using the 105 Configuration 
Software programme. The same software program is used to configure 105U-C and 105U-G 
modules - for more information, refer to the separate User Manuals. 

Each 105 module is configured with a system address and a unit address. The system address 
is common to every module in the same system, and is used to prevent "cross-talk" between 
modules in different systems. Separate networks with different system addresses may operate 
independently in the same area without affecting each other. The system address may be any 
number between I and 32 767. The actual value of the system address is not important, 
provided all modules in the same system have the same system address value. A system 
address of zero should not be used. The configuration program automatically offers a 
random number for the system address - you can change this to any number in the valid 
range but we recommend that you use the random number. 

Each module must have a unique unit address within the one system. A valid unit address is 

1 to 127. A network may have up to 95 individual modules communicating via radio (unit 
addresses 1 to 95), each with up to 31 modules communicating via RS485 (unit addresses 96 
to 127). In the network, any individual input signal may be "mapped" to one or more outputs 
anywhere in the system. The unit address determines the method of communication to a 
module. Any module with a unit address between 96 and 127 will communicate by RS485 
only. Other units with a unit address below 95 may communicate by radio or RS485 - the 
unit will determine which way to communicate depending upon the unit address of the 
destination module. For example, Unit 31 will talk to Unit 97 by RS485 only, but will talk to 
unit 59 by radio only. 105S units must always have a unit address between 96 and 127 as 
serial communication is the only method of communication available. A unit address of 
zero should not be used. 

The four different products in the range can be used together in the same system, as well as 
105U-C and -G modules. Inputs to one product type can be transmitted to outputs of another 
product type. For example, an analogue input to a 105-2 may be transmitted to an analogue 
output of a 105-1 or 105-3. Repeaters may be any product type. 

The 105-1 and 105-2 modules require only one unit address. The 105-3 and 105-4 modules 
use two addresses, however only one unit address has to be entered. The 105-3 and 105-4 
modules require two addresses because of the large number of output channels. If the 
"entered" unit address is an even number, then the second address is the next number. If the 
"entered" address is an odd number, then the second address is the previous number. So the 
two addresses are two subsequent numbers, starting with an even number. If a 105-3 module 
is given a unit address of 10, then it will also take up the unit address 11 and will accept 
messages addressed to either 10 or 11. It is important to remember this when allocating unit 
addresses to other modules in the system. 

Warning - do not allocate the address number 1 to a 105-3 or 105-4. 
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In addition to these network configurations, operational parameters called User Options may 
be configured to change the features of the 105 operation. 

4.2 Easy Configuration Using Default Settings 

If your application requires only a single pair of 105 modules, communicating via radio or serial 
link, default settings may satisfy your needs. If so, no configuration is required. Essentially, all 
inputs at Module A are reflected at the corresponding outputs at Module B. All inputs at 
Module B are reflected at the corresponding outputs at Module A. 

For 105-1 modules, the default configuration is as follows :- 

STATION A 
I 

DI 1 

DI 2 

DI 3 

DI 4 

AI 1 

Al 2 

DO 

DO 2 

DO 3 

DO 4 

wiC 

STATION B 

31. 

2m. 

DO 1 

DO 2 

DO 3 

DO 4 

AO 1 

AO 2 

DI 1 

DI 2 

DI 3 

DI 4 

AO 1 All 
AO 2 Al 2 

RADIO/SERIAL` 
105-1 UNK 105-1 

In this configuration, the "PO" Pulse output is inactive and no special action is taken on 
"Comms fail", "Mains fail" or "Battery Low". "DI 1" is configured as a digital and not a pulse 
input. 
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For 105-2 and 105-3 modules, the STATION 

default configuration is as follows :- 

A STATION B 
f 

DI 1 DO 1 

DI 2 DO 2 

DI 3 DO 3 

DI 4 DO 4 

Al 1 AO 1 

Al 2 AO 2 

Al 3 AO 3 

Al 4 AO 4 

Al 5 AO 5 

Al 6 AO 6 

BAT V AO 7 

LO V DO 5 

MAINS DO 6 

SP 1 
"Nloo DO 7 

SP 2 D08 

COMMS DO 
FAIL 

RADIO /SERIA"t 
105-2 LINK 105-3 

The following table details the default values for User Options: 

Option Factory Set Value 

Update transmissions Every 10 minutes 

Analogue Change-of-state sensitivity 3% 

Reset outputs on Comms fail No 

Analogue Setpoints (if mapped) Low Set point = 30% 

High Set point = 75% 

Pulse Output Rate Scaling 

(if Pulse Rate, is mapped) 

100 Hz 

Digital Input Debounce Time 0.5 seconds 

If any of the above values are not appropriate to your system, Section 4.4 below will detail how 
to change one or all of the above variables. 
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4.3 105 Configuration Software 

This chapter describes installation and operation of configuration software for the 105 radio 
and serial telemetry modules. The configuration software runs on a conventional PC as a 
Windows application. The software creates a configuration file which can be loaded into a 
105 module via RS232. The configuration software also allows the configuration of a 105 

module to be loaded for display and modification. Configuration files are created and stored 
in project directories. 

Configuration of 105 modules consists of entering I/O mappings, and selecting User Options. 
An I/O mapping is a link between an input on the module being configured and an output on 
another module. A mapping has the form :- 

DI3 -> Out2 at 4 via 3, 11 

This mapping links D13 on this module to output channel 2 on the module with address 4, 
and modules 3 and 11 are repeaters. 

User Options may be selected to change the configuration of specific features. 

Mappings configured to a 105U-G have the form :- 

AI2 -> I/O Reg 1036 at 10 via 7 

This mapping links AI2 on a 105 module to I/O Register 1036 in a 105U-G with address 10. 

Module #7 is used as a repeater. The host device connected to the 105U-G can read the I/O 
register. 

Note: Every module must have at least one mapping configured to another module. If 
no mappings are required (for example, you are only using outputs at a module), then you 
need to configure a mapping for a spare input to an unused output on another module. 

4.3.1 Hardware and Software Requirements 

The configuration software is available on a CD, and needs to be installed on your PC before 
you can use it. The CD 
contains a setup file 105 End 
called setup.exe. Select DB9 Male 
the configuration 1 

software window on the 2 
Product CD and an 

3 
installation Wizard will 
guide you through the 4 

installation procedure. 5 

To upload and download 6 

configuration files to a 7 
module, you will need a 

8 
RS-232 serial cable as 

PC End 
DB9 Female 

1 

2 

3 

4 
Required 

5 

6 

7 
Optional 

8 

9 
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shown below. 

4.3.2 Programme 
Operation 

Start the software by 
either clicking on the 
start bar and navigating 
to the Configuration 
menu or by running 
ESERIES.EXE 

The Initial screen will 
appear. The 
configuration is 
performed for a 
complete system. The 
necessary configuration 
stages are : 

fie Utiles Unk Options Help 

Comm Pod 1 Selected 

X 

E-Series Configuration Software 

5. Re-o'pen" Previous Roma I 

(rime Repot demo 

t3 OPen1"--)113,3n12Ptclect:1 

ETS-Open New Propel I. 

ersrwr. "1 01 Build 

select system name and system 
address 

, 

select individual units and unit Protect Name 

addresses i` configure I/O mappings for each Locatior A I' c Config1Proiects 

unit 
configure user options for each 
unit 
compile the system, which 
generates configuration files for each unit 
load the configuration files into - 

r . 

each unit. 
View utilities unit Options Help 

Browse 

Cancel 1 

From the initial screen, you can 
select an existing project, or start a 
new project. The name of the 
project will create a new directory 
which will eventually contain the 
configuration files for the modules 
in this system. 

When you have selected the project, 
a screen wil appear where you may 
enter the system address. 

If you are editting an existing 
project, the system address will 
already have been entered. Do not 
change the system address unless 
you are going to re-programme all of 

IM X 

ig2 

,E1Config\Proiectsg21 

System Address -- 

Syslem Address 

rj Enable Security 

[Comm Port 1 Selected _ 
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the modules in the system. 

Password. You have the option of entering a password to protect the configuration files 
against unauthorized changes. When you open a new project, you will be asked to enter a 
password - if you do not enter any text - that is, press "ESC" or "Enter", then password 
protection is disabled. If you do enter a password, then you will need to enter this password 
to make changes to the configuration or download or upload configuration. You only need to 
enter the password each time you enter the project. Without the passowrd, you are able to 
view the configuration details but you cannot make changes. 

The password can be between 6 and 256 characters. You can also change password by 
selecting this option from the "Utilities" menu. 

If you are starting a new project, you have the option of "Enabling Security" - please read 
Section 4.3.7 and the associated 1 I x 
warnings before using this option. 2 Ede Lew Wattles Unit Qprions Help 

(-3 x v Effluent Plant System 3 

> 1121 To proceed with the 
configuration, double-click on 
the project name on the menu on 
the left side of the screen. "Units" 
will appear. You can now enter 
the types of units which will be 
used in the system. If you double- 
click on "Units", then the 
modules that have already been 
selected will appear. 

Loading configuration from an existing module 

,1Cornm Port 1 Selected 

r-Create 
Units------r- 

C) Add a New Unit 

Load a New IJort 

To load the configuration from a module, connect the module to the PC via the RS232 cable 
and click on "Load Unit". This will allow you to view 
the module configuration, change it, or copy it for 
another module - refer to section 4.3.3 for more 
information. 

Adding a new module to the system configuration 

To add a new module to the system configuration, click 
on "Units" on the left-hand menu and then "Add Unit". 
Select the type of module from the list. The programme 
will ask you to select the unit address. For 105U 
modules, select an address between 1 and 95. For 105S 
modules, select an address between 96 and 127. 

The default name for a unit will include the unit address. 
For example, "105-4#8" is a 105-4 module with unit 
address 8 (and also 9, as a 105-4 takes two unit 
addresses). You can change the name of a unit - for 
example, you could replace the default name with 
"Pump Station 14". 

Address Picker eo© 
Unit Address UM Name 

N1 
.r2 
a'3 
N4 

5 

N 6 

7 

Ne 
its 
.1" 10 

4-11 
N 12 

13 

N 14 

N 15 

7[16 
17 

N10 

105-4112 

1054112 

105-4#10 

105.4#10 

4,/ OK I Cancel 
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Deleting a Unit 

A module can be deleted from the configuration by highlighting the unit and selecting "Delete 
Unit". 

O'HeY72 Utilities Unit Options,' Help 

El h < Effluent Plant System 3 

B 1:111 Units 

a) 
D j 105-41310 

10544: 

,COmm Port 1,9 elected 

Unit :14% aerie,: 105 -442 

-,Unit Details 

Unit Name 1105-4#2 

Unit Type 105-4 

-unit Addreis 2 

1:1 

Ili Delete Unit 

, 

Communications 

'44Fgr ogram Unit I 

,Load,Onit 

Ver0 

liblaPiFiq`.:rtialk, I 

rirnuie 
\I:CM915) 

Neiman Or Build 
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Configuring an individual module 

Double-click on a unit shown on the left-hand menu. 
The configuration options for each unit will appear. We 
recommend that you configure I/O mappings first, and 
then other options. 

Select "Mappings" and the following screen appears. 
There are three types of mappings: 

I/O mappings which link inputs to outputs 

Poll mappings, which enables a module on start-up [;1 

to request set its outputs quickly 

- - 1 U . 1 'ie. 
File UtiIii es'i,Unrt Options 

U ktii Effluent Plant System 3 

t11:41 Units 

>. 

Comms Fail mappings, which maps communication 
failure status to an output on the local module. 

105-4ff 2 

/' Debounce 

UpdateTimes 

Ouput Reset Times 

% Sensitivities 

NM Pulsed Inputs 

Ill Pulsed Outputs tl Mappings 

105 -4U10 

105.4414 

Comm Part 1 Selected 

I/O Mapping To enter an I/O mapping, select "New I/O Mapping". 

Mappings Configuratiort,-. 

0( 

New Coiri4 Fair MapCiiiig 

Output 7: I; ' J S&F2' IrgtF5-777 I 
N DIN1 105-4114 DOT2 

472 Y DIN3 105 -4U... DOT1 105 -4U4 

From` ,Input, 

Digital Input 3 

;EfskInvert Input 

Originating ID , 

Solar Voltage 

Battery Voltage 

n Digital Input 1 

fl Digital Input 2 

11:Digital 

fl Digital Input 4 

fl Mains Failure 

fl Battery Low 

tis 

fl Digital Input/Output 1 

fl Digital Input/Output 2 

fl Digital Input/Output 3 

n Digital Input/Output 4 

fl Digital Input/Output 5 

fl Digital Input/Output 6 

fl Digital Input/Output 7 

9 Destination 

1105-4S10 

1: oc 

Digital Output 1 

,17 X Cancel 

Destination 10 - 
? Unknown Unit fl Digital Output 1,1 

105 -4U2 fl Digital Output 2 

105-010 fl Digital Output 3 

1051444 fl Digital Output 4 

n Digital Input/Output 1 

fl Digital Input/Output 2 

fl Digital Input/Output 3 

fl Digital Input/Output 4 

fl Digital Input/Output 5 

fl Digital Input/Output 6 

fl Digital Input/Output 7 

fl Digital Input/Output 8 

fl Digital Input/Output 9 

fl Digital Input/Output 10 

fl Digital Input/Output 11 

0 
0 
0 

-Via Store and 

Forwards ' 

1 '1105-04 

2 
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1. The I/O mapping display will show all inputs at the selected module - both physical 
inputs and internal inputs. Select the input to be mapped. 

2. If you wish to invert the mapping, select the "Invert Input" box. If you invert an input, 
then the output will be the reverse of the input. Analogue I/O can also be reversed - 

4mA will be 20mA etc. Do not invert pulse inputs. 

3. The invert function is not available on 105-2 modules - only inverted digital inputs are 
available (as internal inputs on the input list). 

4. To select the destination module, you can either select the module from the "Destination 
Unit" list, or enter the unit address in the "To Destination" box. You can enter an 
address that has not yet been allocated to another unit. 

5. You can select the output by entering the output number (1 - 255) in the "output" box, or 
select an output from the displayed list. There will only be a list of possible outputs 
displayed if at step 2 you selected a desrtination unit that has already been configured in 
the system. 

The output numbering for each module is: 

105-1 105-2 105-3 
First addr 
(Even) 

105-3 
Second addr 
(Odd) 

105-4 

First addr 
(Even) 

105-4 
Second addr 
(Odd) 

Output 1 DO 1 DO 1 D/P 0 1 AO 1 D/P 0 1 DIO 5 

Output 2 DO 2 None D/P 0 2 AO 2 D/P 0 2 DIO 6 

Output 3 DO 3 None D/P 0 3 AO 3 D/P 0 3 DIO 7 

Output 4 DO 4 None D/P 0 4 AO 4 DIP 0 4 DIO 8 

Output 5 AO 1 None DO 5 AO 5 DIO 1 DIO 9 

Output 6 AO 2 None DO 6 AO 6 DIO 2 DIO 10 

Output 7 PO None DO 7 AO 7 DIO 3 DIO 11 

Output 8 None None DO 8 AO 8 DIO 4 DIO 12 

6. If you select a 105U-C or -G as the destination module, you will be asked to select a I/O 
Register as the destination "output". Note that the grey-shaded I/O registers have already 
been allocated. 

7. Select any intermediate repeater units needed to reach the destination address (entered in 

order of nearest to furthermost repeater). You can either select from the list of configured 
units or enter the unit address in the "Repeater" box. If no repeaters are required, do not 
enter anything in the repeater boxes. If only one repeater address is required, enter the 
address in box 1 and leave the other repeater boxes empty. 

Note: Every module must have at least one mapping configured to another module. If 
no mappings are required (for example, you are only using outputs at a module), then you 
need to configure a mapping for a spare input to an unused output on another module. 
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It is possible to configure multiple mappings for an input - each mapping will generate 
separate transmissions. We recommend that you do not configure multiple mappings to the 

same output as the output will have the value of the last message that it receives. Each output 
should have only one 
mapped input. 

It is possible to map a 
digital input to an 
analogue output - the 
output will be maximum 
value when the input is 

on and minimum value 
when the input is off. It is 

also possible to map a 
analogue input to an 
digital output - the 
output will be on when 
the input is equal or 
greater than 12mA and 
off when the input is less 
than 12mA. 

.11 1 I I . I " 

On Startup Poll 

1105-4#10 

Poll Unit 

? Unknown Unit 

105-02 
10541110 

1054114 

0 
a 
a 

O X 

rl- 

E77/79v: I 

tancel 

Via Store.and 

Forwards 

10-4t1 ' 

2 ,None 

3 'None 

4 None 

z 
5' !None L.- 

For more information 
on using 105S modules, refer to Section 4.3.8. 

Edit existing mappings 

To edit an existing mapping, double-click on the mapping line, or select the mapping line 
and click "Edit". 

To delete an existing mapping 

To delete a mapping, select the mapping and click "delete" or alternatively right-mouse 
button click and select delete. 

Configuring Start-Up Polls 

When a unit is first turned on, its outputs will not be set until it receives update messages 
from other units in the system. To ensure that outputs are set as soon as possible after start-up 
the unit may be configured to "Poll" any other units with mappings to its outputs. 

Select the remote unit to be polled from the unit list, or enter the unit address in the box. If 
the remote unit communicates via repeaters, select the repeater units or enter the repeater 
addresses. 

Remember that if more than one remote unit is controlling the local outputs, then more than 
one start-up poll should be configured. 

Configuring Comms Fail Mappings 

Each module has a "comms fail" status which may be mapped to a local output. The comms 
fail status is active (on) if the module is transmitting a message and does not receive an 
acknowledgement after five tries. By setting the comms fail status to a local output, you can 
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provide a communications alarm. The local output can be digital or analogue - if analogue, 
the output will go 
to maximum value. 

Although 
communication 
failure will activate 
the output, 
successful comms 

11 05-4141 0 

Faded Uni 

Unknown Unit 
does not reset the 105-012 

output. You must 11054#110 

use the "Reset 105-4144 

outputs on comms 
fail" option (Refer 
to User Options 
section). 

Each remote module has a separate comms fail status - you enter a separate comms fail 
mapping for different remote addresses. You can configure several comms fail mappings to 
the same output - the output will be active if there is comms fail to any of the remote 
addresses. You can also map a configure an output to activate upon any comms fail. 
Configuring a "Comms Fail Address" of zero causes communication failure to any 
destination module to be indicated on the selected output. 

For example, if "Comms fail to unit 12" is configured to D01, then the 105 module will set 
(or activate) DOI each time communications to unit 12 is not successful. If DO1 has a 
"Reset output" time of 10 minutes configured for D01, then DOl will reset (de-activate) 10 

minutes after the last comms fail to unit 12. 

U 

a 

'Digital Output 3 

-Destination 10 

fl Digital Output 1 

fl Digital Output 2 

n 
fl Digital Output 4 

fl Digital Input/Output 1 

fl Digital Input/Output 2 

fl Digital Input/Output 3 

Digital Output :3 

rs - .-1 in I 

TIT 

r: X 
OK 

(`Cancel 

Debounce Configuration 

Debounce is the time 
which an input must stay 
stable before the 105 
module decides that a 
change of state has 
occurred. If a digital 
input changes (say 0 ---> 

1) and changes again (1 

-> 0) in less than the 
debounce time, then the 
105 module will ignore 

I Fite' . Unit Options - Help 

E la Effluent Plant System 3 

Fl Oil Units 

E 0 1135 4112 

UpdateTumes , 

Ouput Reset T 

Sensitivities 

lifif Pulsed Inputs 

- MI Pulsed Output 

Mappings 

E 1:1 105 0110 
ril imdita 

-7Debounde Information 

-Debounce-- 

Digital Debounce 

10 X 

Analogue DebOimpe 10 52 rli 

both changes. Debounce Comm Port 1 Selected 

may be configured for 
digital inputs on the 105-1, 105-2 and 105-4 modules and the analogue inputs on the 105-2 
module. The default value of 0.5 seconds is suitable for most applications. In applications 
where a digital input may turn on and off several times slowly (for example, security 
switches or float switches) a debounce time of up to 8 seconds may be configured. The 
configured debounce time has no affect on pulse inputs. 
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Note that the analogue debounce is not configurable for the 105-1, but is configurable in the 
105-2. 

Update Time Configuration 

Update messages are sent if a 
change message has not 
occurred within the update 
time period. The update time 
may be set for each input - 

both physical and internal 
inputs. 

The default period is 10 

minutes for all inputs, except 
for pulse inputs (1 minute). 
Short update times should 
only be used in special 
circumstances. It is important 
to remember the principle - 

radio traffic means 
communications". 

updates from 
units causes 

"Less 
better 
Frequent 
multiple 
congestion of the radio 
channel, which results in increased 

File Ublibei unie0Otions Help 

Effluent Plant System 3 

:r.1 01 Units 

IJ 

a 

105-41* 

105-41410 

105-4144 

105-10 
f- Debounce 
)10. iljpdateTimesl, 

0 0 uput Reset T 

% Sensitivities 

- SetPoints 

IR Pulsed Inputs 

NU Pulsed Outputs 

M Mappings 

Ceram Port _1 Selected 

-Update Tinn6s- 

Unit type 105-1 

Input Update Timed 

npOt Update Times 

U dateTime 

Analogue Input 1 

Analogue Input 2 

M Battery Voltage 

.11. Digital Input 1 

Digital Input 2 

.11. Digital Input 3 

Digital Input 4 

1, Mains Failure 

ill Battery Low 

Setpoint 1 

110 Pulsed Input 1 Count 

00 00 10 00 

00 00 10 00 

00 00 10 00 

00 0010 00 

00 0010 00 

00:00:10:00 

00:00:10:00 

00:00:10:00 

00:00:10:00 

00:00:10:00 

00:00:01:00 

Piked Input 1 Rate 00:00:10:00 

communication failures of the 
system. To change an update time, select "Update Times" on the left-hand menu and double- 
click the selected input. The update time will be shown in days:hours:minutes:seconds. 
Change the values in each field. The display also shows the maximum and minimum values. 

For the 105-1, -2 and -3 modules, the maximum update time is 16 minutes, however the 
update time for 105-4 inputs can be up to 5 days. If a zero value is entered as an update time, 
then the input will not update at all. 

Changing Multiple Settings 

You can change the Update Times of several inputs simultaneously by using the <Shift> 
Select feature. For example, if you want to change all digital inputs to 1 minute update, you 
could change each individually, or you could "block" the four digital inputs using the "Shift" 
Select feature and select "Edit". You only need to enter the change once to change all of the 
inputs selected. This feature is also available with the other configurable parameters. 

Output Reset Time Configuration 

This allows the Comms Fail Time to be selected - this is the time for an output to reset if it 
has not received an update or change message. 

Each output on the unit, either analogue or digital, may be configured to reset (off or OmA) 
when no update transmission has been received for a certain time. This option can be used to 
ensure that communications failure will not result in loss of control. For example, outputs 
connected to pumps should be configured to reset on communications failure so that the 
pump will turn off. The default condition is zero (no reset). 

and poorer performance 
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If the reset time is less 
than the update time, 
then the output will reset 
when the reset time 
expires, and then set 
again when the update 
message is received. We 
recommend that the reset 
time be a little more than 
twice the update time. 

To set an output reset 
time, select "Output 
Reset Times" on the left- 
hand menu and double- 
click the selected input. 

File Utilities UpitOptions Help 

El Effluent Plant System 3 

Ft Units 

Et 0 105-4112 

13 0 105-41110 

El 0 105-4114 

105-1117 

f'- Debounce 
(1) UpdateTimes 

)110. irpuputRaielfir'nes, 
X, Sensitivities 

4 Set Points 

JJ Pulsed Inputs 

MI Pulsed Outputs 

M Mappings 

' Comm Port 1 SeleCted 

-,-OutpUtReset TjrnO's 

Unii Type 105-1 

Output Resit T Aes, 

1:1 'X 

Reset Time 

n Analogue Output 2 

II Digital Output 1 

n. Digital Output 2 

n. Digital Output 3 

11. Digital Output 4 

00 00 00 00 

00 00 20 00 

00 00 00 00 

00 00 00 00 

00 00 12 00 

The update time will be shown in days:hours:minutes:seconds. 
field. The display also shows the maximum and minimum values. 

Analogue Sensitivity Configuration 
The analogue sensitivity is the 
change required in an analogue 
input before a "Change Of 
State" is detected, and the new 
analogue value is transmitted. 
For input signals which vary 
widely over a short period of 
time or have a normal 
oscillation, the analogue 
sensitivity should be set to an 
appropriately large value. This 
ensures that many change 
messages are not transmitted in 

too short a time. This will 

II . 1 

File Utilities,i. Unit OpttirsiFielp 

F, < Effluent Plant System 3 

3 011 Units 

E a 105-412 

El 0 105.41110 

Ei 0 105.4114 

0 105 1117 

Debounce 

UpdateTimes 

Ouput Reset Tim' 

)0. LSensibvitsis] 

SetPoints 

RN Pulsed Inputs 

AN Pulsed Outputs 

I 

Corm Port ,1 Selected j1;, 

Change the values in each 

x 
- - 

SeriiitivihestOnfiguratioir 
OM Type 105-1 

ensitnettles 

Sensitivit 

Analogue Input 1 3 mA 

%Analogue Input 2 3 mA 

Aft Pulsed Input 1 Rate 3 % 

result in channel congestion, as 
described in the preceding section. 

To change an analogue sensitivity, select "Sensitivities" on the left-hand menu and double- 
click the selected input. The sensitivity for physical inputs is shown in mA and internal input 
is shown as %. 

SetPoint Con figuration 
Setpoints allow a remote digital output to be turned on and off depending on the value of an 
analogue input. The "set-point status" internal input must be mapped to an output for this 
option to have effect. When the Al is less than the Low Set-point (LSP), the set-point status 
will be active (on, "1") - when the AI is more than the High Set Point (HSP), the set-point 
status will be reset (off, "0"). Note that the High Set Point (HSP) must always be higher than 
the Low Set Point (LSP). For the 105-1 module, only All has set-point values. For 105-2 
modules, analogue inputs 1 - 4 have set-points. 
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Debounce time operates 
on the set-point status in 

the same way as digital 
inputs. 

To change a setpoint 
values, select "Set Points" 
on the left-hand menu and 
double-click the selected 
Setpoint Status. 

Pulse Input Count 
Configuration 
PI 1 of the 105-2 and 105-4 

modules normally 
count up to 100Hz (as 
for the other PI's), 
however can be 
configured to count up 
to 1000Hz. This 
configuration actually 
divides the input count 
by 10 - each count in 
the PI 1 register is then 
equivalent to 10 input 
pulses. If PI1 is 
mapped to a PO, then 
the maximum output 
pulse rate is 100Hz, 
however each output 
pulse is equivalent to 10 

input pulses. 

To configure the "divide 
by 10" feature, select 
"Pulse Inputs" on the left- 
hand menu and select the 
"Count" page - double- 
click "Pulse Input 1 

Count" and enable 
"divide by 10" counting. 

I I I 

File Uti4iesI.Uiiii3Options Help 

Effluent Plant System 3 

:111 Units 

(4,7 

El 

0 
0 
0 
0 

105-4132 

105-41310 

105-4134 

105 -1117 

- Debounce 

UpdateTimes 

Ouput Reset Times 

% Sensitivities 

)111. SetPoints 

MU Pulsed Inputs 

-.11f l Pulsed Outputs 

PI Mappings 

Comm PortliSelected ° 

f=-Setpoints Cpnfiguration 
Unit Type '105-1'; 

-Setpoints- - 

isitponiNa- I. Ehiti-setpoint ircairsiip*oinf 

Setpant 1 15 2 mA 8 8 mA 

. 

File Utilities Ifni Options Help 

u Effluent Plant System 3 

E 131 Units 

EB 105-4132 

0 0 105-4#10 

B 0 105-4314 

Debounce 
UpdateTimes 

Ouput Reset Tir 

% Sensitivities 

Pulsed Inputs' 

EU Pulsed Outputs 

11 Mappings 

ED- 0 105-1137 

ta' 

-Pulsed,,,Inputs Configuration 

Comm Port 1 Selected 

^ File 

Pulse Input Rate Scale 
Configuration 
When a pulse rate is 

mapped to an analogue 4 

output, the rate must be 
scaled to the 4-20mA 

Utilities Unit Options 

ate I rail' 
Pulsed Inputs Count-- 

PUISeEl Input ''F'f77:rSer-isitmty FD17:1:10-11F 

n/a Pi 

rl 

El Pulsed Input 1 Count n/a 

1111. Pulsed Input 2 Count n/a 

fill Pulsed Input 3 Count n/a 

All Pulsed Input 4 Count n/a 

n/a 
n/a 

n/a 

Help, 

rPulsed Inputs Configuration 

6 Unit Type 01 05-4 

Effluent Plant System 3 

3 Units 

O 105-412 

O 105-4n10 

105-04 
Debounce 

UpdateT Imes 

Ouput Reset Tir 

% Sensitivities 

E iL4T0 Inputs 
JR Pulsed Outputs 

-M Mappings 

105-1#7 

0 
0 

0 

-X 

Comm Port 1S elected 

Rate I Count 

Pulsedlnputs Rate-:-; 

Puliedln ut Rife Seale- 

r..." 

la Pulsed Input 1 Rate 3 03 

RR Pulsed Input 2 Rate 

jlll Pulsed Input 3 Rate 

j111. Pulsed Input 4 Rate 10 

output. The pulse rate scale is the rate (in Hz) corresponding to the maximum value (20 mA 
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if mapped to an analogue output). 

To configure the pulse rate scale, select "Pulse Inputs" on the left-hand menu and select the 
"Rate" page - double-click the pulse input rate and enter the scale value. 

Pulse Output Update Time Configuration 

The pulse output 
update time is the time 
period over which 
pulses are output after 
a PI update is received. 
It should be configured 
to correspond to the 
pulse input update time 
for the corresponding 
pulse input. This 
ensures that the pulse 
output rate matches as 
closely as possible the 
pulse input rate which 
it is reflecting. 

For example, if the PI 
update time is 1 minute, then the PO update time should also be 1 minute. If the PI update 
time is changed, then the PO update time at the remote module should be also changed. The 
PO will still operate if the time is not changed, however pulses may be output faster or 
slower than the input pulses. 

. I 

Fde Li tikes Unit.OcittO4-Help",:i4 

Effluent Plant System 3 

B a Units 

[3 0 105-4#2 

DA 105-0110 

0 105-444 

Debounce 

UpdateTimes 

Ouput Reset To.' 

% Sensitivities 

NH Pulsed Inputs 

SESSEMMI 
M Mappings 

f7 0 105-1117 

D'x 

,Pulsed OutputS Canfigyiation 

Unit Type , '105-4 ,.`, 

Enable/Disable Pulsed Output Time 

Pulsed Output Time 

Pulsed Output 1 00 00 01 00 

Pulsed Output 2 00 00 01 00 

Pulsed Output 3 00 00 01 00 

Pulsed Output 4 00 00 01 00 

To configure the pulse output 
time, select "Pulse Outputs" 
on the left-hand menu and 
select the "Pulsed Output 
Time" page - double-click 
the pulse output and enter the 
new time. 

Pulse Output Enable 

The PO's for the 105-2 and 
105-4 modules are also D01- 
4. To use as pulse outputs, 
you need . to enable them as 
pulse outputs. 

File, Options 'Help 

-Pulsed 

Enable/Disable 

FPulsed 

Outputs COfiguratiPn 

Unit Type - 105.44 

El u Effluent Plant System 3 

011 Units 

RI 0 105-02 
E 0 105-41110 

td 0 105-4114 

Debounce 

UpdateTimes 

Ouput Reset Tir 

% Sensitivities 

Mg Pulsed Inputs 

I Pulsed Output Time 

Output .' 
Pulsed Output , I. Enabled/Dm 

1111 Pulsed Output 2 

El Pulsed Output 3 

1111. Pulsed Output 4 

Y 

Y 

N 

(Pulsed Outputs' 
Mappings 

EP1 0 105-1#7 i 
Comm Port tSelected - 1, 'JILL 

To enable pulse outputs, select "Pulse Outputs" on the left-hand menu and select the 
"Enable/Disable" page - double-click the pulse output to enable. 
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Compiling a System 

When you have finished 
configuring the modules, you 
should compile the system. The 
compile function scans the 
configuration and reports any 
detected errors. To compile the 
system, select "Compile 
System" from the "Utilities" 
menu. Select the "Compile" 
button. The system will 
compile - the display will show 
if there are any compile errors or 
warnings. 

COMPILED 
Compiling Unit 105 4#2 
Compiling Unit 105-4#10 
Compiling Unit 105-4114 
Compiling Unit 105-1#7 
Finished 
Errors = 0 
Warnings = 0 

1±i 

11111111111111111111011101iiii 
firof,IL 0:3;1 XiCancel 

4.3.3 Programming Configurations to Modules 

To programme a module : 

Connect the cable from the PC's serial port to the 105 serial port (see 2.4.10 for cable 
connections) 

From the Utilities menu, select "Serial Port Setup" 

Select the appropriate serial port (COM1 - COM4) 

Select the unit to be configured from the left -hand menu 

Click on the "Program Unit" button. 

Fde Vow Utilities Und Qptions ffelp 

.Unit Name: 105=1#1,1, 

Unit Details; 

UnilName 11051 #1 

Link Type 105-1,21°, 

rUrslAddress 

Und Address 

-Summary 0 pitarib 

159 1i05utivn,;rs,,?..' I 

, i 1 Mapping Summary 

DiMin Pod 1 Selicted 
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You will be asked to confirm if the module already has a different system or unit address. 

Each module will need to be programmed individually. 

4.3.4 Loading Configuration from a Module 

Care should be taken when loading a configuration from a module. It is easy to lose the 
system address and unit address. We suggest that you first view the system address and unit 
address - you can do this via the "Unit Options" menu. Note these addresses before loading 
the configuration. 

When you upload the configuration, the program will check if you want to load the addresses 
from the module. If you do not, then the system address and unit address will change. 

You are able to upload the configuration from a module into a new "project", to view the 
configuration and modify it. Note that as the "project" will not have the details of the other 
modules in the system, the other modules and outputs will be shown as unit addresses and 
output numbers. Don't forget to download the configuration into the module after you 
modify it. 

If security has been enabled for the system, please read section 4.3.7. 

If you are adding additional mappings to a 105U-C or 105U-G module, then you need to 
change the archived configuration files first so you can download the modified configuration 
details into the 105U-C or 105U-G 

4.3.5 Modifying and Archiving Configuration Files 

As you build a system configuration, it is automatically saved in the "Project" directory. We 
recommend that all system additions and changes be made to the archived configuration files 
first, and then downloaded to the module/s. This ensures that the archived files are always 
maintained and accurate. If you modify the configuration of a module by uploading and then 
downloading, then the module configuration will be different then the archived files. 

If you lose the configuration files for a system, then you can rebuild the configuration by 
uploading the configuration file from every module in the system. 

4.3.6 Print Options 

You can obtain a print-out of each module configuration. On each unit display, there are 
"Unit Summary" and "Mapping Summary" windows. Each of these will display a printable 
information page about that module. The Unit Summary page will display the user options 
configured, and the Mapping Summary will display the mappings entered for that unit. 

The printer may be selected from the Printer Setup option in the File menu. 

4.3.7 Security 

There are two security features available. You can enter a password to protect the 
configuration files, and you can enable security encryption of the radio transmissions. 

The password can be between 6 and 256 characters. The password is case sensitive and any 
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ASCII characters can be used. If you have entered a password, then this password will need 
to be entered if the configuration is to be changed later. You can view the configuration, but 

you will not be able to make any changes. You are able to change the password from the 
"Utilities" menu. If unauthorised access to the files is a concern, we recommend that you 
change the password regularly or whenever there is a change of staff. 

Security Encryption is an additional level of security. The security option uses an 8-character 
security key to provide 64-bit data encryption of the radio messages. All modules in the same 
system will be configured with the same security key used to encrypt and decrypt the 
messages. This feature is available for modules with serial numbers with the middle three 
numbers greater than 210 - that is vocx210vocx, or xxxx220xxxx etc. If you are adding 
modules to an old system which does not have the security encryption feature, then you 
cannot use security encryption on the new modules. 

Note that the security key is different than the password. 

To enable the security encryption, select the "Enable Security" box on the project display. 
An 8-character security key is entered and you will be prompted to enter the security code 
a second time to confirm. The security key can be any characters or numbers. Characters 
are case sensitive. The security key will never be displayed. 

If you do not enable security, there will be no data encryption of the radio messages. 
This is the default setting. 

If a security key has been entered, this key is downloaded into each module as part of the 
configuration download process. You can download another configuration at any time - 

if the security key is different, or if there is no security key in the new configuration, the 
old key will be over-written. 

You can change the security key in the configuration files simply by entering a new 
security key in the security key window. You will be prompted to confirm the new 
security key. If the configuration files are password-protected, you will be asked for the 
password. Note that if you change the security key, it will not match the security key 
previously loaded into existing modules. 

If you want to change a configuration, we recommend that you change the archived 
configuration, and then download the configuration onto the module. The archived 
configuration already has the valid security key. 

If you lose the archived configuration, you can upload the configuration from a module, 
but you cannot upload a security key. That is, you can upload the module configuration, 
view it, change it - but if you don't know the original security key, the old key will be 
over-written when you download the new configuration. This module will no longer 
communicate with other modules in the system as the security key is different. 

The security options provide security against a "hacker" in the following way: 

A hacker cannot listen-in to radio messages without the security key to decrypt the radio 
messages. Similarly, a hacker cannot force outputs by transmitting a radio message to a 

module without the security key. 

A hacker cannot access the security key from an installed module or from the 
configuration files. 
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The archived configuration files cannot be changed, downloaded or uploaded without the 
password. 

Warning!! 

These security options provide a high level of security, but no data-security system can 
provide "100% protection". But it does make it very difficult for someone to interfere 
with the 905U system - difficult to the point where there would be many easier alternate 
ways to cause malicious damage. 

The password must be kept in a secure place. Security procedures need to be adopted. 
If staff with access to the password leave your organisation, we recommend that the 
password be changed. 

We recommend that you use a random 8-character string for the security key and that 
you do not record the key. It is not necessary to know what the security key is. The key 
will be recorded in the archived configuration files, and therefore the configuration 
files should be held in a secure place and backed up. 

The security key does not prevent a hacker uploading a configuration from a module 
and downloading with a new security key. This module will no longer operate with 
other modules in the system. To prevent this, unauthorised access to modules must be 
prevented. 

If you lose the configuration files, you can regenerate these by uploading the configuration 
from every module in the system into a new project with a new security key. After uploading 
each module, download the configuration with the new security key. 

If you wish to change the security key, simply enter a new key in the configuration program, 
and download the new configuration to all modules in the system. 

4.3.8 Using 105S Modules 

105S modules can be used by themselves, as "line telemetry" or "wired I/O ", or they can be 
used as I/O expansion for 105U modules. As the 105S modules are connected by RS485, the 
105S modules can be separated from the 105U modules by some distance. There can be up to 
32 addresses on the one RS485 multi-drop link. Note that each -3 and -4 module takes up 2 

addresses. For example, you could have up to 32 modules sharing a multi-drop link if they 
are all -1 or -2 modules - if they are all -3 or -4, then you could only have 16 modules on 
the link. 

105S modules are configured with unit addresses in the range 96 - 127. 
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Example 1 - Mapping to another 105S module on the same link. 

The I10 mapping is done in the same way as for 105U modules. 

Elle, VieW 'Unit Options 

example 

011 Units 

CI 0 10521197 

>Mspping 
UpdateTimes 

Output Reset 

% Sensitivities 

NH Pulsed Inputs ' 

4 SetPoints 

-P,- Debounce 

El 0 105311102 

Help" 

Un)t Type: 40572 
qi4r), 

, a 

ew 10 apping 

1 ',14e4,4 Poll Mapping 

0 4( 

New Comms Fail Mapping:' 

11 a' Input Deit Unit a, Output 1: RaPier l' Fregler,2' 

N DIN1 105-311102 DOT3 

Example 2 - Mapping to a remote 105U. 

In this example, a 105S-2 is connected to 105U-1#8. DI1 is mapped to a remote 105U-C 
module. The 105U that is connected to the 105S module acts as a repeater - a serial-to-radio 
repeater. 

File View Utilities, Unit Options Help 

('94 example 

B Units 

0 1051118 

80 10521197 

UpdateT Imes 

Output Reset 

% Sensitivities 

lifN Pulsed Inputs 

SetPoints 

P- Debounce 

105-C111 

r4 - jj 
iCpeimPort 1 Selected .1,1 

"..; 0 oc 

71r0esllf ftOlitput 7:3 

N 01N1 105-C#1 I/O Reg 30 105.1U8 

AAA ilVersion, 

When DII changes, the 105S will send a message via the serial link to 105U-1#8, and this 
105U module will repeat the message by radio to the 105U-C module. 
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Example 3 - Mapping to another 105S which is connected to a different 105U 

In this example, both 105U 
modules act as repeaters. 
The first is a "serial-to- 105U-1 

radio" repeater and the 
second is a "radio-to-serial" 
repeater. 

- 

1-.EIIP View Ltaities Urn! Dpbons Help 

8-4 example 

0 105-1P8 
a -Oh Units 

s 105-11t9 

B 105-214s7 

)i.Mappngs 
tipdateTunes 
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4 SetPclints 
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#8 
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I 

; 
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Chapter Five SPECIFICATIONS 
General 

EMC approval 

Radio standards 

105U only 

Housing 

Terminal blocks 

EN55022, EN 50082-1, 

ETS 300 683, AS 3548 

IEC60950 

458 MHz, 500 mW EIRP i 

405 - 490 MHz, 10 - 500 mW 

869 MHz, 500mW 

472 MHz, 100 mW EIRP , 

458 MHz, 500 mW EIRP 

380 520 MHz, 0.5 5W 

Powder-coated, extruded aluminium 

Suitable for 2.5 mm2 conductors 1 

---11 

MPT 1329 UK 

EN-300-220 

AS 4268.2 AUST 

RFS29 NZ 

EN 300 113, FCC Part 90 

130 x 185 x 60mm 

DIN rail mount 

Removable 

Power supply, 

OK operation, digital I/O, 
RX and TX 

LED indication 

Operating Temperature 

Power Supply 

-20 to 60 degrees C 

-40 to 60 degrees C 

-30 to 60 degrees C 

405 490 MHz, 10 500mW 

869 MHz, 500mW 

380 520 MHz, 0.5 5W i 

Battery supply 11.3 - 15.0 VDC 

AC supply 

DC supply 

12 - 24 VAC, 50/60 Hz 

15 - 30 VDC 

Overvoltage protected 

Battery required for units with more 
than 2W RF power 

Overvoltage and reverse voltage 
protected 

> 17VDC required for charging 
battery 

Battery required for units with more 
than 2W RF power 

Mains supply I 110-250 VAC via plug-pack transformer -,---- 
Battery Charging circuit Included 

, 
for 1.2-12 AHr sealed lead acid 
battery I 

Solar regulator 

Current Drain 

Included 

70 mA quiescent for 'Ll' 

45 mA quiescent for 'S' 

Direct connection of solar panel (up 
to 30W) and solar battery (100 AHr) 

+ 10 mA/active digital input 

+ 25 mA/active digital output 

+ 2 x analogue I/0 loop (mA) 
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Radio transmitter inrush 

Analogue loop supply 

Mains fail status 

Battery voltage 

450mA @ 13.8VDC (0.5W) 

600mA @ 13.8VDC (1W) 

800mA @ 13.8VDC (2W) 

1.25A @ 13.8VDC (5W) 

Included, except 105-4 24V DC 150 mA 

Monitored Can be transmitted to remote 
modules 

As above Monitored 

Radio Transceiver (105U) 

Single channel synthesised Direct frequency modulation 

Frequency 

Frequency Stability 

Signal detect / RSSI 

j 405 - 490 MHz 

220 - 235MHz 

869.4 - 869.65 MHz 

380 - 520 MHz 

+/- 1.0 kHz 

-120 to -80 dBm 

12.5 KHz, 10 - 500 mW 

25 KHz, 4W 

250KHz, 500mW 

12.5 / 25 KHz, 0.5 - 5W 

Expected line-of-sight range 

400 - 500MHz 

2 km @ 10mW EIRP 

5 km @ 100mW EIRP 

10 km @ 500 mW EIRP 

40 km @ 5W EIRP Range may be extended by up to 5 

intermediate modules as repeaters 220 MHz 50 km @ 4W EIRP 

869 MHz 5 km @ 500mW EIRP 

Antenna Connector Female coaxial Protected by gas discharge surge 
arrester (not the 869MHz model). 

Serial Ports 

RS232 Port DB9 female DCE 9600 baud, no parity, 8 data bits, 
stop bit 

RS485 Port 2 pin terminal block 9600 baud, no parity, 8 data bits, 1 

stop bit, 

Typical distance 1km 

Data transmission On change-of-state 

+ integrity update 

Update time configurable 

Protocol - serial 

- radio 

asynchronous ARQ, with 
16 bit CRC 

synchronous ARQ 

Automatic acknowledgements with 
up to 4 retries 

Communications fail status May be mapped to local or 
remote output 

Resetting of outputs on comms fail 
configurable 
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Inputs and Outputs 

Digital Inputs 

Digital Outputs 

Digital Outputs 

105-1 Four 

105-2 Four 

105-3 None 

105-4 Four plus 
selectable I/O 

105-1 Four 

Opto-isolated (5000V)inputs, 
suitable for voltage free contacts or 
NPN transistor, contact wetting 
current 5mA, input debounce 0.5 
second 

12 As above, but with 3000V surge 
protection instead of opto-isolation 

Relay output contacts, normally 
open, AC 5A 50V 

DC 2A 30V, 5A 20V 

FET output, 30 VDC 500mA max. 105-2 One 

105-3 Eight 

105-4 Four plus 12 

selectable I/O 

Pulse Inputs 

Pulse Output 

105-1 One 

105-2 Four 

105-3 None 

105-4 Four 

105-1 One 

105-2 None 

105-3 Four 

105-4 Four 

Analogue Inputs "floating" differential 
input, common mode 
voltage -0.5V to 27V 

105-1 Two 4-20 mA 

105-2 Six 0-20mA 

105-3, -4 None 

Analogue Input Setpoints 105-1 Al 1 only 

105-2 Al 1-4 

Uses DII. Max rate 100Hz, min. 
off-time 5msec. 

Uses DI1-4. Max rate of DI 1 is 
1000Hz, min. off-time 0.5msec 

Max rate of DI2-4 is 100Hz, min. 
off-time 5msec. 

FET output, 30 VDC 500mA max 
Max rate for 105-1 is100 Hz. Max 
rate for 105-3 is 1000 Hz. Pulse 
signal recreated, pulse rate avail. on 
analogue output, (scaling 
configurable). 

Divide-by-10 available for 1000Hz 
inputs. 

24 VDC for powering external loops 
provided, 150 mA max, Digital 
filter time constant 1 second. 

Resolution 15 bit, Accuracy 0.1% 

Resolution 12 bit, Accuracy 0.1% 

Configurable high & low set-points, 
allowing set/reset of remote digital 
outputs 
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Analogue Outputs current sink to common 

105-1 Two 4-20mA 

105-2, -4 None 

105-3 Eight 0-20mA 

max loop voltage 27V, 

Resolution 15 bit, Accuracy 0.1% 

Resolution 15 bit, Accuracy 0.1% 

System Parameters 

Network Configurations Communications via radio 
or RS485 or network of 
both 

Up to 95 radio units with up to 32 
serial units off each radio unit 

Mapping Any input to any output in 
system 

User Configuration RS232, PC or laptop 

Diagnostics 

On board diagnostics Automatic check on start- 
up 

Via RS232 terminal or 
laptop 

Input status 

Output test 

Incoming radio signal level 

Simple radio path testing 

5.1 Dimensioned Drawing 
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0 000 0 0 00 0 00 0 0 0 

0 0 0 0 

01 ITPI ITS 

eELPRO xxxx-x 

RADIO TELEMETRY 

INPI ITS 

0 0 0 0 

UI 

I 0 I 

60 
mm 

(2.4") 

825 mm 
(3.25") 

55 mm (2.16") 

-- 62 mm (2.45") -* 

130 
mm 

(5.1") 

35 
mm 

(1.4") 

man 105 2.11 Page 61 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 214 of 272



105 Radio/Serial Telemetry Module User Manual 

Chapter Six TROUBLESHOOTING 

6.1 Diagnostics Chart 

INDICATOR CONDITION MEANING 
OK LED OFF Continuously Battery Voltage low 

CPU failure 
+24V supply failure/overload 

OK LED ON Continuously Normal Operation 
PWR LED ON Continuously Supply available from SUP1/SUP2 

Supply available from solar panel 
TX LED ON Flashes briefly Radio transmitting 
RX LED ON Flashes briefly Radio Receiving 

Serial port communicating 
RX LED ON Flashes 

continuously 
Module in Configuration Mode 

RX LED ON Continuously Test Button press in Configuration 
Mode 

No transmission on change of 
state 

Unit not configured correctly - re- 
configure and check operation 

The green OK LED on the front panel indicates correct operation of the unit. This LED 
extinguishes on failure as described above. When the OK LED extinguishes shutdown state is 

indicated. In this state, all digital outputs turn OFF and the +24V supply turns off. 

On processor failure, or on failure during start-up diagnostics, the unit shuts down, and remains 
in shutdown until the fault is rectified. The unit also shuts down if the battery voltage falls 
below 10.8 volts. This is a protection feature designed to protect the battery from deep discharge 
in case of extended period without supply voltage. 

Note: During diagnostic testing, it is likely that the module will reset and restart. This will 
affect the output signals. 

6.2 Self Test Functions 

6.2.1 Input to Output Reflection (105-1 only) 

The unit will require re-configuration after SELF TEST. Ensure you know the 
required operational configuration including system and unit addresses so that the 
network can be restored after testing. 

Remove the cover in the front panel, and set the DIP switches as shown below. Hold down the 
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red button for five seconds, or until the Rx LED glows yellow, release the Red button (the Rx 
LED now flashes), then press and release the Red button (the flashing Rx LED extinguishes). 

1 0 0 0 0 0 0 10 
0 

Input signals may now be connected to the input terminals of the module. If the module is 
operating correctly, then the input signals will be reflected to the corresponding output on the 
same module. For example, if DI 1 is connected to common - i.e. the first digital input is 

turned "ON" - then DO 1 will activate, if the module is functional. Similarly, if a l2mA 
signal is connected to AI 2, then a 12mA signal should be able to be measured from AO 2, if 
the module is functioning correctly. 

If a module does not pass its self test function, then it should be returned to an authorised 
service agent for attention 

6.2.2 Radio Testing using Tone Reversals 

This function allows the unit to be configured to continuously transmit a sequence of alternate 
zeros and ones on the radio. This function provides the facility to check VSWR of antennas 
during installation, as well as checking the fade margin of the path between two units (see 
below - received signal strength indication). 

The tone reversals function is initiated by setting all of the DIL switches to ON, and holding 
down the red button for approximately 5 seconds( until the RX LED lights continuously). On 
releasing the button, the RX LED will flash continuously, and the TX LED will light, 
indicating that the radio transmitter is on. 

To finish the test, push the red button again or re-power the module. 

6.2.3 Diagnostics functions 

To aid in the checking and set-up of the 105 unit, a user friendly menu provides access to 
diagnostic functions in the 105. Use of the diagnostics menu does not affect module 
configuration. 

The diagnostics functions can be accessed from the E Series Config software - the same 
software package used to configure the modules. Connect the laptop or PC to the module 
using a configuration RS232 cable. 

Either open the archived project containing the module, or start a New Project and select 
"Load a New Unit" - select the correct type of module. After the unit has loaded, select the 
Diagnostics box. 
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A "Terminal" screen will appear. Select the "Terminal" box. 

Connect the module (ensure the RS485 port is disconnected first) to the PC using the same 
serial cable used for configuration. 

The diagnostics menu is accessed by removing the blue "plug" from the front of the module 
and setting all switches to '0' or "Open", and holding down the red button for approximately 
5 seconds, until the RX LED lights continuously. One of the following menus will be 
displayed on the terminal : 
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1051 V1.0 1052 V1.0 

a) Ins a) Digital Ins 

b) Tones b) Analog Ins 

c) Comms c) Tones 

d) DO1 d) Comms 

e) DO2 e) DO1 

f) DO3 0 Switch 

g) DO4 g) Signal 

h) A01 

i) A02 

j) Switch 

k) Signal 

1053 V1.0 
a) Ins 

b) Tones 
c) Comms 
d) DO1 
e) DO2 
f) DO3 

g) DO4 
h) DO5 
i) DO6 
j) DO7 
k) DO8 
1) A01 
m) A02 
n) A03 
o) A04 
p) A05 
q) A06 
r) A07 
s) A08 
t) Switch 
u) Signal 

1054 V1.0 
a) D Ins 

b) A Ins 

c) Tones 
d) Comms 
e) DOl 

DO2 

g) DO3 

h) DO4 
i) D101 

j) D102 
k) D103 
1) D104 
m) D105 
n) D106 
o) D107 
p) DI08 
q) D109 
r) DI010 
s) D1011 

t) D1012 
u) Signal 

Choose an item from the menu by entering the letter before that item. For example, to select 
the "Signal" function from the 105-1 Menu, enter :- k 

During the diagnostics session, if you press Enter or Space while the menu is displayed, the 
module will restart in normal operating mode. To re-enter diagnostics mode, hold the red 
button for 5 seconds etc. 

After the diagnostics session is over, force the module to restart, then select "Stop 
Terminal", then "Close". 

Inputs 

This option provides a dynamic display of the status of all of the inputs in the 105, both 
internal and external. 

105-1 Modules 

1234MLS P CNT All Al2 P RATE VBATT 

0101001 00F6 C000 4000 8000 9C00 

The first 7 values (1234MLS) each represent a single digital input. A '1' indicates that that 
input is ON, and a '0' indicates that the corresponding input is OFF. "1234" represents the 
four physical digital inputs, DI1 to D14. "M" is the mains fail status (` 1' for mains fail, '0' for 
mains OK). "L" is the battery low volts status (` 1 ' for low volts '0' for OK). "S" is the set- 
point status. 
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P CNT, AI1, AI2, P RATE, and VBATT each represent 16 bit values, displayed as four 
hexadecimal digits. 

P CNT is the current value of the pulsed input counter. This value should increment each time 
`DI 1' turns from OFF to ON. P RATE displays the current pulse rate at DU . This value is 

scaled according to the MAXRATE value configured (0 Hertz is displayed as 4000, and the 
maximum rate is displayed as C000). 

All and Al2 represent the value for the two analogue inputs. Full scale input (20 mA) is 
displayed as C000, 4mA is displayed as 4000, and Oma is displayed as 2000. Analogue 
inputs are filtered digitally with a time constant of 1 second, so a sudden change in the 
analogue input current will result in a slower change in displayed analogue value, finally 
settling at the new value. 

A guide to translate the displayed value to the analogue input current is provided below. 

Add together the figures corresponding to each digit in each position to 
determine the current (mA) 

e.g. displayed value 3456 = 2.000+0.500+0.039+0.003 
= 2.542mA 

Digit Leftmost position Next position Next position Rightmost 
position 

0 - 0.000 0.000 0.000 
1 - 0.125 0.008 0.000 
2 0.000 0.250 0.016 0.001 
3 2.000 0.375 0.023 0.001 
4 4.000 0.500 0.031 0.002 
5 6.000 0.625 0.039 0.002 
6 8.000 0.750 0.047 0.003 
7 10.000 0.875 0.055 0.003 
8 12.000 1.000 0.063 0.004 
9 14.000 1.125 0.070 0.004 
A 16.000 1.250 0.078 0.005 
B 18.000 1.375 0.086 0.005 
C 20 1.500 0.094 0.006 
D 22 1.625 0.102 0.006 
E - 1.750 0.109 0.007 
F - 1.875 0.117 0.007 

VBATT is the current internally derived battery voltage. 4000 corresponds to 8 Volts, C000 
represents 16 volts. A quicker method is use the calculation : 

Battery voltage (volts) = '/2 I + 6, where I is the mA value determined from the above table 
using VBATT. For example, a value of VBATT of A000 gives an I value of 16mA from the 
above table. The battery voltage corresponding to this is 14V (or 1/2 x 16 + 6). 

Page 66 February 2006 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 219 of 272



 

Chapter Six Troubleshooting 

105-2 Modules 

Digital Inputs 

DIN SETPNT PULSED 

1234MSL123456 PINT PIN2 PIN3 PIN4 

0000100111111 0000 0000 0000 0000 

Analogue Inputs 

VBAT PR! PR2 PR3 PR4 All AI2 AI3 A14 A15 A16 

8138 4000 4000 4000 4000 OD3A OCD2 OCC7 OCC7 OCD4 OCC7 

105-3 Modules 

ML VBAT VSLR 

00 9FA2 0000 

105-4 Modules 

Digital Inputs 

DIN DIO PULSED 

1234 123456789ABC MLS PIN! PIN2 PIN3 PIN4 

1001 010101010 001 101 0001 0001 0001 0001 

Analogue Inputs 

VBAT PR! PR2 PR3 PR4 

8DBE 0000 0000 0000 0000 

Tones 

This provides the same function as described above in 6.2.2. Tone Reversals. This function 
may be used to check VSWR of antennas, and may be used in conjunction with the Signal 
option (described below) to check the path between two 105 units. 

Comms 

This function allows monitoring of all messages transmitted and received over the radio. A 
better comms display function is available using the "Comms Logging" feature in the 
configuration software - refer to section 6.2.4. 

Transmitted messages are displayed starting in the leftmost column of the display. Received 
messages are displayed indented by one space. Received messages which have been corrupted 
are displayed with a' *' in the first column of the display. The first four hexadecimal digits are 
the system address attached to the message, and must match for units to communicate 
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successfully. 

Example (105-1): 

>c 

Comms 

01FA8106008005C6727D44 

<INVALID>O1FA8186C6E0E3 

01FA8106008005C6727D44 

01FA818600E0E3 

Command message transmitted by this unit. 

Corrupt Acknowledge received from remote. 

Message re-transmitted by this unit. (no Ack) 

Valid Acknowledge received from remote. 

<INVALID>O1FB860100800100009286 Corrupt message received from remote unit. 

01FA860100800100009286 Re-sent message received from remote unit. 

01FA868100FCE4 Acknowledge message from this unit to remote. 

DO1 to D08, DIO1 to D1012 

These options allow the user to set and clear digital outputs. To set an output, select the 
corresponding menu item, at the prompt, type the value FFFF to turn the output ON, or 0000 
to turn the output OFF. For example, to set DOI ON, 

>e 
DO1 
>FFFF 

A01 to A08 

These options allow the user to set analogue outputs to any value. To set the output, select the 
corresponding menu item. At the prompt type the value required for the analogue output as a 
four digit hexadecimal value. Refer to the table above for analogue current/expected value 
relationship. To set A02 on 105-3 to 19 mA : 

>m 
A02 
>B800 

Switch 

This option allows testing of the DIL (Dual In Line) switches. The diagram below indicates 
the layout of the switches of which there are two sets of eight, with an "Enter" button located 
to the right of the pair. the display indicates the current switch settings with the digit '1' 
corresponding to 'On' and the digit '0' corresponding to 'Off. Changing the switch settings 
in this mode will change the display. Test each switch and check to ensure the display 
changes accordingly. 

Switches Displayed 

1110 0 010 01010101 
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Signal 

This option provides for testing the radio path between two 105-U units for a suitable fade 
margin. Although a pair of units may communicate successfully, radio communication may 
be affected by a range of influences, including atmospheric conditions, changing landscape, 
degradation of antennas or co-axial cable, low battery voltage etc. Fade margin is an 
indication of how far a radio path can deteriorate before communication becomes unreliable. 

When using the Signal feature, a meter is displayed with a mark indicating the current 
received radio signal level. To check the radio path between two units, select the signal option 
at the local unit. The remote unit may then be set up for tone reversals (refer 1 above) and the 
signal level read from the meter. 

A simpler method when remote units are not easily accessible is to cause a transmission from 
the local unit to the remote unit (by setting a digital input which maps to the remote unit, for 
example). The meter will latch the received signal from the remote unit for half a second, 
allowing the received level to be read. 

Under normal radio conditions, a reading of 0 indicates a very marginal communication path. 
For reliable communications, the signal reading should be 3 or above. 

>k 

Signal 

0123456789 - - -- 
# 

Minimum signal level for reliable comms 

In areas experiencing radio interference or high background noise, reliable communications 
may not be achievable even with this signal level. To determine if interference is occurring 
the signal option may be selected without any other 105 units active. In a normal radio 
environment, no reading should be displayed. If a reading is displayed, then the received 
signal strength from the remote should be at least two counts higher than the 
background noise for reliable communication. 

>k Displayed signal level of 

Signal background noise/interference 

0123456789 - - -- 
# 

>k 

Signal 

0123456789 - - -- 
# 

The following table converts the indicated scale to a dBm value. 

Minimum signal level for reliable comms 

Scale 0 1 2 3 4 5 6 7 8 9 10 

-dBm -110 -106 -102 -98 -94 -90 -86 -82 -78 -74 -70 

When using directional antennas (i.e. YAGI antennas) this feature may be used to peak the 
received signal level. Set-up the remote unit to transmit tone reversals as described above, 
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and observe the signal indication while adjusting the orientation of the antenna. A peak in 

signal level indicates optimum orientation of the antenna. 

Some units will display the signal strength numerically instead of a scale measurement. The 
measurement is in units of negative dBm - a reading of 100 is -100dBm. For a reliable radio 
path, the signal strength must be at least 10dB lower than the noise level, or 98, whichever 
is less. 

For example, if the noise level is 120, then the radio signal must be 98 or lower for a reliable 
path. If the noise level is 100, then the radio signal must be 90 or lower. 

6.2.4 Comms Logging 

5 .. I 

: 5 55 :5 5 I 

: SS 
5 5 tr. :5 5. I 

5 .5 
5 55 5 5 

5 

! i SS :5 S S : 5. 

:24'eu.'"" 4: 1 

: SS 
S 55 :5 55 5S SS : 

: 55 

55 
! S 55 5 5 55 55 

SS 

S5 .5 5 55 55 : 

SS 

. 
SS 
SS 

5 5 I 

SS 

System Addles :' 372: Coid Itti: 
N80 crtin*: 

RS5I ' titm < ^ - . ,' 
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LocalUiut Rpitr Rpt2 40 .Rptd Rpt5 

Date , 
, 

2 O_,x; O., t_O--=13- 

r:. Max C Anlg <, 
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C< Dec cF,,t Dig°, 
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T etp,nal 

CL slap corrins 

reirs1;76-0;;i7 
Obi') 

Open t!Pg File 

IA Log To Fde 

0 

,Log to Fie Disabled 

These options allow logging and display of radio communications. To start "Comms 
logging": 

select option the "Comms" option from the diagnostics menu (see section 6.2.3), 
'Stop Terminal' and then 
'Start Comms'. 

The display will show radio messages transmitted and received. Messages ending with a dash 
(-) are received messages. An asterisk after the dash indicates a corrupted message. 

If you select any message line with the mouse, information about the message will be 
displayed at the bottom of the screen. The "text box" at the bottom middle of the screen 
decodes the message - that is, it decodes the message to display I/O channel and value. 

You can display the register values in Decimal by selecting "Dec" at the bottom of the screen. 
If you select "Dig", the values will be displayed as a 0 or 1 digital value (1 if the 16-bit value 
is greater than 50% - that is, the most significant bit is 1). If you select "Anlg", the value 
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will be displayed as a 4-20mA range. 

To stop "comms logging", select the "Stop Comms" box. You can then shut down the 
diagnostics screen, or select "Terminal" to go back to the diagnostics menu. 

Add Time Stamps 

Time stamps can be added by selecting the "Time Stamps" box. This will allow the current 
time and date to be displayed with each message. 

The "Comms log" can be saved to a file for future reference by selecting "Log to File". 

6.3 Radio Path Testing 

To carry out a radio path test, you will need two 105U modules. One module will be "fixed" 
and the other "mobile". Both units will need power supplies and antennas. The power supply 
for the mobile unit is normally a 12V battery, but make sure that the battery is fully charged 
- batteries with low voltage will lead to low radio power which will affect the test result. 

The object of the test is to determine whether radio paths are reliable, marginal or unreliable. 
A reliable path will have a margin of at least 10dB above the background noise level in good 
weather - this margin is enough to ensure that the radio path remains reliable in poor 
conditions. A marginal path will work reliably in good conditions, however will fail during 
poor conditions. If the test is carried out during rainy or foggy weather, then a margin of 
only 5dB is required. 

Procedure: 

Configure the modules to the same system address, and on each module, configure DII 
to DO1 on the other module. At the fixed module, wire DOl to DII such that DII will 
turn ON when DOl turns ON. Connect a switch to DII on the mobile unit. 

When the modules are close to each other, test the system - close the switch, forcing the 
mobile unit to transmit. The mobile unit will transmit to the fixed unit, and the fixed 
unit will transmit back to the mobile unit, activating DO1. Turning off the switch will 
result in two radio transmissions, turning off D01. Each time the switch is changed, 
there should be two radio messages (two sets of TXJRX flashes) at the mobile unit. Note 
that when the modules are within a couple of metres, they may not work well with 
antennas connected - in this case, test without antennas. 

Set up the fixed module in one of the test positions - this is normally at a control centre 
or repeater site. Fix the antenna in a temporary fashion. You will need to make an 
initial assessment on how high the antenna should be mounted. 

Take the mobile module to the other end of the radio path. The antenna at this end can be 
either held by the tester, or fixed in a temporary fashion. Note that a person's body will 
affect the radiation pattern of an antenna, so if the antenna is hand-held and the test is 

not successful, try again with the antenna fixed to a I metre length of plastic pipe or 
timber. The tester holds the length of pipe or timber with the antenna above head height. 

Test the radio path by operating the switch. If the radio path is short, and there is a high 
level of confidence that the radio path will be reliable, the result can be checked by 
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simply looking at the TX/RX leds on the mobile unit. If each TX flash is followed 
immediately by a RX flash (that is, the TX flash does not flash twice or more times 
before the RX flashes), then the radio path is likely to be reliable. Operate the switch 
several times - do not rely on one test. If the test is being done outside, the leds will 
need to be shaded to view the flashes. 

If the radio path is uncertain, then the result should be measured by connecting a laptop 
computer, following the procedure outlined in this manual for measuring the radio signal 
strength. Before the switch is operated, the background noise level should be measured 
and recorded. This measurement is likely to "jump around" or oscillate, to determine an 
average measurement. Now operate the switch several times - take the average 
measurement of the signal transmitted from the fixed unit. 

The radio path is reliable if the transmitted signal is 10dB above the noise level, or better 
than -98dBm. For example, if the noise level is -115dBm, then the minimum level for 
reliability is -98dBm. If the noise level is -100dBm, then you need -90dBm for a 
reliable path. If the laptop displays a scale measurement instead of a numerical 
measurement, then the transmitted signal should be at least 3 divisions, and at least 2 

divisions above the noise level. 

If the weather is poor during the test, then the transmitted signal needs to be 5dB above 
noise, or 1 division. It is best not to do radio tests during poor weather. 

Record these measurements for comparison later during commissioning or if the system 
has problems later. 

If the radio path test is not successful: 

1. Increasing the height of the antenna at either module, or at both modules can significantly 
improve the result. Sometimes moving the antenna to the side helps, if there is an 
obvious obstruction in the radio path. 

2. Change one or both antennas to a higher gain if regulations allow. 

3. Use a shorter coaxial cable between the antenna and the 105U.(this may involve moving 
105U nearer to antenna mounting), or use a different coaxial cable with lower loss. 

4. If a reliable radio path is not possible because of distance or path obstructions, you will 
need to consider using a repeater module. The ideal repeater is another module in the 
system, in a good location to act as a repeater. If this is not the case, you need to consider 
installing a module to act specifically as a repeater. 
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Chapter Seven WARRANTY & SERVICE 

We are pleased that you have purchased this product. 

ELPRO products are warranted to be free from manufacturing defects for the "serviceable 
lifetime" of the product. The "serviceable lifetime" is limited to the availability of electronic 
components. If the serviceable life is reached in less than three years following the original 
purchase from ELPRO, ELPRO will replace the product with an equivalent product if an 
equivalent product is available. 

This warranty does not extend to: 

failures caused by the operation of the equipment outside the particular product's 
specification, or 

use of the module not in accordance with this User Manual, or 

abuse, misuse, neglect or damage by external causes, or 

repairs, alterations, or modifications undertaken other than by an authorized Service 
Agent. 

ELPRO's liability under this warranty is limited to the replacement or repair of the product. 
This warranty is in lieu of and exclusive of all other warranties. This warranty does not 
indemnify the purchaser of products for any consequential claim for damages or loss of 
operations or profits and ELPRO is not liable for any consequential damages or loss of 
operations or profits resulting from the use of these products. ELPRO is not liable for 
damages, losses, costs, injury or harm incurred as a consequence of any representations, 
warranties or conditions made by ELPRO or its representatives or by any other party, except as 
expressed solely in this document. 

Full product specifications and maintenance instructions are available from your Service 
Agent, your source of purchase, or from the master distributor in your country upon request 
and should be noted if you are in any doubt about the operating environment for your 
equipment purchase 

In the unlikely event of your purchase being faulty, your warranty extends to free repair or 
replacement of the faulty unit, after its receipt at the master distributor in your country. Our 
warranty does not include transport or insurance charges relating to a warranty claim. 

This warranty does not indemnify the purchaser of products for any consequential claim for 
damages or loss of operations or profits. 

Should you wish to make a warranty claim, or obtain service, please forward the module to 
the nearest authorised Service Agent along with proof of purchase. For details of authorised 
Service Agents, contact your sales distributor. 
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Appendix A SYSTEM EXAMPLE 
The following example of a system is a comprehensive guide to using some of the features of 
the 105 range and design of 105 system. 

The example application is a pump station which supplies water from a reservoir to a tank 
station. Signals are transferred between the pump station and tank station by radio - the 
distance between the two stations is 1.5 km (1 mile), and the radio path is heavily obstructed 
by buildings and trees. A control station is located near the pump station, and there is an 
existing signal cable between the control station and the pump station. 

A 105U-1 module is installed at the pump station (with address 1) and a 105U-2 module is 
installed at the tank station (with address 2). Because the signal cable to the control station 
does not have enough cores for all of the signals required, the signal cable is used as a RS485 
cable and a 105S-3 module is installed at the control station (with address 96). As this 
module has an address greater than 95, the 105U-1 at the pump station will communicate to it 
via its serial port. 

The following diagram represents the system :- 

RESERVOIR 

PUMP STATION 

PUMP FAULT D I DO 1 

PUMP RUNNING - DI 2 DO 2 -PULP RUN-- PUMP 

PUMP AMPS AI 1 

(05U -1 

#1 
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PUMP AMPS 

CONTROL 
STATION 

FLOW METER - 
TANK LEVEL 
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FLOW 
(PULSE COUNTER) 
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DO 2 
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PO 3 
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The following design points should be noted :- 

A test of the radio path between the pump station and the tank station indicated that the 
radio path would be reliable provided antennas were installed at 6 m above the ground. 
At each site, the coaxial cable would be approx 10 m in length, so it was decided to use 
3 element Yagi antennas with RG58 coaxial cable - the Yagi antennas would 
compensate for the loss in the cable. 

The system was installed in a country which permitted the use of 500mW radio power. If 
this had not been the case, then an intermediate repeater station would have been required. 

At the tank station, there was an existing light pole with a mains power supply - the light 
pole was 10m high. Permission was obtained to mount the antenna from the pole and to 
use the power supply for the radio telemetry module. 

As there was no existing electrical panel at this station, a small steel enclosure was 
installed on the light pole. A 2 Amp-Hour sealed battery was installed to provide power 
during any mains failure. The flow and level transducer were powered from the 24VDC 
loop supply provided by the 105 module. 

At the pump station, the antenna was mounted on a 3 m J-bracket installed on the roof of 
the pump station building. The final height of the antenna was approx 6 m. Care was 
taken to align the Yagi antennas so they pointed at each other. The Yagi antennas were 
installed with horizontal polarity - that is, with the elements horizontal. These antennas 
will not "hear" other radio users on the same radio channel which generally use vertical 
polarity. 

There was an existing electrical enclosure at the pump station, and the 105U module was 
installed inside this enclosure. The module was powered from 220VAC mains with a 2 

Amp Hour sealed battery as backup. 

At the control station, the 105S module was installed inside the existing control panel 
enclosure. The module was powered from an existing 24VDC power supply. 

man 105 2.11 Page 75 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 228 of 272



105 Radio/Serial Telemetry Module User Manual 

Tank Station Configuration 

The 105U-2 module has the following configuration :- 

File Now Utiltes Unit Options,41elp,. 
I ^ 

Example System 
I h 
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-- 
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4-44 N PINRATE1 105.33196 AO T 2 105-141 

N AI 105-3#96 AO T1 1051 #1 

74 N SETPOINT1 105-1111 HT 2 
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rel.-0-0.4!f are _ : ! , ,,,.,,,-,, ,-:nr.o.,d,, ,-,,, - `.....i -- _°;4" ', ",,..: ,,, i, 
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Note the following points in the 
configuration : 

#1 is a repeater for communications 
between #2 and #96 

The pulse rate scaling for PIN1 has 
been set to 5 Hz to match the 
maximum flow rate of the flow 
meter. Note that PIN1 has not been 
configured for "divide by 10" (for 
1000 Hz pulse signals). 

AIN1 (the level transducer) is 

mapped to A01 at the 105U-3. The 
analogue debounce has been set to 2 

sec. This is because of concern of 
wave action on the surface of the tank 
causing un-necessary change 
transmissions. This debounce time 
will also operate on the Pulse Rate 
value, but as the flow rate changes 
slowly, this will not affect the 
performance of this signal. 

SETPOINTI (the set-point status for 
AID is mapped to DO2 of #1 (pump 
station). The set-point values for this 
setpoint have been set to 40% and 
75%. When the tank level drops to 
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40%, DO2 at the pump station will 
activate to start the pump. When the level 

rises above 75%, DO2 will reset to stop 
the pump. 

The update time for SETPOINTI has been 
changed to 5 minute, as required. 

An additional mapping has been entered - 

LOW VOLT has been mapped to DO7 at 
#96 via #1 (D07 at the control station). 
This mapping is for future use - it will 
provide a low battery voltage alarm for the 
tank station. The update time for this mapping has 
minutes to reduce loading of the radio channel. 

A Start-up poll has been configured for #1, as DO1 at the tank station is controlled from 
the pump station. Note that no comms fail reset time has been configured for D01. As 
this output drives an indication only, the indication will show the last correct status even 
during communication failures. 
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X 
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Pump Station Configuration 

The 105U-1 module has the following configuration :- 
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Note the following points in the 
configuration: 

Note that no repeater address is 
necessary between #1 and #96. 

DIN2 (pump running signal) has 
two mappings - a mapping to 
DOI at #2 (tank station) and DO2 
at #96 (control station). When 
DIN2 changes, there will be two 
separate change messages 
transmitted - one by radio to #2 
and one by serial link to #96. 

I I 

I File Vier? Utilities Unit flptioni:ti"84VTi 
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8 fl 105141 

PI Mappings 0 UpdateT Imes 

)1Ix. Reset,1 

% Sensitivities 

JR Pulsed Inputs 

MI Pulsed Output 

SetPants 

Debounce 
105-2112 

105 -31196 

FT1 a 
a 

C ,x 

11 Analogue Output 1 

n Analogue Output 2 

,r1 Digital Output 1 

fl Digital Output 2 

n, Digital Output 3 

n Digital Output 4 

CoinrIPOit',1, Selected ' 't,r 

00 00 00 00 

00 00 00 00 

00 00 00 00 

00 00 11 00 

00 00 00 00 

00 00 00 00 

AINI (pump amps) is mapped to A03 at #97 (control station). 

An additional mapping has been entered - LOW VOLT has been mapped to DO8 at the 
control station. This mapping is for future use - it will provide a low battery voltage 
alarm for the pump station. 

A Start-up poll has been configured for #2, as DO2 at the pump station is controlled from 
the tank station. Note that a comms fail reset time of 11 minutes has been configured for 
D02. This means that if a message has not been received for DO2 within 11 minutes, 
DO2 will reset and switch off the pump. The 11 min time was chosen as it means that two 
successive update messages have to be missed before the pump is reset, and there is no 
problems if the pump runs for 11 minutes during a system failure (the tank will not 
overflow during this time). 

Control Station Configuration 

The 105S-3 module has the following configuration :- 

I . I 
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update time at the remote module 
(both have been left at their default 

value of 1 minute). 

Reset times have been selected for the 
analogue outputs (21 minutes) but not 
the digital outputs. In the event of a 
system failure, the digital outputs will 
stay at their last correct status, but the 
analogue outputs will reset to 0 mA. 

System Failure Alarm 

After the system had been running for 
some time, the operators wanted a 
"system failure" output at the control 
station, to warn the operators that 
there was a fault with the system. 

The following configuration was 
added: 

At #2 (tank station), Inverse DI4 - 
DO4 at #96 via 1 ; DI4 Update time = 
1 minute 

At #96 (control station), DO4 Comms 
fail reset time = 3.5 min 

At the control station, DO4 was a 
"system OK" signal. It was normally 
active - if the signal reset, then this 
represented a system failure. At the 
tank station, there is no signal wired 
to DI4. By mapping Inv DI4 to DO4 
at the control station, a message is transmitted every minute to this output to activate it. The 
message is transmitted via the radio link to #1, and then by the serial link to #96. If anything 
happened to either module #2 or module #1, or the radio link, or the serial link, then the 
update messages for DO4 will not be received at the control station module. After 3.5 
Minutes, DO4 will reset indicating a problem. 

The time of 3.5 minutes was selected as this means that 3 successive update messages have to 
be missed before a system alarm occurs. Also note, that if module #96 fails, DO4 will reset 
and give an alarm signal. 
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Appendix B TERMINAL LAYOUTS 

WIRING DRAWING - 105U-1, 905U-1 105S-1 
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WIRING DRAWING - 105U-2, 905U-2 105S-2 
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WIRING DRAWING - 105U-3, 905U-3, 105S-3 
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WIRING DRAWING - 105U-4, 905U-4, 105S-4 
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Neu] Products... New Solutions 
The ELPRO 105 range of telemetry modules provide remote monitoring and control by radio or 

twisted-pair wire, over short or long distances. Transducer signals connected at one module (input 

signals) are transmitted to another module where the signals are re-created as output signals, or 

passed via RS232/485 to a host device such as a PLC or SCADA system. 

Easy to Use 
The ELPRO 105 range of telemetry modules have 

been designed to be easy to use and simple to 
install The modules include power supply, 

microprocessor controller, input/output (I/O) circuits, 

radio transceiver and/or serial transceiver (RS485/ 

232) The 105 modules are completely integrated 
and ready for use 

They are housed in a strong extruded aluminium 
case, with plug in terminal strips for ease of wiring 
connection and maintenance 

105U Radio Telemetry Modules 
The ELPRO 105U radio telemetry modules are 

a low cost alternative to cable installations. 

The 105U provides a wireless radio link for digital 
(switch contact), pulse and analogue signals. 

As well as radio communications, the 105U has 

a port for RS485 multidrop twisted pair cable, 

enabling communications to 1055 serial telemetry 
modules 

1055 Serial Telemetry Modules 
The 105S range of modules provide communications 
via RS485 multidrop 

RS485 is a method of transmitting between many 
devices using a common twisted pair wire. The 

maximum length of the wire is typically 2000 metres. 

This method of communications is particularly 
suitable for enclosed factory environments, where 

distances between modules are not very far, 

however radio paths may be obstructed. 

105S modules may be used as a separate multi- 
drop I/O system, or as I/O expansion for 105U 

modules 

In factories or building environments, groups of 

1055 modules, connected by RS485 multidrop, may 

also transmit information by radio to another remote 

multidrop group in another building For example, 

several buildings on a large site may be connected 

by radio links, with signals inside the buildings being 

conveyed by multidrop twisted-pair 

Simple but Reliable 
The ELPRO 105 modules use a very reliable 

transmission protocol designed for secure 

communications, even with external interference. 

Because 105 modules have transceivers, modules 

are able to communicate with each other to control 
the flow of information 

Transmissions occur when an input signal changes. 

That is, when a digital (switch contact) input turns 
off or on, or when the value of an analogue input 
changes by a pre-configured amount. The 105 

provides real-time communications, which polling 

systems cannot achieve. 

There are also regular update transmissions to 
check the value of the input signals and to check 

the integrity of the communication path. The status 

of the communications path is available as an alarm 

output. 

The input signals are transmitted in a "data frame" 
which includes the address of the transmitting 
module, the address of the destination module, and 

a CRC error check. The error check is used to ensure 

that there is no corruption of the data frame during 
transmission. 

Each module will wait until the radio channel 

is "free" before transmitting a message. When 

the destination module receives the message, it 

will check the validity of the message and transmit 
a return acknowledgment - a "handshake". 
If the original module does not receive this 

acknowledgment, then it will resend the message 

another four times. Using this simple but secure 

communications protocol, the 105 provides reliable 

operation even in noisy environments. 
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The Wireless alternative to expensive cabling... 

Two-way Communications 
The 105U internal radio is a transceiver - 

a transmitter and receiver. Because the 

105U can communicate in both directions, 

each module is capable of both input and output 
signals. Both monitoring (input) and control (output) 
functions are provided on every 105U module. 

Variety of I/O Configurations 
The 105 range of products include the 105-1, 

105-2, 105-3 and 105-4 modules with various 

I/O configurations. All modules in the ELPRO 

105 range include the same flexible and 

reliable operating protocol. 

Different versions will operate together in the 
one system. Each module provides different 
combinations of the following VO : 

digital inputs for switch devices such as 

limit switches, level switches, security 

sensors, motor starters, pushbuttons 

analogue inputs (0-10 / 0-20 / 4-20 mA) 

for connecting transducers which measure 

parameters such as level, flow, pressure, 

temperature, vibration 

digital output contacts for controlling 
devices such as motor drives, lights, alarms 

analogue outputs (0-10 / 0-20 / 4-20mA) 
for connection to meters or indicators to 
display measured parameters. 

pulse inputs and outputs for transmitting 
pulse signals from flowmeters, energy 

meters etc. 

Networking 
Each ELPRO 105 module is configured with a system 

address and a unit address. Only modules with the 
same system address will communicate within the 

same system. 

More than one system may operate within radio 

range or on the same multidrop wire without "cross- 

talk" or malfunction. 

A system may comprise a simple two unit network, 
with input signals at one module appearing as 

outputs at the other. Or a system may comprise up 

to 95 105U modules communicating by radio, with 
each module connected to up to 31 1055 modules 

via RS485. Any input may be configured to be 

transmitted to an output on any other modules. 

Interfacing to Other Systems 
A 105 network may also connect via RS232 

or RS485 to a host device such as a supervisory 

computer or PLC. The host device will receive the 
status of input signals, and may set the value of 
output signals. Interfaces are available for many 

PLC's and SCADA software packages. 

105U modules can also output signals transmitted 
from 505U modules, or act as an interface between 
505U networks and PLC or computer systems. 

For further information, refer to the 505U product 
brochure. 

Pulse I/O 
The 105 modules may be configured to count a 

pulse input and transmit the accumulated count to a 

remote module. At the destination module the pulse 

signal is recreated - the accumulated value is used to 
ensure that all input pulses are output accurately. 

The 105 can also transmit the pulse input rate as 

a separate analogue value and the rate signal is 

provided as an analogue output at the destination 

module. 

105U-1 1055-1 105U-2 1055.2 105U-3 
4 

1055-3 105U-4 1055-4 

Radio Port 

Serial Port 

Digital inputs 4 4 0 4 - 16 

Digital outputs 4 1 8 4 - 16 

Analogue inputs 2 6 0 0 

Analogue outputs 2 0 8 0 

Pulse inputs 1 4 0 4 

Pulse outputs 1 0 4 4 

Pulse and digital I/O are same 

The 105-4 has 4 fixed inputs and 4 fixed outputs and 12 which may be either input or output. 
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...Low cost and easq to use! 
Industrial Butomation 

X 

Analogue I/O 
The 105-1 modules have two inputs which will accept 

4-20mA analogue signals One of these inputs has 

adjustable setpoints for controlling a digital output 

The 105-2 modules have six inputs which will accept 

0-20mA analogue signals Because of the inputs' high 
resolution, they may be used for 4-20mA signals or 

0-10mA signals Each analogue input has adjustable 

setpoints for controlling digital outputs 

The 105-3 modules provide eight analogue outputs with 
a range of 0-20mA These outputs will reflect the same 

value as the analogue input signal 

Analogue Setpoints 
High and low setpoints may be configured for the 

analogue inputs to control a remote digital output 
contact The digital output will set ("on") when the 
analogue input value drops below the low setpoint and 

will reset ("off") when the analogue value exceeds the 
high setpoint 

Building Management 

Water Supple Utilities 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 240 of 272



 

ELPRO 105 Telemetni 

Radio Communications 
The ELPRO 105U transceiver can operate 

in several UHF radio bands. These bands 

provides a low noise environment, with a 

good radio range using low cost compact 

aerials. The 105U transmission power 

may be factory set between 10mW 

and 500mW. Many countries provide a 

licence-free channel in the UHF band for 

low power devices such as the 105U. 

Radio channels are selected by connecting 

a PC terminal to the RS232 port on the 

105U. If a radio channel 

is already heavily used, then another can 

be easily selected. 

Radio Range 
The operating radio range of the 105U 

depends on obstructions in the radio 

path, the height above ground of the 

aerials, and the type of aerial used. 

Typical line-of-site ranges are: 

- 500mW 10km or 6 miles 

- 100mW 5km 

- 10mW 2km 

The 105U provides a measurement 

of both radio channel noise and radio 

signal strength to assist with installation 

and testing. Each 105U also provides a 

repeater function 

A module may be configured to 

retransmit a message to a remote module 

which does not have a reliable radio path 

The repeater acts as an intermediate 

module between the two ends of the 

radio link. Messages may be repeated 

up to five time by intermediate repeater 

units, allowing very long radio paths to be 

achieved. Repeaters can also have their 

own VO. 

Power Supply 
The ELPRO 105 modules include a switch- 

mode power supply which 

will accept a variety of voltage sources. 

The 105U will operate from a DC supply 

of 11 to 30 volts or an AC supply of 15 to 

24 volts. Mains supply can be connected 

via a small transformer "plugpack". 

The power supply includes a battery 

charger for backup batteries, and a 

solar regulator for direct connection of 

solar panels. The 105 power supply is 

intelligent and will automatically alarm on 

loss of mains supply, loss of solar charging 

or low battery voltage. These alarm 

signals may also be transmitted to remote 

modules as digital output signals. 

Configuration 
The 105 modules are easy to configure, 

using on-board selection switches, or by 

connecting a PC to the module serial port 

and downloading a configuration file. 

Configuration software is provided with 

the modules. Configuration files may . 

be uploaded from the modules for 

modification or archival. 

Diagnostics, Testing 
The 105 modules provide diagnostic 

and test functions by connecting a 

PC terminal to the module. VO and 

communication functions may be tested. 

The 105U module includes a radio 

strength measurement, which provides 

an indication of background noise and 

received radio strength. This feature 

allows radio paths to be tested without 

any additional test equipment 

WHAT IS RADIO 
TELEMETRY? 

Radio Telemetry is a method 

of transmitting information 

by radio. Signals such as 

switch status or analogue 

signals may be transmitted 

to a remote location, and 

the signals "re-created". 

APPLICATIONS 
Factories 

Warehouses 

Farming 

Mining 

Irrigation 

Security 

Agriculture 

Overhead cranes 

Manufacturing plants 

Marine 

Water and sewerage 

Tank farms 

Building management 

Lighting control 

PLC interconnection 

Mobile vehicles 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 241 of 272



Specifications 
General 
Environmental -20 to 60 degC 0 - 99 %RH 

EMC Compliant 89/336/EEC, EN55022, EN50082-1,AS3548 
Housing - extruded aluminium case 

130 x 185 x 60mm with DIN rail mounting 
Removable terminal blocks for ease of module 
replacement 
Terminals suitable for 2.5sqmm conductors 
LED indication for power supply, WDT, digital VO, 

serial comms. 

Inputs and Outputs 
Digital Inputs 
opto-isolated (5000V) inputs suitable for voltage 

free contacts or NPN transistor, contact wetting 
current 5mA 

105-1 four inputs 105-2 four inputs 

105-4 up to 16 inputs (4 inputs + 12 selectable VO) 

The 12 selectable inputs are surge protected but not isolated. 

Digital Outputs 
105-1 four relay output contacts, normally open, 

AC 50V 5A / DC 30V 2A 

105-2 one FET output 30VDC 500mA 
105-3 eight FET output 30VDC 500mA 
105-4 up to 16 FET output (4 outputs + 12 selectable VO) 

Analogue Inputs 
"floating" differential inputs, common mode voltage 
27V, 24VDC for powering external loops provided, 
digital filtering 1 sec. 

105-1 two 4-20mA resolution 15 bit, accuracy 10 bit 
105-2 six 0-20mA resolution 12 bit, accuracy 10 bit 

Analogue Outputs 

current sink to common, max loop voltage 27V, max 

loop resistance 1000 ohms 
105-1 two 4-20 mA resolution 15 bit, accuracy 10 bit 
105-3 eight 0-20 mA resolution 12 bit, accuracy 10 bit 

Pulse Inputs 
Specifications as per digital inputs 
Max pulse rate 100Hz, pulse width min 5ms 

105-1 one input (DI1) 

105-2 four input(DI1-4) - first pulse input (DI1) max 

1000Hz, pulse width min 0.5ms 
105-4 four input(DI1-4) - first pulse input (DI1) max 

1000Hz, pulse width min 0.5m 

Pulse Outputs 
FET 30VDC 500mA max 100Hz 
105-1 one 

105-3 four (D01-4) 
105-4 four (D01-4) 

e ELPRO 
Technologies 
A.B.N. 17 010 627 835 

9/12 Billabong St Stafford Qld 4053 Australia 

Telephone: +61 7 3352 4533 

Facsimile: +61 7 3352 4577 

Email: sales@elprotech.com.au 

Internet: http://www.elprotech.com 

Power Supply 
Battery supply 11.5-15.0 VDC 

Normal supply 12-24 VAC or 15-30 VDC, overvoltage and 
reverse power protected 
Mains supply 110-250 VAC available via plug-pack transformer 
Battery charging circuit included for 1.2-12 AHr sealed battery 
Solar regulator for direct connection of solar panel (up to 30W) 
and solar battery (100AHr) 
Internal monitoring of mains fail status, solar charge status, 
and battery voltage. These values may be transmitted to 
remote modules for monitoring. 
An internal inverter provides 24VDC 150mA for analogue loop 
supply. 

Radio Transceiver 
Single channel, synthesised, direct frequency modulation 
Synthesiser switching range 4MHz 
Frequency / Channel spacing / Transmitter power 
405 - 490 MHz / 12.5 KHz / 10 - 500mW 
220 - 230 MHz / 25KHz / 5W 
869 MHz / 250KHz / 5mW/500mW 
Receiver sensitivity 0.4(V (-115dBm) 12dB SINAD 

Signal detect / RSSI -120 to -100dBm 
Conforms to Europe ETS 300 220 10 - 500mW EIRP 

Australia AS4268.2 100mW EIRP 

New Zealand RFS29 500mW EIRP 

Other countries - check local government regulations 
Expected line-of-sight range @ 10mW EIRP - 2km 

100mW EIRP - 5km, @ 500mW EIRP - 10 km 

Range may be extended by using up to five intermediate 105U 

modules as repeater units 
Aerial connector is BNC, protected by a gas discharge surge 
arrester, or SMA. 

Serial Port 
RS232/RS485 serial port 9600 baud, 8 bits, no parity, 
1 stop bit 
RS232 9pin DB9 female connector 
RS485 max cable distance 2000 m terminal connections 

Data Transmission 
Data transmission on "change-of-state" of inputs as well as 

integrity update transmissions. 
The period for update transmissions is configurable. Data 
transmitted as bit stream data frame using a synchronous 

protocol with 16 bit CRC error checking. Automatic 
acknowledgment of error-free transmissions with up to 5 

retries before communications fail is set. Communications 
failure status may be configured as a digital output. 
Resetting of outputs on communications failure is configurable. 
Transmission rates Radio 4800 bd Serial 9600 bd 

Typical radio message transmission time 80ms 

Available from: 
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MCD 200 Series 

OPERATING INSTRUCTIONS 
MCD 200 Profibus Module 

Order Code: 175G9001 

Installation 

35 mm 
11.38 .h.1 

To install the Profibus Module, remove control power 
and mains supply from the soft starter then plug the 
module onto the side of the MCD 200. Set the 

module's address to match the address in the Master 
configuration tool, then restore control power to the 
MCD 200 before inserting the network connector and 
applying power to the Profibus Module. 

To remove the Profibus Module, remove power from 

the module and the MCD 200. Insert a small flat- 
bladed screwdriver into the gaps at the top and 

bottom of the module to depress the retaining clips, 

then pull the module away from the soft starter. 

Control power and mains supply must be 
removed from the MCD 200 before 
attachment or removal of an accessory 
module. Failure to do so may result in 

equipment damage. 

Configuration 
Import the "SSPM08A8.gsd" file from disk or from the 
Internet at www.danfoss.com/drives into your Master 

configuration tool. Select the Basic module if you 

require strict adherence to the Low Voltage 
Switchgear (LVSG) Motor Starter Profile 2, or the 

Extended module if you require access to the full 

range of MCD 200 operating parameters. 

If your Master uses on-screen icons, there are two 
graphic bitmap files available from disk or from the 

Internet at www.danfoss.com/drives. SSPM_N.bmp 
indicates normal mode. SSPM_D.bmp indicates 
diagnostic mode. 

14) 
NB!: 
The Profibus Module has a slave address 

range of 0 to 99. 

If the Profibus network fails, the module will leave data 
exchange mode after the network watchdog timeout 
period has expired. The Master configuration tool sets 
this timeout period. A Comms Timeout parameter in 

the GSD file sets how long after this event it takes for 

the MCD 200 to be forced into a trip state (i.e. Ready 

LED flashing x 8). 

The user can adjust the Comms Timeout parameter in 

the GSD file to any setting between 0 and 100 

seconds. The default setting is 10 seconds. 

NB!: 
If the Comms Timeout parameter is set to 0, 

the current state of the starter will remain 

unchanged on a network failure. This gives 

the user the option of operating the 

MCD 200 via local control, but is NOT 

failsafe. 

Adjustment 
Before powering up the Profibus Module, set the two 
rotary switches so that the module address matches 

the address set in your Master configuration tool. 

Diagram (below) shows factory default setting for the 

rotary switches. 

ADDRESS 

4, I /6 

MS0 

0 

I /...8 

ISO 

0 

The module has data rate auto-detection so no 

adjustment is required for this. 

Connection 

External 24 VDC 
supply required if 

not powered 
through bus 

MCD 200 

0 Al 

0 N2 

0 24 VDC 

0 VDC 0 

'0'0:1'0)0 

PROFIBUS 
MODULE 

9 pin Sub-0 
connector to 
Profibus network 

MG.17.G4.02 - VLT is a registered Danfoss trademark 
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MCD 200 Series 

1-9 pin Sub-D connector: ,=.-- 

r.,Pin-isio:, - Assignment - -- ,t- :=,..- 

1 Shield (not connected internally) 

2 24 VDC negative (optional) 

3 RxD/TxD-P 

4 CNTR-P (optional) 

5 DGND 

6 VP (end of bus slave only) 

7 24 VDC positive (optional) 

8 RxD/TxD/-N 

9 CNTR-N/DGND (optional) 

Power Status and Bus Status LEDs 

Power Status LED 

Bus Status LED 

Power Status LED (Red) 

Off , - On 
Module not powered up Module powered up and 

ready to go online 

Bus Status; LED 

No connection, offlihe or 

data exchange failure 

On-- 
Module online and in data 
exchange state 

NB!: 

If communication fails between the module 
and the network, the Bus Status LED will go 
off. When communication is restored, the 

Bus Status LED will come back on. 

When a communications failure occurs, the 
MCD 200 may trip if the Comms Timeout 
parameter for the network is set greater 
than zero. When communication is 

restored, the MCD 200 will require an 

independent Reset. 

Profibus Data Structure 
The Profibus Module uses the data structure defined in 

the Low Voltage Switchgear (LVSG) Motor Starter 
Profile 2. Additional bytes have been defined which 
allow the user to access MCD 200 operating 
parameters such as actual motor current and motor 
temperature. 

The Profibus Module is defined in the GSD file as a 

Modular Slave. The MCD 200 is supported by a 

choice of two modules in the GSD file. 

The Basic module allows the MCD 200 to be 

configured in a network with strict adherence to the 
Low Voltage Switchgear (LVSG) Motor Starter Profile 

2. This module provides Start/Stop, Quick Stop and 
Reset control, as well as starter status and % FLC 

current feedback. 

The Extended module provides the same access as 

the Basic module, with the addition of extensions 

allowing extra operating parameter requests. 

The Extended module has two I/O areas: 

The first I/O area supports the bytes defined in the 
Low Voltage Switchgear (LVSG) Motor Starter 
Profile 2. 

The second I/O area is an extension providing 
read only access to extra operating parameters. 
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MCD 200 Series 

Low Voltage Switchgear (LVSG) 
Motor Starter Profile 2 Data Structure 
Master > Slave Control Word is structured as follows. 

Reserved bits may be defined in the profile but are not 
relevant to the MCD 200 series. 

Byte 0 

Bit 7 Reserved 

Bit 6 Reserved 

Bit 5 Reserved 

Bit 4 Reserved 

Bit 3 Reset 

Bit 2 Reserved 

Bit 1 Reserved 

Bit 0 Fwd Run 

Byte 1 

Bit 7 Reserved 

Bit 6 Reserved 

Bit 5 Reserved 

Bit 4 Quick Stop 

Bit 3 Reserved 

Bit 2 Reserved 

Bit 1 Reserved 

Bit 0 Reserved 

147 
NB!: 
Quick Stop is a manufacturer-defined bit 

and functions as follows, when Fwd Run bit 

changes from 1 to 0: 

Byte 2, Bit 4 = 0: stop action will be a Soft 
Stop if set on the MCD 200 
Byte 2, Bit 4 = 1: stop action will be a Quick 

Stop (i.e. Coast to Stop) 

Slave > Master Status Word is structured as follows. 
Reserved bits may be defined in the profile but are not 

relevant to the MCD 200 series. 

Byte,0 
Bit 7 Reserved 

Bit 6 Reserved 

Bit 5 Reserved 

Bit 4 Reserved 

Bit 3 Reserved 

Bit 2 Fault 

Bit 1 On 

Bit 0 Ready 

.,,Byte 1 

Bit 7 Ramping 

Bit 6 

Bit 5 

Bit 4 

Bit 3 

Bit 2 

Bit 1 

Bit 0 

Reserved 

Motor Current (% FLC) * 

* Motor Current (% FLC) represents current as a 

percentage of the set motor FLC. A maximum 

value of 63 represents 200% FLC. To render this 

value as a readable percentage, divide by 0.315. 
This feature is only available on MCD 202 closed 
loop soft starters with serial number format 
xxxx04-xxx or higher. 

Ii 
NB!: 

Ready is set when the MCD 200 is ready to 
start the motor. 

On is set when the MCD 200 is starting, 
running or soft stopping the motor. 
Fault is set when the MCD 200 has tripped. 
Ramping is set when the MCD 200 is 

starting or soft stopping the motor. 

Low Voltage Switchgear (LVSG) 
Motor Starter Profile 2 with 
Extended Data Structure 
Master > Slave output byte is structured as follows: 

Byte 0 

Operating Parameter request (Parameter number 1 to 4) 

Slave > Master input bytes, in response to an 

Operating Parameter request, are structured as 

follows: 

Byte 0 

Bits 7 to 1 Reserved Bit 0 = 1: Invalid 

Parameter Number 

Echo P-If 

Byte 2 

Low Byt Par;:imeter value 

read from MCD 200 

Byte 3 

High Byte Operating Parameter value 

read from MCD 200 

NB!: 
An invalid Operating Parameter Number will 

result in the Invalid Parameter Number bit 

(Byte 3, Bit 0) being set = 1. 

MG.17.G4.02 - VLT is a registered Danfoss trademark 
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MCD 200 Series 

Parameter Numbers are defined as follows: 

I Parameter . 

I Number - , 

Parameter Value' 
(High Byte) . 

' Parameter Value 
(Low Byte) 

0 Reserved Reserved 

1 Soft Starter 

product type 

code (= 4) 

Bits 7 -3 only 

MCD 200 

software version 

number 

2 Trip code MCD 200 state 

3 * Average Current 

(High Byte) 

Average Current 

(Low Byte) 

4 * Reserved Motor 

Temperature 

5 to 15 Reserved Reserved 

* All MCD 201 open loop soft starter models will 

read back average current as '2222' decimal and 
motor temperature as '111' decimal. 

MCD 200 Parameter Number 2 Low Byte is structured 
so that Bits 0 to 3 indicate MCD 200 status and Bits 4 

to 7 function as follows: 

Value 
Ithr,;', - 

(Dechifal)', 
,t,,p,..-,v4-4,-, .7, , 

,Bits10 to 3-'n 

- , 

MCD,200 Status-. - - ' 

- 
s- - 

0 Unknown (communication error 

between module and MCD 200) 

1 Ready to start (waiting) 

2 Starting (MCD 200 soft starting) 

3 Running (MCD 200 running and 

bypass contactors closed) 
4 Stopping (MCD 200 soft stopping) 

5 Not Ready (Restart delay) 

6 Fault (MCD 200 has tripped) 

013it Number Function 
Bit 4 Set if positive phase rotation detected 

(Bit 6 must = 1) 

Bit 5 Set if average current exceeds FLC 

setting 

Bit 6 Set after first start once phase rotation 

has been validated 

Bit 7 Set if comms failure occurs between 
module and MCD 200 

MCD 200 Parameter Number 2 High Byte indicates 

the MCD 200 trip code. Details are as follows: 

, Trip code '- 

(decimal) 
' MCD 200 trip state 

- - :.:-... 

1 Excess Start Time * 

2 Motor Overload * 

3 Motor Thermistor * 

4 Phase Imbalance * 

5 Supply Frequency 

6 Phase Rotation * 

8 Power Circuit 

15 Communication failure between 
module and MCD 200 

16 Communication failure between 

module and network 

255 No Trip 

* These trip states only apply to MCD 202 closed 

loop soft starter models. 

Profibus Diagnostic Telegrams 
The Profibus Module supports external diagnostics. If 

the MCD 200 trips, the trip code will be automatically 
returned in a Diagnostic Telegram consisting of the 
following three bytes: 

,Diagnostic Telegram:Data St ructuce 
Byte 0 

Byte 1 

Byte 2 

= User diagnostic length (always set = 3) 

= MCD 200 trip code 

= Reserved 

See the table above for MCD 200 trip codes. 

Profibus Freeze Mode 
The Profibus Module supports Freeze Mode. 

In Freeze Mode, the input buffers are not updated with 
new data from the MCD 200 until an Un-Freeze 

command is received from the Master. 

Profibus Sync Mode 
The Profibus Module supports Sync Mode. 

In Sync Mode, commands to the MCD 200 are not 

processed with new data from the Master until the 

module receives an Un-Sync command. 
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MCD 200 Series 

Profibus Clear Mode 
If the Master sends a global Clear command, the 
Profibus Module will send a Quick Stop command to 
the MCD 200 soft starter. The Profibus Module will 

inhibit any start commands until the Master exits Clear 

Mode. 

NB!: 

When Clear mode is entered, the MCD 200 

will Quick Stop the motor. If the Fwd Run 

bit is set (i.e. Fwd Run bit = 1) before 

leaving Clear mode, the motor will restart. 

If the Fwd Run bit is cleared 

(i.e. Fwd Run bit = 0) before leaving Clear 

mode, the motor will not start. 

MG.17.G4.02 - VLT is a registered Danfoss trademark 5 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 247 of 272



1 
0 
2 
co 
= 
.0 
47: 

2 
a. 
0 0 
cv 
C3 
0 
2 

MCD 200 Series 
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MCD 200 Design Guide 

Warnings 

High Voltage Warning 

The MCD 200 contains dangerous voltages 

when connected to line voltage. Only a 

competent electrician should carry out 

the electrical installation. Improper installation of the 

motor or the MCD 200 may cause equipment failure, 

serious injury or death. Follow this manual, National 

Electrical Code (NEVA and local safety codes. 

Safety Regulations 
1. The soft starter must be disconnected from the 

mains if repair work is to be carried out. 

It is the responsibility of the user or 
the person installing the MCD 200 to 

provide proper grounding and branch 

circuit protection according to the National Electrical 

Code (NEC2) and local safety codes. 

Warning Against Unintended Start 
1. The motor can be brought to a stop by means 

of digital or bus commands while the soft starter 

is connected to the mains. 

If personal safety considerations make it necessary 

to ensure that no unintended start occurs, these 
stop functions are not sufficient. 

2. A motor that has been stopped may start if 

faults occur in the electronics of the soft starter, 

or a temporary fault in the supply mains or 

the motor connection ceases. 

Symbols Used in this Manual 
When reading this manual you will come across 
different symbols that require special attention. 
The symbols used are the following: 

I N B ! : 

14.17 Indicates something to be noted by the reader 

Indicates a general warning 

Indicates a high voltage warning 

Avoiding Soft Starter Damage 
Please read and follow all instructions in this manual. 

Additionally, take special note of the following: 

1. Do not connect power factor correction capacitors 

to the soft starter output. Static power factor 

correction, if used, must be connected on the 

mains side of the soft starter. 

2. Do not apply incorrect voltages to the MCD 

200 control inputs. 

Electrostatic Precaution: Electrostatic 
discharge (ESD). Many electronic 

components are sensitive to static 

electricity. Voltages so low that they cannot be 

felt, seen or heard, can reduce the life, affect 

performance, or completely destroy sensitive 

electronic components. When performing service, 

proper ESD equipment should be used to prevent 

possible damage from occurring. 

2 MG.17.C2.02 - VLT is a registered Danfoss trademark 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 250 of 272



 

MCD 200 Design Guide 

MCD 200 Series Overview 

Description 
The Danfoss MCD 200 Soft Starter series 

comprises two separate ranges: 

MCD 201 

MCD 202 

MCD 201 and MCD 202 soft starters share a 

common power and mechanical design, but offer 
different levels of functionality. 

MCD 201 soft starters provide TVR (Timed Voltage 

Ramp) starting and stopping control and are designed 
for use with an external motor protection device. 

MCD 202 soft starters provide Current Limit 

starting control, TVR soft stop and include a range 
of motor protection functions. 

I NB!: 

114 
This manual makes reference to MCD 
200, MCD 201 and MCD 202. The MCD 

200 designation is used when referring to 
characteristics common to both the MCD 201 and 

MCD 202 ranges. In all other cases the text refers 

to the specific range MCD 201 or MCD 202. 

MCD 200 soft starters include an integral bypass 
function that bypasses the soft starter SCRs during 

run. This minimises heat dissipation during run 

and makes the MCD 200 suitable for installation 

within non-ventilated enclosures without the need 
for an external bypass contactor. 

Ordering Type Code 

MCO 2 di 
Series --I 

201 = Soft Start Only 
202 = Soft Start plus Protection 

Nominal Motor kW @ 400 V - 
e.g. 55 kW = 055 

22 kW = 022 

- 
111_ FE1 

Maximum Voltage Rating - 
T4 = 200 - 440 VAC 

T6 = 200 - 575 VAC 

Control Supply Voltage 
CV1 = 24 VAC/VDC 

013 =110 -240 VAC & 380-440 VAC 

MG.17.C2.02 - VLT is a registered Danfoss trademark 3 
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MCD 200 Design Guide 

Ratings 

MCD'200ViOdel 
; 

4, 

' Contintioue Ratinciilliiternally -, o.,,,,,,,e, 
Temperature, 0 40,?C Ambient Temperature, 

%/ Normal , - 

bypassed) 
,,,p-4,,:,,, - / :43 

A1000 metres,,* 
::1',F**/: ' HeiVPIM: : !,4' 

007 18 A: AC53b 4-6:354 17 A: AC53b 4-20:340 
015 34. A: AM13h 46:3541 30 A: A06315i4=20F374 0 . 

018 42 A: AC5:--1-, 4-6:354 36 A: AC53b 4-20:340 
022 48 A: A 6:13h 4-6:354 40 A: AC53b 4:120:'340 
030 A: AC53b 4-6:354 49 A . AC53b 4-20:340 
037 75 A: AC53b 4-6:594 65 A: AC53b 4720:580 
0-15 85 A AC53b 4-6:591 73 A AC53b 4 -20580 
055 fobi A r A:07531) 446:594 96 A: AC53b 440:580 
075 140 A AC53b 4-6:594 120 A: AC53b 4- 20.580 
090 fild A: AC53b 4-6:594 "ifk A. A06-86: '4=20.530 
110 200 A: AC53b 4-6:594 165 A: AC53b 4-20:580 

,MCD'iolirmiiitii 
,,,,,T1,,,,,,,,,: ,, ,.,:-.1. 

' - , 

,, ,,, 
Contibuous Ratingt (Internally bypassed) 

a 50 6C',Ailibient 'Tilip'e"iiiiiii;k<i000,iiieiVesijr-1,, ,;, 

o :-':- Normal.: ,,:i;-,'?Igl,'E':',,,"' h7,Vtig/1._:,,,, :_,",: iiiiiirit,1r,:;;,,, .;1," 
007 17 A: AC53b 4-6:354 15 A: AC53b 4-20:340 
015 32 A:TA653b 4-6:854 281A:TAG53b4-0:3410 
018 40 A: AC53b 4-6:354 33 A: AC53b 4-20:340 
022 44 A: AC53b 470'54 36 A: AC53b 4-2U40 
030 55 A: AC53b 4-6:354 45 A: AC53b 4-20:340 
037 68:tA:::AG53b:;4,6:594: ;!597:A: A053til4;,207580 

1 

0,15 78 A: AC53b 4-6:594 67 A: AC53b 4-20:580 
055 170-0:A: AC53b 4-6f594 87 A: AC153b:420i580 1 

0-5 133 A AC53b 4-6:594 110 A:: AC53b 4-20:580 
090 157 A: At53bi-4=6:594 130 A: AC53b?14';201580 
110 186 A: AC53b 4-6:594 152 A: AC53b 4-20:580 

* Contact Danfoss for other ratings. 

Example 

For 22 kW model: 48 A: AC53b: 4-6:354 

48 A: Starter current rating. 

AC53b: Load category for soft starters 
with SCRs bypassed during 
run. 

4-6: 400% start current for 6 

seconds. 

354: 354 seconds between the 

end of one start to the 
beginning of the next start 
(i.e. 10 starts per hour). 
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General Technical Data 

Mains Supply (L1, L2, L3): 

MCD 200- xxx- T4 -xxx 3 x 200 VAC - 440 VAC (+10% / - 15%) 

MCD 200- xxx- T6 -xxx 3 x 200 VAC - 575 VAC (+10% / - 15%) 

Supply frequency (at start) 45 Hz - 66 Hz 

Control Supply (A1, A2, A3): 

MCD 200-xxx-xx-CV1 24 VACNDC (± 20%) 

MCD 200- xxx- xx -CV3 110-240 VAC (+10% / - 15%) or 380-440 VAC (+10% / - 15%) 

Control Inputs 

Start Terminal N1 Normally Open, 300 VAC max. 

Stop Terminal N2 Normally Closed, 300 VAC max. 

Relay Outputs 

Main Contactor (Terminals 13 & 14) 

Main Contactor (Terminals 13 & 14) 

Programmable Relay (Terminals 23 & 24) 

Programmable Relay (Terminals 23 & 24) 

Environmental 

Normally Open 

6 A, 30 VDC resistive / 2 A, 400 VAC, AC11 

Normally Open 

6 A, 30 VDC resistive / 2 A, 400 VAC, AC11 

Degree of protection MCD 200-007 to MCD 200-055 IP20 

Degree of protection MCD 200-075 to MCD 200-110 IPOO 

Operating Temperatures -10 °C / + 60 °C 

Humidity 5% to 95% Relative Humidity 

Pollution Degree Pollution Degree 3 

Vibration IEC 60068 Test Fc Sinusoidal 

Vibration 4 Hz - 13.2 Hz: ± 1 mm displacement 

Vibration 13.2 Hz - 100 Hz: ± 0.7 g 

EMC Emission 

Equipment class (EMC) 

Conducted radio frequency emission 

Conducted radio frequency emission 

Conducted radio frequency emission 

Radiated radio frequency emission 

Radiated radio frequency emission 

Class A 

0.15 MHz - 0.5 MHz: < 90 dB (pV) 

0.5 MHz - 5 MHz: < 76 dB (pV) 

5 MHz - 30 MHz: 80-60 dB (pV) 

30 MHz - 230 MHz: < 30 dB (pV/m) 

230 MHz - 1000 MHz: < 37 dB (pV/m) 

This product has been designed for Class A equipment. Use of the product in domestic environments may 

cause radio interference, in which case the user may be required to employ additional mitigation methods. 

EMC Immunity 

Electrostatic discharge 4 kV contact discharge, 8 kV air discharge 

Radio frequency electromagnetic field 0.15 MHz - 1000 MHz: 140 dB (pV) 

Rated impulse withstand voltage (Fast transients 5/50 ns) 2 kV line to earth 

Rated insulation voltage (Surges 1.2/50 ps - 8/20 ms) 2 kV line to earth, 1 kV line to line 

Voltage dip and short time interruption 100 ms (at 40% nominal voltage) 

Short Circuit 

Rated short-circuit current MCD 200-007 to MCD 200-037 5 kA 

Rated short-circuit current MCD 200-045 to MCD 200-110 10 kA 

MG.17.C2.02 - VLT is a registered Danfoss trademark 5 

cl) 

c. 
a> 3 
o 

.a) 

o w 
> 

00 
2 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 253 of 272



MCD 200 Design Guide 

Heat Dissipation 

During Start 3 watts / ampere 

During Run < 4 watts 

Standards Approvals 

IEC 60947-4-2 
UL / C-UL UL508 

CE IEC 60947-4-2 
CCC GB 14048.6 
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Mechanical Installation 

mm (inch) 

50(1.97) 

50(1.97) 

*.r 
/./. 

. . . 
MI MI Ng 

Aoomro" \.:9" 'Le"1.0]- el07,i 

MCD 200 FLC 0.85 

MCD 200 
MCD 200-007 - MCD 200-030 
MCD 200-037 - MCD 200-110 

Dimensions and Weights 
mm (inch) 

Din Rail 
30 mm 

963.86) 

8213.231 

0j.A0111,t) 

I=1 

Not available 

t-_ 

Foot Mountin 
Yes 

Yes 

MCD 201-007 - MCD 201-030 (2.2 kg / 4.8 (b) 

MCD 202-007 - MCD 202-030 (2.4 kg / 5.3 lb) 

16516.501 

i . 

23 23 
10.91 10.9/ 
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MCD 201-037 - MCD 201-055 (4.0 kg / 8.8 Ib) 

11.461 0.461 

MCD 201-075 MCD 201-110 (6.1 kg / 13.5 lb) 

MCD 202-037 - MCD 202-055 (4.3 kg / 9.5 Ib) 

19317.601 

0 

MCD 202-075 - MCD 202-110 (6.8 kg / 15.0 Ib) 

51 51 

12.01 (2.01 
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Cable Size 
_ 

mm2 IAWG1 mm21AWG) 

MCD 200-007 - 
MCD 200-030 

MCD 200-037 - 
MCD 200-055 

MCD 200-075 - 
MCD 200-110 

MCD 200-007 
MCD 200-110 

=1:115= 10 -35 
18 - 21 

1_1 1 

(5) 
am Imol 

25 - SO 

14 - 1/0/ 
,i___1, , 

1 .47:1 
W.551 

mm linch) 

N.A. 
I 0,I,- 11 

t10.53) 
.1 . \ 

26 8.5 

(1.02) (0.33) 

mm linctll 

0.14 - 1.5 

126 - 161 

1_1 I 

i .1 

ION 

rem Both) 

(180:23)5 25 - 50 

14 - 1/01 
NA. 

0.14 - 1.5 

126 - 161 I muz 

Torx 1T20) 

3 - 5 Nm. 

2.2 - 3.7 ft-lb. 

Torx MO/ 
4 -6 Nm. 

2.9 - 4.4 ft-lb. 
N.A. N.A. 

( ' 7 4 
7 mm 

3-5 Nm 

2.2 - 3.7 ft-lb 

7 mm 

4 -6 Nm 

2.9 - 4.4 ft-lb 
N.A. 

3.5 mm 

0.5 Nm max. 

4.4 lb-in max. 

tJl 

I77HA245.11 

75°C Wire. Use copper conductors only. 

Semiconductor Fuses 
Semiconductor fuses may be used with the MCD 200 
soft starters. Use of semiconductor fuses will provide 
Type 2 coordination and reduce the potential of SCR 
damage due to transient overload currents and short 
circuits. MCD 200 soft starters have been tested to 
achieve Type 2 coordination with semiconductor fuses. 

The following table provides a list of suitable 
Ferraz and Bussman fuses. If selecting alternate 
brands ensure the selected fuse has a lower total 

clearing 12t rating than the SCR, and can carry start 

current for the full starting duration. 

- Feriaz Fuse 

European/lEC'StYie 64Orth 

Amencan 

Barieriiiir:FUair,4 
BrivareYBody 

(170M)' 

r isTrirait Fuse 

Bntish Style 

(BS88) 

MCD 200-007 1150 
6.6URD30xxxA0063 

(A07OURD30xxx0063) 
170M-1314 63 FE 

mobriio4i `616URD30xxxA0125 

(A07OURD30xxx0125) 
=f170M-1317 160 FEE , 

MCD 200-018 10500 
6.6URD30xxxA0160 

AO7OURD30xxx0160 
170M-1318 160 FEE 

,c'; v,s 

ypo.-29o-0?2:',;",,, 
-.4,4-,,,,, .. ' 

,;.15000:" 
6 etYFiD3onomi 6o 

.. 
`,..'(A07OURD30;o4x016i3), ' 

170M-1315 
.',.-- 

_.. 

:1610, FM ', 

MCD 200-030 18000 
6.6URD30xxxA0160 

(A07OURD30xxx0160) 
170M-1319 180 FM 

s 

MCD 2007037\:Sw,v 
6 6URD30x>ocA6250 

(A07OURD30)=0250) 
170M-1321=:r 250 FM, 

MCD 200-045 80000 
6.6URD30xxxA0315 

(A07OURD30xxx0315) 
170M-1321 250 FM 

mob. 200-055 
6.6URD30xxxA0315 

(A07OUR1330)ooc0315) 
250 FM 

MCD 200-075 168000 
6.6URD31xxxA0450 

(A07OURD31xxx0450) 
170M-1322 500 FMM 

MCI:i 200-090 -2450003% 
6 6URD31)=A0450 

(A07OURD31xxx0450) 
170M -3022 

MCD 200-110 320000 
6.6URD31xxxA0450 

(A07OURD31xxx0450) 

xxx = Blade Type. 

Refer Ferraz for options. 

170M-3022 500 FMM 
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Frequently Asked Questions 
What is the minimum allowable motor current 
when using an MCD 201 open loop soft starter? 
There is no minimum current when using an 

MCD 201 open loop soft starter 
What is the minimum allowable motor 
current when using an MCD 202 closed 
loop soft starter? 
The minimum "Motor FLC" setting is 50% of 
the MCD 202 nameplate rating. All the motor 
protections are based on this setting. 

It is possible to operate an MCD 202 with a small kW 

motor, for testing purposes. In this case, the motor 
will effectively start DOL, and the MCD 202 will not 

protect the motor. The starter will not trip, because 

there is no undercurrent protection on MCD 202. 
What type of motor protection does 
the MCD 202 have? 
The MCD 202 has built-in motor overload 
protection of the electronic "thermal model" type. 

The motor current is continuously monitored 
and the expected temperature is calculated 
based on this monitored current. 

The rate of rise of the calculated motor temperature 
is determined by the Motor Trip Class setting. 

The lower this setting, the faster the rate of rise 

of calculated motor temperature. An Overcurrent 

trip (x 2 Ready LED flashes) will occur when the 
calculated temperature reaches 105%. The setting 
of the Motor Trip Class pot is similar to a motor trip 
class setting on a standard thermal overload relay. 

An external motor protection device is not required 
when using an MCD 202 soft starter. MCD 202 is 

certified to conform to the IEC60947-4-2 standard 
for electronic soft starters. The reliability of the 
motor protection feature is part of this standard. 
Howdo I select an MCD 200 soft starter 
for duty cycles different from those listed 
in the standard ratings table? 
The Win Start software package is available for 

selecting soft starters for different duty cycles. 

Which MCD 200 models carry the UL mark? 
All T6 models carry the UL mark. 

What are the MCD 200 operational ratings 
before maintenance may be required? 
The operational ratings for MCD 200 are 

size-dependent, and are due to the capability 
of the internal bypass relays: 

Size 1 & 2 (7.5 - 55 kW): 1,000,000 operations 
Size 3 (75 - 110 kW): 100,000 operations. 
When would I use a line contactor? 
A line contactor may be compulsory for a specific 
installation. This requirement will be the same 
whether using a two-phase controlled soft 

starter or a three-phase controlled soft starter 
(see Product Note for more detail). 

How do I size the fuses of the motor 
branch circuit (Type 1) when using an 
MCD 200 soft starter? 
For "Current Limit" settings 5 350% and start times 

15 seconds, the nominal rating of standard line 

supply fuses (gG) should be 1.75 x Motor FLC. 

If motor rated fuses (gM) are being used, their 
nominal rating should be 1.5 x Motor FLC. 

For "Current Limit" settings > 350% and start 

times > 15 seconds, the nominal rating of standard 
line supply fuses (gG) should be 2 x Motor FLC. 

If motor rated fuses (gM) are being used, their 

nominal rating should be 1.75 x Motor FLC. 

When would I use semiconductor fuses? 
Either when specified for an installation, or when 

Type 2 coordination is required. 

The MCD 200 is internally bypassed, so the SCRs 
are in use only during starting and soft stopping. 

What is the current consumption of the 
MCD 200 control supply? 
The steady state consumption of the control supply 
is 100 mA maximum, for both CV1 and CV3 models. 

However, the short time inrush current at control 
supply "switch-on" can be as high as 10 A for 

CV3 models, and 2 A for CV1 models (due 

to the SMPS power supply). 

How can the MCD 202 programmable 
output relay be used? 
The programmable output relay provides 

an N/O contact, which can be used for a 

"Trip" or "Run" output. 
Trip output: 
The relay operates when the MCD 202 trips 
on any fault. This can be used to operate a 

shunt-trip mechanism of an upstream circuit 

breaker to isolate the motor branch circuit. It 

could also be used to signal MCD 202 "Trip" 

status to an automation system. 

Run output: 

The relay operates on completion of start ramp. This 

can be used to operate a contactor for power factor 
correction capacitors. It could also be used to signal 

MCD 202 "Run" status to an automation system. 

Is the MCD 202 suitable for flying 
start application? 
Yes. There is a built-in 2 second delay between 
the end of one stop and the beginning of the next 

start. This delay allows the motor flux to decay, 

eliminating any chance of the MCD 202 tripping on 

Power Circuit fault (x 1 Ready LED flash) due to 

detection of motor back EMF when the start signal 

is applied. The major effect of a flying start is on 
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the actual time the MCD 202 "current limits". The 

ramp-up time will be reduced and is determined by 

the motor speed on reapplication of the start signal. 

What is the remote start and stop 
input impedance? 
Are any special precautions necessary 
during installation? 
The 01/02 input impedance is approximately 400 
kC2 @ 300 VAC and 5.61.62 @ 24 VACNDC. All 

control wiring, for long runs, should be either twisted 
pair or shielded cable with the screen earthed at 
one end. Control wiring should be separated from 
power cables by a minimum distance of 300 mm. 
If long cable runs cannot be avoided, the 

best assurance against noise interference is 

to install an interposing relay in close proximity 
to the MCD 200 soft starter. 

Why is it necessary to apply control voltage 
before (or with) mains voltage? 
There is a possibility the soft starter could arrive 

at site with the internal bypass relays in "closed" 
state. On first application of control voltage, the 
bypass relays are commanded to open. If mains 

voltage is applied without control voltage, this step 

is missed, and the motor may start DOL without 
warning (see Product Note for more detail). 

What are the under- & over-frequency trip 
points for MCD 200 soft starters? 
The trip points are 40 Hz and 72 Hz. If the 
frequency falls below 40 Hz or rises above 72 Hz, 

the soft starter will trip (x 6 Ready LED flashes). 

These trip points are not adjustable. 
A supply frequency trip will also occur if all 

three phases from the mains supply are lost, 

or fall below approximately 120 VAC while 

the soft starter is running. 

A supply frequency trip will occur if the line 

contactor drops out during running. 

Will the motor start DOL if the start ramp 
of MCD 201 open loop soft starter is 
set to "full voltage"? 
No, the MCD 201 will still provide a limited soft 
start. The voltage is ramped up from 0 to 100% 
in approximately 0.25 seconds. 

MG.17.C2.02 - VLT is a registered Danfoss trademark 11 

a) 

(/) 

o5) 
c\I 00 
2 

Port Drive Wynnum North SPS SP248 Operations and Maintenance Manual Volume 1

Q-Pulse Id TMS629 Active 29/01/2014 Page 259 of 272



MCD 200 Design Guide 

MCD 201 

MCD 201 Range 
MCD 201 soft starters provide TVR (Timed Voltage 

Ramp) starting and stopping control and are designed 

for use with an external motor protection device. 

Electrical Schematic 
Example 1 - MCD 201 installed with motor 

protection circuit breaker. 

Ll L2 L3 

1( 1( 
H-ER, 

I> I> 

1/L1 3/L2 S/L3 Al A2 A3 N1 N2 
0 O 0 

2/T1 4/T2 6/73 (E) 

1,2 

13 14 

177HA207.11 

1 6 A © 30 VDC resistive / 2 A 400 VAC AC11 

2 Main Contactor 

Ue 

177HA241.10 

Example 2 - MCD 201 installed with motor protection 

circuit breaker and line contactor. 

Ll L2 L3 

111 
111111 

Q1 --------- 

0 

3/L2 

2/71 4/T2 

I/ 

S/L3 Al A2 A3 N1 N2 
O 000 00 

I LJ 
t2 

6/T0 d 

3 0 13 14 

Motor 
K111 r-1 

Control 

Voltage 

177110246.11 

Example 3 - MCD 201 installed with circuit breaker, 

overload and line contactor. 

Ll L2 L3 

1/L1 3/L2 5/L3 Al A2 A3 N1 N2 

O 0 0 

2/T1 4/T2 6/73 e 

1.2 

13 1 

KIM (= 

Control 

Voltage 

177NA247.11 
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Control Circuits 
2 Wire Control 

177NA211.10 

* Also resets the MCD 201 

3 Wire Control 

A3 
Al 

* A2 suer 

NI. 

..T.4re 02 
177HA212.10 

* Also resets the MCD 201 

Functionality 
User Adjustments 

40% 6 

30% 20% 
(% U) 

10s 

6s 
L2 

i,5 145 6s 14s 

4s 6s 4s 

2s 20s 25 '20s 
Full No 

Voltage Start Soft Stop 
(seconds) (Seconds) 

Initial Torque 

u 

Ramp Up 

u 

Ramp Down 

Ut 

177HA248.10 

30% - 75% Initial Torque * 50% 

Function: 
Determines the start torque generated by the motor 
when the start command is first applied. 

De3cription of choice: 

Set so that the motor begins to rotate as soon 

as the start command is given. 

100% 

Initial Torque 
(30 - 25%) 

- . 

17704249,10 

I Value: 
2 - 20 seconds, Full Voltage * 10 seconds 

Function: 
Determines the time taken for voltage to be 

ramped up to line voltage. 

ifi'escriOion of cti'ciia: 
Set to optimise motor acceleration and/or start current. 
Short ramp times result in quicker acceleration and 

higher start currents. Long ramp times result in 

slower acceleration and lower start current. 

Ramp Up 
(2 - 20 seconds, Full Voltage Start) 

u 
100% 

- 1- 
Initial Torque 

(30 - 75%) 

17704250.10 

. 

Value: 
2 - 20 seconds, No Soft Stop * No Soft Stop 

FUnction: 
Sets the time of the soft stop voltage ramp. The 

soft stop function extends motor deceleration 
time by ramping down voltage supplied to the 

motor when a stop is initiated. 

Description of choice: 

Set the ramp time to optimise stopping 

characteristics for the load. 
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Ramp Down 
- 20 seconds, No Soft Slo 

IOC% 

11710231.10 

Indication 

.4_ Ready 

41- Run 

RIO OFF ON F gasH 
Ready No control 

power 
Ready Starter 

tripped 
Run Motor not 

running 
Motor 
running at 

full speed 

Motor 
starting or 
stopping 

Fault Finding 

Ready LET) Description 

x 1 

Power Circuit Fault: 

Check mains supply L1, L2 & 

L3, motor circuit T1, T2 & T3 
and soft starter SCRs. 

"A" x 6 

Supply Frequency: 
Check supply frequency is in 

range 

* x 8 

Network Comms Failure 

(between accessory module 
and network): 
Check network connections 
and settings. 

2.01- x 9 

Starter Comms Failure (between 
starter and accessory module): 
Remove and refit accessory 
module. 
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MCD 202 

MCD 202 Range 
MCD 202 soft starters provide Current Limit 

control, TVR soft stop and include a range of 

motor protection features. 

Electrical Schematic 
Example 1 - MCD 202 installed with system protection 
circuit breaker complete with shunt trip device. 

Ll L2 L3 

01 

177HA253.11 

I/L1 3/L2 5/13 Al A2 A3 N1 N2 05 06 
O 0 0 0 0 0 0 0 0 

i I 

O 0 0 

2/T1 4/T2 6/T3 

1,2 

13 14 

1,3 

1\1 
23 24 

Motor 

30 

Shunt Trip 

Control 

Voltage 

I 6 A @ 30 VDC resistive / 2 A 400 VAC AC11 

2 Main Contactor 

L 

uei 
101HA241.10 

3 Auxiliary Relay Function = Trip (see parameter 8) 

Example 2 - MCD 202 installed with system protection 
circuit breaker and line contactor. 

Ll L2 L3 

a1---- 

10M 

If 

4 r, 

1/L1 3/L2 5/L3 Al A2 A3 Ni N2 05 06 
O 0 0 0 0 0 0 0 0 0 

1,2 1,3 

o o 1 bo 
2/T1 4/T2 6/T3 c3 C13 14 23 24 

Motor 

30 

Control Circuits 
2 Wire Control 

KIM ET 

177HA211.10 

" Also resets the MCD 202 

Control 

Voltage 

177HA254.11 
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3 Wire Control 

117H0212.10 

* Also resets the MCD 202 

Functionality 
User Adjustments 

MEL( / Ramps 

Current 11000 

nay. 450% O. 
I% Motor FiCI, SaitStor 

Motor Top Phase Excess 
Class Rotahon Start Time 

to 

f:\f4lue;,-, , 

50% - 100% MCD 202 FLC 

1771-IA255.10 

Function: 
Calibrates the MCD 202 for the Full Load 

Current of the motor. 

Deslption of 6hoiFe: 

1,7a061767071-.3c] 
Et.51:-...1400= 

95A !4. 
CON3T 0.=== 

95% - 
100 A 

* 100% 

250% - 475% Motor FLC 

Function: 
Sets the desired starting current limit. 

* 350% 

Description of choice: 

The current limit should be set so that the motor 
accelerates easily to full speed. 

Current Limit 
(250 - 415%1 

400% 

300% 

200% 

100%. 

177HA256.10 

I N B !: 

147 
Start current must be great enough to allow 
the motor to produce sufficient torque to 
accelerate the connected load. The minimum 

current required to do this is dependent on motor 
design and load torque requirements. 

- 
150% Motor FLC (2, 5 or 15 seconds) 

200% Motor FLC (2, 5 or 15 seconds) 
250% Motor FLC (2, 5 or 15 seconds) 
Off 

* Off 

Function: 
Sets the initial starting current and ramp time for 

the Current Ramp start mode. 

Description OrOhoiC76;:z: 

The Current Ramp start mode modifies the Current 
Limit start mode by adding an extended ramp. 

Initial Start Current 
1150% F LC.100% F L 1 050. f L CI 

Ramp 
T,rITOFFI 

300% 

100% 

1 711A2 57 10 

Typically the Current Ramp start mode would 

be used in two circumstances. 

1. For applications where start conditions vary 

between starts the Current Ramp mode provides an 

optimum soft start irrespective of motorloading e.g. 

a conveyor that may start loaded or unloaded. 

In this case make the following settings: 
Set Parameter 2 Current Limit so that the motor 

can accelerate to full speed when fully loaded. 

Set Parameter 3 Current Ramp so that: 

-the Initial Start Current allows the motor to 

accelerate when unloaded 
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- the ramp time provides the desired 
starting performance 

2. On generator set supplies where a gradual increase 
in current is required to allow greater time for the 

generator set to respond to the increased loading. 

In this case make the following settings: 

Set Parameter 2 Current Limit as desired. 

Set Parameter 3 Current Ramp so that: 

- the Initial Start Current is lower level than 

the Current Limit 
- the ramp time achieves the desired gradual 

draw of start current 

2 - 20 seconds, No Soft Stop * No Soft Stop 

r Function: 
Sets the time of the soft stop voltage ramp. The 

soft stop function extends motor deceleration 
time by ramping down voltage supplied to the 
motor when a stop is initiated. 

DeScri plign of ChOice: 

Set the ramp time to optimise stopping 
characteristics for the load. 

Soft Stop 
12 - 20 seconds, No Soft Stop} 

700% 

11764260.10 

5 Motor Trip Class 

2 - 20, Off 

FUrtotiOn:: 

Calibrates the MCD 202 motor thermal model 

according to the desired motor trip class. 

* 10 

Description of choice: 

1000 

Cold Start Curves 

100 

20 

to 

100 300 500 600 700 

Class 20 

Class 10 

ie. RC) 

6 Excess Start Time Protection 
Value: 

2 - 20 seconds, Off * 10 seconds 

Function: 
Sets the maximum allowable start time. 

DeSdription of choice: 

Set for a period slightly longer than the normal 

motor starting time. The MCD 202 will then trip 

if the start time exceeds normal. 

Excess Start Time Protection 
(2 - 20 seconds, Off- no excess start time protection) 

400% 

300% 

200% - 

100% 

17764259.10 

This provides early indication that the application 

conditions have changed or that the motor has 

stalled. It can also protect the soft starter from being 

operated outside its rated start capability 

I NB!: 
IVEnsure the Excess Start Time protection setting 
is within the MCD 202 rated capability 

7 Phase Rotation Protection 
Value: 
ANY, FWD * ANY 

ANY = Forward & Reverse rotation permitted 

FWD = Forward Rotation Only 

Function: 
Sets the allowable phase rotation sequence 
of the incoming supply. 
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'~Description of Choice: 

LI 

12 

13 
MCD me) 

FWD ANY 

;:23 

MCD ss.10 x 

The MCD 202 itself is phase rotation insensitive. 

This function allows motor rotation to be limited to 
one direction only. Set the protection according 
to application requirements. 

: 

Trip, Run 

EFunction: 
Sets the functionality of the Auxiliary Relay 

(Terminals 23,24). 

[Description of_choice:. 

Set as required, using the combined Phase 
Rotation/Aux Relay adjustment. 

u. 

Main 
Contacto 

RUN 

* Trip 

Motor Thermistor Protection 

Or 

Motor thermistor cut out value = 2.81.62. 

Indication 

-4- Ready 
4-- Run 

117I13279.10 

LED, OFF ON WASH; 
Ready No control 

power 
Ready Starter 

tripped 
Run Motor not 

running 
Motor 
running at 

full speed 

Motor 
starting or 

stopping 

Fault Finding 

ReadylLED Description 

-O- x 1 

Power Circuit Fault: 

Check mains supply L1, L2 & L3, 

motor circuit T1, T2 & T3 and soft 
starter SCRs. 

-0- x 2 

Excess Start Time: 
Check load, increase start current 
or adjust Excess Start Time setting. 

. 
-,.- x 3 

Motor Overload: 
Allow motor to cool, reset soft 
starter and restart. (MCD 202 
cannot be reset until motor has 

cooled adequately). 

-0- x 4 

Motor Thermistor: 
Check motor ventilation and 
thermistor connection 05 & 06. 
Allow motor to cool. 

4, - x 5 
Phase Imbalance: 
Check line current L1, L2 & L3. 

-0 - x 6 . 
Supply Frequency: 
Check supply frequency is in range 

4 x7 I : Phase Rotation: 
Check for correct phase rotation. 

O- x 8 

Network Comms Failure (between 
accessory module and network): 
Check network connections and 
settings. 

_ 
x 9 

Starter Comms Failure (between 
starter and accessory module): 
Remove and refit accessory 
module. 
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Accessories 

Overview 
The following optional accessory items are available 

for use with MCD 200 soft starters: 

MCD 200 Remote Operator 

(Order Code 175G9004) 
MCD 200 Modbus Module 
(Order Code 175G9000) 
MCD 200 Profibus Module 

(Order Code 175G9001) 

MCD 200 Device Net Module 

(Order Code 175G9002) 
MCD 200 AS-i Module 
(Order Code 175G9003) 
MCD PC Software 

Accessory items are integrated with the MCD 200 soft 
starters by means of a plug-in module as shown below. 

35 mm 

11.38 inches) 

Control power and mains supply 
must be removed from the MCD 

200 before attachment or removal 

of accessory modules. Failure to do so may 

result in equipment damage. 

MCD 200 Remote Operator 
Order Code: 175G9004 

The Danfoss Remote Operator can be used 

with MCD 201, MCD 202 and MCD 3000 to 
provide the following functionality. 

Featiiye ' MCD ,,, 
eh4,14! ,,, 20t ' ': 

MCD 
202 ':Y, 

MCD`'' 
3000 

Pushbutton Control 
(Start, Stop, Reset) 
Starter Status LEDs 

(Starting, Running, Tripped) 
Motor Current Display 
Motor Temperature Display 
Trip Code Display 
4-20 mA Output 
(Motor Current) 

See the Remote Operator Operating Instructions 

for further details. 

MCD 200 Modbus Module 
Order Code: 175G9000 

The Modbus Module supports Modbus RTU and 
AP ASCII. See the Modbus Module Operating 
Instructions for further details. 

MCD 200 Profibus Module 
Order Code: 175G9001 

The Profibus Module can be used with MCD 200 

soft starters for control and monitoring via a Profibus 

network. See the Profibus Module Operating 

Instructions for further details. 

MCD 200 DeviceNet Module 
Order Code: 175G9002 

The DeviceNet Module can be used with MCD 

200 soft starters for control and monitoring via a 

DeviceNet network. See the DeviceNet Module 

Operating Instructions for further details. 

MCD 200 AS-i Module 
Order Code: 175G9003 

Under development. 

MCD PC Software 
The Danfoss MCD PC Software can be used with MCD 

201, MCD 202 and MCD 3000 to provide the following 

functionality for networks of up to 99 soft starters. 
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`` ' Feature MCD 
`,2(i1 

MCD, 
e202': 

MCD] 
.30001 

Operational Control 
Start, Sto. Reset, Quick Sto 

Status Monitoring 
(Ready, Starting, Running, 
Sto in , Tri Ile 

Performance Monitoring 
(Motor Current, Motor 
Tern erature 
U load Parameter Settin 
Download Parameter Settings 

Additionally, each MCD 200 soft starter connected to 
the network must be fitted with a Modbus Module 
(175G9000) or a Remote Operator (175G9004). See the 
PC Software Operating Instructions for further details. 
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Soft Start Application Guide 

Application Guide 
This section provides data useful in the selection 

and application of soft starters. 

Reduced Voltage Starting 
When started under full voltage conditions AC induction 
motors initially draw locked rotor current (LRC) and 

produce locked rotor torque (LRT). As the motor 
accelerates the current falls and the torque increases 

to breakdown torque before falling to full speed levels. 

Both the magnitude and shape of the current and 

torque curves are dependent on motor design. 

NSLC 

6 

i 5,5CC 

FLC 

-2. 3 

2 , 

I.FLE 

14./. 20% SOY. 0% SO; SO: SOT. 00, SOT. TOW. 

ROTOR SPECS rA Nit Speed) 

177H1.26710 

Motors with almost identical full speed characteristics 
often vary significantly in their starting capabilities. 
Locked rotor currents range from as low as 500%, 
to in excess of 900% of motor FLC. Locked rotor 
torques range from as low as 70%, to highs of 
around 230% motor full load torque (FLT). 

The motor's full voltage current and torque 
characteristics set the limits for what can be achieved 
with a reduced voltage starter. For installations in which 
either minimising start current or maximising start 
torque is critical, it is important to ensure that a motor 
with low LRC and high LRT characteristics is used. 
When a reduced voltage starter is used, motor start 
torque is reduced according to the following formula. 

Ts-r 

IsT 

LRC 

LRT 

2 TST= LRT 16' \ 
LRC 

=Start torque 

=Start current 

=Motor Locked Rotor Current 

=Motor Locked Rotor Torque 

Start current can be reduced only to the point where the 

resulting start torque still exceeds the torque required 
by the load. Below this point motor acceleration will 

cease and the motor/load will not reach full speed. 

The most common reduced voltage starters are: 

Star/Delta starters 

Auto-transformer starters 
Primary resistance starters 

Soft starters 

Star/Delta starting is the cheapest form of reduced 

voltage starting, however performance is limited. 

The two most significant limitations are: 

1. There is no control over the level of current 

and torque reduction; these are fixed at one 

third of the full voltage levels. 

2. There are normally large current and torque 
transients as the starter changes from star to delta. 
This causes mechanical and electrical stress often 
resulting in damage. The transients occur because 
as the motor is spinning and then disconnected 
from the supply it acts as a generator with output 
voltage which may be at the same amplitude 
as the supply. This voltage is still present when 

the motor is reconnected in delta configuration, 
and can be exactly out of phase. 
The result is a current of up to twice locked rotor 

current and four times locked rotor torque. 

Auto-transformer starting offers more control 
than the star/delta method, however voltage 
is still applied in steps. 

Limitations of auto-transformer starting include: 

1. Torque transients caused by switching 
between voltages. 

2. Limited number of output voltage taps restricts the 
ability to closely select the ideal starting current. 

3. High price for models suitable for frequent or 

extended starting conditions. 
4. Cannot provide an effective reduced voltage start 

for loads with varying start requirements. For 

instance, a material conveyor may start loaded 

or unloaded. The auto-transformer starter can 

only be optimised for one condition. 

Primary resistance starters also provide greater 

starting control than star/delta starters. However, 

they do have a number of characteristics that 
reduce their effectiveness. 

These include: 

1. Difficult to optimise start performance when 
commissioning because the resistance value must 
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be calculated when the starter is manufactured 
and is not easily changed later. 

2. Poor performance in frequent starting situations 
because the resistance value changes as heat is 

generated in the resistors during a start. A long 

cool down period is required between starts. 

3. Poor performance for heavy duty or extended 
starts because heat build up in the resistors 

changes the resistance value. 

4. Cannot provide an effective reduced voltage start 
for loads with varying start requirements. 

Soft starters are the most advanced of the reduced 
voltage starters. They offer superior control over 
current and torque as well as incorporating advanced 
motor protection and interlace features. 

The main starting advantages soft starters offer are: 

1. Simple and flexible control over starting 

current and torque. 

2. Smooth control of voltage and current free 
from steps or transitions. 

3. Capable of frequent starting. 

4. Capable of handling changing start conditions. 

5. Soft stop control to extend motor deceleration times. 
6. Braking control to reduce motor deceleration times. 

II Types of Soft Start Control 
The term 'soft start' is applied to a range of 

technologies. These technologies all relate to motor 
starting but there are significant differences in the 

methods used and the benefits available. 

Some of the key differences are described below. 

4, 

Control philosophy: Soft starters can generally 
be divided into two groups. 

Timed Voltage Ramp (TVR) systems 
Current controlled systems 

TVR starters control voltage applied to the motor 
in a preset manner and receive no feedback on 

motor starting current. Control of start performance 
is provided to the users through settings such as 

Initial Voltage and Ramp up time. Soft Stop is 

also commonly available and provides the ability 

to extend motor stopping times. 

Current controlled soft starters monitor motor current 
and use this feedback to adjust voltage so that user 

specified starting current is maintained. Soft Stop is also 

provided as are range of motor protection functions. 

Power assemblies: Soft starters can provide control 

of one, two or all three phases. 

Single-phase controllers remove the torque shock 
associated with motor starting but provide no significant 

current reduction. They must be used with a line 

contactor and motor overload. They are suitable for 

very small motors and should only be applied to light 

applications with low to medium start frequency. 

Two-phase controllers control two phases while the 
third phase is uncontrolled. These controllers provide 
soft start and current reduction. Care should be taken 
to ensure that the control algorithms of two-phase 
controllers balance the output waveform in order to 

provide a symmetrical waveform. Basic two-phase 
controllers subject the motor to an asymmetrical 
output waveform which creates a DC field in the 
motor. This stationary DC field increases the required 

start current and increases motor heating. Such 

unbalanced controllers should not be applied to 
high inertia loads or in situations with high start 
frequencies. Three-phase controllers control all phases 
and are best suited for very large motors. 

External or internal bypass connection: The SCRs 
in a soft starter can be bypassed once the motor 
is up to speed. This reduces heat generation and 
prevents damage to the SCR from overcurrent or 
overvoltage events that occur while the motor is 

running. Some soft starters include built-in bypass 
contactors while other provide terminals for connection 
of an external bypass contactor. 

Understanding Soft Starter Ratings 
The maximum rating of a soft starter is calculated 
so the junction temperature of the power modules 
(SCRs) does not exceed 125 °C. Five operating 
parameters effect the SCR junction temperature: 
Motor Current, Start Current, Start Duration, Number 
of Starts Per Hour, Off Time. The full rating of a 

particular soft start model must account for all these 

parameters. A current rating on its own is not sufficient 
to describe the capability of a soft starter. 

IEC 60947-4-2 details the AC53 utilisation categories 
for describing a soft starter's ratings. 

There are two AC53 codes: 

1. AC53a: for soft starters used without 
bypass contactors. 

For example, the following AC53a code describes 
a soft starter capable of supplying a 256 A run 

current and a start current of 4.5 x FLC for 30 
seconds 10 times per hour where the motor 
runs for 70% of each operating cycle (operating 

cycle = 60 minutes / starts per hour). 

256 A: AC-53a 4.5-30 : 70-10 
-7- -7 -I- -1" 

17/11.N710 

J.4. 44. 

*4.01'6 
(3. 

.% 
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Starter Current Rating. Maximum FLC rating 

of the motor to be connected to the soft starter 

given the operating parameters specified by the 

remaining items in the AC53a code. 
Start Current. The maximum start current 

that will be drawn during start. 
Start Time: The time taken for the 

motor to accelerate. 
On-load Duty Cycle: The percentage of each 

operating cycle that the soft starter will run. 

Starts Per Hour. The number of operating 

cycles per hour. 

2. AC53b: for soft starters used with bypass 
contactors. 
For example, the following AC53b code describes 
a soft starter which, when bypassed, is capable 
of supplying 145 A run current and a start current 

of 4.5 x FLC for 30 seconds with a minimum 

of 570 seconds between the end of one start 

and the commencement of the next. 
145 A: AC -53b 4.5 -30 : 570 

"7" 
4>a, 

J>. 

^e 
e, , 

1114281. IC 

In summary, a soft starter has many current 
ratings. These current ratings are dependent on 

the start current and operational performance 
required by the application. 

To compare the current rating of different soft 

starters it is important to ensure that operating 

parameters are identical. 

Model Selection 

I NB!: 
IWOTo fully understand the model selection 
procedures it is important to have a good 
knowledge of the fundamental principles of soft 

starter ratings. See Understanding Soft Starter Ratings. 

To select the correct MCD 200 model: 
1. Determine whether the application requires a 

normal duty or a heavy duty rating. The table 

below can be used as a guide. 

2. See the tables in Ratings and select an 

MCD 200 model with an FLC rating greater 

than that of the motor. 

Duty __.4pitcatIon 
General & Water 
Agitator Normal 

Centrifugal Pump Normal 

Compressor (Screw, unloaded) Normal 

Compressor (Reciprocating, unloaded) Normal 

Conveyor Normal 

Fan (damped) Normal 

Fan (undamped) Heavy 

Mixer Heavy 

Positive Displacement Pump Normal 

Submersible Pump Normal 

Metals & Mining 

Belt Conveyor Heavy 

Dust Collector Normal 

Grinder Normal 

Hammer Mill Heavy 

Rock Crusher Normal 

Roller Conveyor Normal 

Roller Mill Heavy 

Tumbler Normal 

Wire Draw Machine Heavy 

Food Processing 
Bottle Washer Normal 

Centrifuge Normal 

Dryer Heavy 

Mill Heavy 

Palletiser Heavy 

Separator Heavy 

Slicer Normal 

Pulp and Paper 
Dryer Heavy 

Re-pulper Heavy 

Shredder Heavy 

Petrochemical 
Ball Mill Heavy 

Centrifuge Normal 

Extruder Heavy 

Screw Conveyor Normal 

Transport & Machine Tool 

Ball Mill Heavy 

Grinder Normal 

Material Conveyor Normal 

Palletiser Heavy 

Press Normal 

Roller Mill Heavy 

Rotary Table Normal 

Lumber & Wood products 
Bandsaw Heavy 

Chipper Heavy 

Circular Saw Normal 

Debarker Normal 

Edger Normal 

Hydraulic Power Pack Normal 

Planer Normal 

Sander Normal 

I NB!: 

114 
The above start current requirements are 

typical and appropriate in most circumstances. 

However, start torque requirements and 

performance of motors and machines does vary. 

Please contact Danfoss if the application requires 

duties other than listed in this manual. 
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Typical Applications 
MCD 200 soft starters can offer benefits for almost 

all motor starting applications. Typical advantages 

are highlighted in the table below. 

Application Benefits 
Pumps Minimised hydraulic shock in 

4D pipelines during start and stop. 

Reduced starting current. 

Minimised mechanical stress 

on motor shaft. 

Phase rotation protection 
prevents damage from reverse 

pump rotation. 
Conveyor Belts Controlled soft start without 

(0 mechanical shocks, e.g. bottles 
on a belt do not fall over during 

starting, minimised belt stretch, 

reduced counter balance stress. 

Controlled stop without 
mechanical shocks. Soft stop. 

Optimum soft start performance 

even with varying starting loads, 
e.g. coal conveyors started 
loaded or unloaded. 
Extended mechanical lifetime. 

Maintenance-free. 
Centrifuges Smooth application of torque 

..-A- 0, prevents mechanical stress. 

Reduced starting times over 

star/delta starting. 
Ski Lif-___ Jerk free acceleration increases 

skier comfort and prevents 

swinging T-bars etc. 

Reduced starting current allows 
starting of large motors on a 

weak power supply. 

Smooth and gradual acceleration 
whether the ski lift is lightly 

or heavily loaded. 

Phase rotation protection 

prevents operation in reverse 

direction. 

Application 
Compressors 

Benefits 
Reduced mechanical shock 
extends the life of the 

compressor, couplings and 

motor. 

Limited start current enables 
large compressors to be 

started when maximum power 
capacity is limited. 

Phase rotation protection 
prevents operation in reverse 

direction. 
Extended coupling life through 

reduced mechanical shock. 
Reduced start current enables 

large fans to be started when 
maximum power capacity 
is limited. 

Phase rotation protection 

prevents operation in reverse 

direction. 
Gentle rotation during start-up 
reduces mechanical stress. 

The starting current is reduced. 

Power Factor Correction 
If a soft starter is used with static power factor correction 
it must be connected to the supply side of the starter. 

Connecting power factor correction 
capacitors to the output of the soft starter 

will result in damage to the soft starter. 
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