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GGlloossssaarryy  ooff  TTeerrmmss  

Term Definition 

Anoxic A system devoid of oxygen. 

Aerobic A system that requires oxygen. 

Anaerobic A system that does not require oxygen. 

Backwash A reverse flow of liquid to remove solids from the filter. 

Chlorination The adding of chlorine to water for the purpose of disinfection. 

Denitrification The process where nitrogen is removed from the liquor in the anoxic tank 
and converted to nitrogen gas. 

Disinfection The process used to kill micro-organisms in the water stream, including all 
pathogenic (disease causing) bacteria.   

Filtration The process by which solid particles are separated from a liquid by passing 
the liquid through a permeable material. 

Filtration Rate The volume of liquid that passes through a given area in a specified time. 

Membrane Media through which a liquid is passed associated with filtration.  

Nitrification The process where ammonia (NH3) is converted (oxidised) into nitrites (NO2) 
and nitrates (NO3) by bacteria within the aeration tank. 

Pathogen Disease causing bacteria particles. 

pH pH the expression intensity of the basic of acidic condition of a liquid. 

Sludge Solid constituents of sewage that precipitate during treatment and are 
removed. 

Supernatant Liquid floating on the surface over sludge. 

Turbidity The amount of suspended matter in wastewater, obtained by measuring its 
light scattering ability.  
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List of Abbreviations 

 

AS   — Activated Sludge 

BOD   — Biological Oxygen Demand 

DO   — Dissolved Oxygen 

EPA   — Environmental Protection Agency 

HMI   — Human Machine Interface 

MCB   — Miniature Circuit Breaker 

MLSS  — Mixed Liquor Suspended Solids 

MSDS  — Material Safety Data Sheet 

NTU   — Nephelometric Turbidity Unit 

P&ID   — Process and Instrumentation Diagram 

PLC   — Programmable Logic Computer 

RAS   — Return Activated Sludge 

SSV   — Settled Sludge Volume 

SVI   — Sludge Volume Index 

TSS   — Total Suspended Solids 

UV   — Ultraviolet 

VSD   — Variable Speed Drive 

WAS   — Waste Activated Sludge 

WWTP  — Waste Water Treatment Plant 
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SSeeccttiioonn  11  ——  PPrroocceessss  aanndd  GGeenneerraall  

MMaaiinntteennaannccee  

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental and 
process concerns.  The following information describes the prompts used in the manual 
and their meanings:  

 

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or equipment 

damage. 

 

Indicates information within the text which is of particular importance 
to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient importance 
to warrant highlighting. 

 

Indicates information which has been covered in an earlier section of 
the text but which warrants reinforcement. 
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1.1 Background 

The Grantham Township was devastated by floods in 2011. The Lockyer Valley Regional 
Council has undertaken to rebuild Grantham in a flood free zone adjacent to the original 
township. 

Grantham residents will be able to relocate their homes or construct new homes on sites 
within the new development. 

This is a three stage project appropriately named as the “Strengthening Grantham” project 
with stage one now complete. 

Housing lots in stage one have been connected to a sewage reticulation system that 
supplies effluent to the Grantham wastewater treatment plant. 

The Grantham wastewater treatment plant has been designed to treat a maximum of 
50,000L of effluent per day with treated effluent being discharged to a fenced irrigation 
field adjacent to the treatment plant. 

 

 

Figure 1 View of Grantham AS Wastewater Treatment Plant under construction 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 9 of 1480



Grantham Waste Water Treatment Plant 

Section One — Process & General Maintenance 

 

6 
 

1.2 Introduction 

This section provides reference information for the operation and maintenance of the 
Grantham Activated Sludge (AS) Waste Water Treatment Plant (WWTP). 

The AS wastewater treatment system produces a high standard of recycled water, suitable 
for controlled reuse including above surface irrigation in fenced off areas.   

In a technical sense, it is a suspended growth activated sludge system that utilises a 
clarifier for solid/liquid separation, followed by tertiary treatment through filtration and 
disinfection. 

The system incorporates a proprietary biological treatment process using extended 
aeration.  The treatment process provides flexibility in flow demands, in addition to a high 
standard of effluent quality with virtually no odours. The clarifier further removes 
suspended solids from the liquid and the clarifier sludge forms an integral part of the 
biological process. 

Flow balancing is incorporated into the design of the plant to enable the daily peaks to be 
absorbed, while the normal treatment processes are undertaken.  This enables the plant to 
spread the load over the day resulting in a higher quality final effluent being produced. 

Aeration is undertaken in the aeration tank using fine bubble membrane diffusers.  
Dissolved oxygen monitoring and variable speed control of the aeration equipment is used 
to maximise plant power efficiency while providing the ideal conditions for optimum 
wastewater treatment. 

Media filtration (Sand Filter) and Ultra Violet (UV) lamps provides the disinfection stage in 
the plant to destroy liquid bound virus and bacteria.  

The UV disinfection removes the E Coli present in the fluid to achieve the required 
standard of effluent continuously. 

The entire treatment plant is automatically controlled by a control system that also allows 
for manual process intervention. 

1.3 AS Waste Water Treatment Plant Process Flow 

The composition and volume of wastewater entering the plant varies depending on the 
number of people using the system.  This variability alters the strength and volume of the 
raw sewage that enters the treatment plant, therefore, impacting the effluent quality 
leaving the sewage treatment plant after effluent treatment processes have been 
complete. 

The principal producers of wastewater that forms the sewage that is fed into the treatment 
plant, typically includes that of laundry and shower facilities, kitchen wastewater, and toilet 
amenities. 
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Table 1 details the expected Grantham influent characteristics  

Parameter Value Range

pH 6.5-8.5

Suspended Solids mg/L 200-450

BOD5 mg/L 220-450

COD mg/L 400-800

Ammonia Nitrogen mg/L 30-75

Total Phosphorous mg/L Oct-16

Sulphate mg/L 20-75

Alkalinity mg/L 150-250

Total Dissolved Solids mg/L 250-750
 

Table 1 Influent Characteristics 

The Grantham wastewater treatment plant has been designed to treat the influent to meet 
the following effluent characteristics and meet the DERM discharge license requirements. 

 

Parameter Required Release limit

pH 6.5-8.5 range

Turbidity <5NTU 80th percentile

Suspended Solids <15mg/L 80th percentile

BOD5 <10mg/L 80th percentile

Total Nitrogen <5mg/L 50th percentile

Total Phosphorous <2mg/L 50th percentile

Residual Chlorine

0.7mg/L free 

chlorine Minimum

Faecal Coliform <10cfu/100ml 95th percentile  
 

Table 2 Effluent Requirements 

 

 

 

 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 11 of 1480



Grantham Waste Water Treatment Plant 

Operations and Maintenance Manual 

Section One — Process & General Maintenance 

 

 

Page | 8  
 

The treatment plant can be broadly separated into key equipment items and 
processes that include: 

 the influent screen 
 the screened influent sump 
 the balance tank 
 the aeration system 
 the anoxic and aeration tanks 
 the clarifier 
 the Clarified tank 
 Media filtration 
 U.V. disinfection 
 the solids digester tank 
 the final effluent tank 
 The irrigation scheme. 

 
Each of the key equipment items and processes require auxiliary equipment to 
transfer process liquids and control operation of the treatment plant.  These auxiliary 
equipment items include: 

 pumps 
 gauges 
 meters 
 sensors 
 valves 

 

 

The treatment plant is controlled by a PLC control unit that 
operates the key and auxiliary equipment items.  The interface for 

controlling and operating the treatment plant is located in the 
control room. 
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1.3.1 Inlet Screen  

Raw sewage is pumped to the wastewater treatment plant via the Grantham effluent 
reticulation scheme. 

The raw sewage enters the plant though a bar screen which separates the sewage 
solids and liquid.   

The bar screen  uses a one millimetre screen to separate the solids and the liquid, 
whereby the solids are scraped from the surface and discarded in a bin and the 
screened sewage liquid gravity feeds via a sump into the balance tank.  

 

 

Figure 2 ShinMaywa Inlet Screen 
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1.3.2 Inlet Screen - General Maintenance 

 
 

INLET SCREEN CAN START AUTOMATICALLY 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE  

. 

 Activity Frequency 

1  Visually inspect Screen and record observations on log-
sheets Daily 

2  Check screen bars are clear of debris and that there are no 
large gaps Daily 

3  Clean screen and sump (Washdown) Daily 

4  Service screen chain drive Annually 

Table 3 Inlet Screen-General Maintenance 

 

 Activity Frequency 

1  Check and record sump level Daily 

2  Check and clean sump sensor.  Monthly 

Table 4 Inlet Screen-Sensor Maintenance 

 

 Activity Frequency 

1  Visually inspect pipe-work Daily 

 
2 

 Check all valves for signs of corrosion.   
 Clean valve bodies and apply corrosion protection as 

required 

 
Weekly 

 
3 

 Check operation of all valves by opening and closing 
through range of motion. 

 
Weekly 

Table 5 Inlet Screen - Valve Maintenance 
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1.3.3 Balance Tank  

The screened sewage is transferred to the balance tank where it is stored, before 
being pumped to the anoxic and aeration tanks.   

The balance tank has an operating volume of 45,000L (45m³) 

The balance tank allows the treatment plant to capture and control inflow when it is 
greater than the production capacity of the plant.   

Screened raw sewage is fed from the bar screen sump into the aerated flow balance 
tank.  

Aeration is supplied via the air blower’s reticulation system. 

This tank is critical to protect the plant from hydraulic surges, and provides 
smoothing of peak loads onto downstream processes 

The raw sewage is pumped to the Anoxic tank at a controlled rate by way of the 
balance pumps.   

Entrained suspended solids from the media filters are fed to the Balance tank during 
media filtration backwash cycle.  

 

 

Figure 3 Balance Tank 

The excess flows during peak periods is stored in the balance tank and gradually 
introduced to the treatment plant via the balance pumps during off peak periods. 
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1.3.4 Balance Tank & Balance Pumps  - General Maintenance 

 
 

BALANCE TANK PUMPS START AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE  

 

 

BALANCE TANK IS A CONFINED SPACE. 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND 
PERSONNEL  

 

 Activity Frequency 

1  Visually inspect tank and record observations on log-sheets Daily 

2  Check and confirm operation of balance tank pumps P-102A 
and P-102B Daily 

3  Clean pump P-101 and P-102 casing and check for signs of 
corrosion Daily 

4  Service Balance Pumps P-101 and P-102 Annually 

Table 6 Balance Tank - General Maintenance 

 

 Activity Frequency 

1  Check and record tank level Daily 

2  Check and clean level sensor.  Monthly 

Table 7 Balance Tank - Sensor Maintenance 

 

 Activity Frequency 

1  Visually inspect pipe-work Daily 

 
2 

 Check all valves for signs of corrosion.  Clean valve bodies 
and apply corrosion protection as required 

 
Weekly 

 

3 

 Check operation of all valves by opening and closing 
through range of motion. 

 
Weekly 

Table 8 Balance Tank - Valve Maintenance 
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1.3.5 Biological (Aeration-Anoxic) System 

The biological treatment system is based upon the Modified Ludzak-Ettinger (MLE) 
treatment process.  The process is a compartmentalised process consisting of 
separate reaction volumes for the Anoxic and Aerobic processes.   

A basic process flow is presented in the following Figure. 

 

Figure 4 Biological Process Train 

The system utilises ‘a’ recycle in order to provide nitrates to the pre-anoxic zone, 
where contact with fresh influent BOD and the lack of an active aeration system 
results in the formation of anoxic conditions, resulting in the conversion of Nitrates 
into nitrogen gas (with the subsequent release to atmosphere).   

Nitrates are created in the aeration zone once the available BOD has been utilised 
by the bacteria present by bacteria able to metabolise Ammonia (this process 
requires the presence of oxygen).   

The balance of the anoxic recycle rate, the aeration rate, the volume of air entrained 
in the recycle, and the availability of BOD/COD are all critical in achieving 
satisfactory results with this process. 

1.3.6 Aeration System 

The aeration system is comprised of two air blowers and the associated valves and 
piping that deliver process air to the: 

 aeration tank; 
 balance tank; and 
 Digester tank. 
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The aeration levels are closely controlled in the aeration tank as they determine the 
amount of dissolved oxygen in that tank, which in turn affects how the sewage is 
broken down by the oxygen dependent micro-organisms. 

 

 

Figure 5 Aeration System Blowers 

 

Aeration minimises the amount of odour the treatment plant 
emits. 

1.3.7 Anoxic Tank 

Screened raw sewage is pumped from the balance tank to the anoxic tank by the 
duty balance pump with standby operation managed by the standby balance pump 
(P101 and P102). Balance flow rate is at a pre-set rate from the balance tank to the 
anoxic tank. 

The screened influent enters the anoxic tank through a de-aeration chamber which is 
essentially a vertical pipe of circa 300mm diameter that by way of the vertical column 
of liquid formed applies pressure on entrained air to allow continuous de-gassifying 
of this air out of the chamber. 

The anoxic tank has an operating volume of 36,000L (36m³) which is continuously 
mixed by the anoxic mixer (MX101).   

The anoxic mixer turns over the anoxic tank continuously to promote a healthy 
anoxic zone and prevent settling. The mixer operates continuously when there is 
sufficient fluid in the anoxic tank. 

Returned mixed liquor from the aeration tank is also fed into the anoxic tank, this is 
known as the ‘a’ Recycle. 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 18 of 1480



Grantham Waste Water Treatment Plant 

Operations and Maintenance Manual 

Section One — Process & General Maintenance 

 

 

Page | 15  
 

The ‘a’ Recycle system returns biomass rich in nitrates from the aeration tank to the 
anoxic tank for denitrification.  

The ‘a’ recycle pump (P103) operates on a time run and time stop sequence. The 
run time and rest time can be set in the SCADA. The ‘a’ Recycle pump is controlled 
by a PID loop to achieve the desired flow rate. 

Within the anoxic tank the liquor is maintained in an anoxic state where the dissolved 
oxygen level is below 0.5mg/l.  This level is needed to maintain a consistent level of 
denitrification which breaks down the sewage. 

Denitrification 

Denitrification is the process where nitrate is removed from the liquor in the anoxic 
tank and converted to nitrogen gas.   

For denitrification to occur four key elements are required; 

 
 Bacteria; 
 Food for the bacteria to consume (BOD); 
 Nitrates; and 
 Anoxic conditions i.e. Free of dissolved oxygen (DO) 

 
In technical terms the biological reduction of nitrate (NO3) to nitrogen gas (N2) by 
facultative heterotrophic bacteria is called Denitrification.  

“Heterotrophic” bacteria need a carbon source as food to live. (In the form of raw 
sewage (BOD) and/or supplemental carbon dosing; molasses, dog food etc) 

“Facultative” bacteria can get their oxygen by taking dissolved oxygen out of the 
water or by taking it off of nitrate molecules. In this case, nitrates supplied by the 
returned biomass, rich in nitrates, from the aeration tank via the ‘a’ recycle system. 

Denitrification occurs when oxygen levels are depleted and nitrate becomes the 
primary oxygen source for microorganisms.  

The process is performed under anoxic conditions, when the dissolved oxygen 
concentration is less than 0.5 mg/L, ideally less than 0.2mg/L.  

When bacteria break apart nitrate (NO3-) to gain the oxygen (O2), the nitrate is 
reduced to nitrous oxide (N2O), and, in turn, nitrogen gas (N2). Since nitrogen gas 
has low water solubility, it escapes into the atmosphere as gas bubbles. 

Free nitrogen is the major component of air, thus its release does not cause any 
environmental concern. 

Therefore for denitrification to occur the anoxic tank must be free of dissolved 
oxygen and there must be a source of nitrate, (supplied by the ‘a’ recycle from the 
aeration tank.) 
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Effluent rich in nitrogen is very harmful to the environment and can 
cause algal blooms in waterways which causes fish kills and can 

damage the entire ecosystem. 

1.3.8 Anoxic Tank & ‘a’ Recycle pump - General Maintenance 

 

 

 
 

ANOXIC MIXER STARTS AUTOMATICALLY 
ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

 
 

ANOXIC RECYCLE PUMPS START AUTOMATICALLY 
ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 
 

 
 

ANOXIC TANK IS A CONFINED SPACE 
DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND 

PERSONNEL 
 

 

 Activity Frequency 

 
1 

 Visually observe mixing pattern within anoxic tank.  
 Record any deviations on the log-sheet 

 
Daily 

 
2 

 Check tank Dissolved Oxygen and pH levels using a 
handheld probe. 

 Ensure that measurement is being taken outside the inlet 
baffle.   

 Record observations on the log-sheet 

 
Daily 

3  Hose down any accumulated scum or foam Daily 

4  Check operation of Anoxic Recycle Pump (P103) Daily 

 
5 

 Check and record total flow and instant flow of Anoxic 
Recycle Pump (P103). 

 Compare to set-point. 

 
Daily 
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6 

 Conduct a 30min Settled Sludge Volume (SSV) Test.  
Record results on results sheet 

 
Daily 

 
7 

 Once per week, take a sample and test for Nitrate + Nitrite, 
Ammonia and Alkalinity using the field test kit.  Sample may 
require settling or filtration. 

 Record results on results sheet. 

 
Weekly 

8  Lift and check mixer for signs of wear or damage Quarterly 

9  Lift and Service Anoxic Mixer Annually 

Table 9 Anoxic Tank General Equipment Maintenance Summary 

 

 Activity Frequency 

 
1 

 Check operation of ‘a’ Recycle Pump flowmeter.  
 Record total flow and instant flow and compare with 

SCADA set-point 
Daily 

 
2 

 Check calibration of ‘a’ recycle flowmeter using draw-down 
test or calibrated hand-held flowmeter 

Annually or as 
Required 

3  Check operation of MLSS Meter.  Record readings Daily 

 
 Perform basic cross-check using SSV or SVI test 

(conversion factor from MLSS Testing) 

Weekly 
 (MLSS Test 
 Monthly) 

 
4 

 Take MLSS Samples. Perform calibration and store as per 
instruction Manual.   

 Send samples to lab for suspended solids analysis.  
 Enter calibration points upon receipt of results. 

 
Annually or as 
Required 

Table 10 Anoxic Tank Sensor Summary 

 

 Activity Frequency 

 
1 

 Check each valve for signs of corrosion or damage.   
 Dust valves and apply corrosion protection as necessary 

 
Weekly 

 
2 

 Open and close valves through full range of movement.   
 Ensure pumps are Off during this.  
 Note any problems on the log-sheets 

 
Weekly 

Table 11 Anoxic Tank-Valve Maintenance Summary 
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1.3.9 Aeration Tank 

Mixed liquor from the anoxic tank flows into the aeration tank via a mid level gravity 
feed system. This hydraulically links the two tanks, such that the levels in both tanks 
increase and decrease at the same time. 

The aeration tank has an operating volume of 46,000L (46m³) 

The aeration tank uses fine bubble aeration from the aeration system to maintain the 
dissolved oxygen levels in the tank. (The air is forced through Rehau diffusers) 

Air for the diffuser system is supplied by a set of 2 blowers, running in a duty/duty 
assist/standby arrangement, with the air injection rate being controlled by a 
Dissolved Oxygen Probe and variable speed drives on the blowers. 

The dissolved oxygen content is critical to the nitrification process which is used to 
breakdown ammonia (NH3) present in the sewage. 

The aeration tank provides oxidation of the BOD and Ammonia present.   

BOD is oxidised to Carbon Dioxide with the creation of new cellular biomass (or the 
maintenance of existing cellular biomass), whereas Ammonia is oxidised to Nitrates 
via the Nitrification process (producing Nitrates and new cellular biomass).  

Nitrification occurs once all the available BOD is removed from the sewage. 

Nitrification  

The biological conversion of ammonium to nitrate nitrogen is called Nitrification. 

Nitrification is a two-step process.  

1. Bacteria known as Nitrosomonas convert ammonia and ammonium to nitrite.  

2. Bacteria called Nitrobacter finish the conversion of nitrite to nitrate. 

The reactions are generally coupled and proceed rapidly to the nitrate form; 
therefore, nitrite levels at any given time are usually low. 

These bacteria known as “nitrifiers” are strict “aerobes,” meaning they must have 
free dissolved Oxygen (DO) to perform their work.  

Nitrification occurs only under aerobic conditions at dissolved oxygen levels of 1.0 
mg/L or more (typically around 1.6mg/L).  

At dissolved oxygen (DO) concentrations less than 0.5 mg/L, the growth rate is 
minimal.  

Nitrification requires: 

 a long retention time,  

 a low food to microorganism ratio (F:M),  
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 a high mean residence time (Sludge Age), and  

 pH control 

The nitrates and nitrites are then pumped into the anoxic tank via the ‘a’ recycle 
system. 

 

 

The growth of Nitrosomonas and Nitrobacteria is also dependent 
on ambient temperature and sludge age, (the average lifespan of 

bacteria in the system).  A 6°C drop temperature can halve the 
growth rate of the organisms.  For this reason, longer sludge ages 
are required during winter to ensure nitrification occurs, however, 

20-30 days sludge age is sufficient for winter temperatures in 
Australian conditions.  The design sludge age of the STP is 20-30 
days, which is sufficient to ensure consistent nitrification all year 

round. 

 

 

Nitrification is very dependent on pH and is inhibited if the pH is 
outside the 7 to 8.5 range.  The pH can fall during the nitrifying 
stage, however, this can be rectified by running the treatment 

plant in a denitrifying mode.  . 

 

The dissolved oxygen meter (DO101) in the aeration tank 
regulates the rate of air that is being transferred to the tank from 

the aeration system. 
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Figure 6 Aeration Tank 

The net result of the nitrification denitrification process is a very low total nitrogen 
concentration in the final effluent. 

 

Total Nitrogen (TN) consists of Ammonia (NH3), organic nitrogen 
(Org-N), Nitrate (NO3) and Nitrite (NO2); therefore 

TN=NH3+NO3+NO2+Org-N  

1.3.10  Aeration Tank - General Maintenance 
 

 

AERATION BLOWERS START AUTOMATICALLY 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

AERATION TANK IS A CONFINED SPACE 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND PERSONNEL 

 

 Activity Frequency 

1 
 From the access platform, visually inspect tank for colour, 

foaming and the shape and formation of the bubble plume.  
 Record observations on log-sheet 

Daily 
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 Activity Frequency 

  From the access platform, hose down any excessive foam 
or scum 

Daily 

2  From the access platform hose down walls and equipment 
to remove any built up sludge scum or gunge 

Daily 

3  From the access platform, lift DO sensor and clean end 
using damp cloth or lens wipe 

Daily 

4  Check and confirm operation of aeration blowers.  
 Start and stop manually via SCADA 

Daily 

5  Check DO trend on SCADA. Record observations on log-
sheet 

Daily 

6  Take DO and pH readings using hand-held meter.  Record 
on log-sheet 

Daily 

7  Conduct 30min SSV Test.   
 Record on log-sheet 

Daily 

8 
 Once per week collect a sample and test for Ammonia, 

Nitrate + Nitrite, Alkalinity and Phosphorous.  
 Record on log-sheet 

Weekly 

9 

 Isolate blowers.(P203 & P204) . 
 Open side panel and check drive belt tension (±10mm), 

tighten as necessary.   
 Check Filter, replace or service as necessary or after 6 

months (whichever is sooner). 

Weekly 

10 
 Isolate blowers.   
 Open side panel and grease bearings using grease gun.   
 Check oil level 

Monthly 

11 
 Isolate blowers.   
 Open side panel and grease and replace blower Oil.  
 Replace filter. 

6-Monthly 

12  Service Blowers Annually 

Table 12 Aeration Tank - General Maintenance 
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 Activity Frequency 

1  From the access platform, lift DO sensor and clean end 
using damp cloth or lens wipe 

Daily 

2  Check accuracy of DO sensor against handheld DO Probe. 
Ensure Probe is calibrated 

Daily 

3  Check and record level in Aeration Tank Daily 

4  Lift DO Sensor from tank and perform air-saturation 
calibration 

Monthly 

5  Service DO sensor and replace sensor head Quarterly 

Table 13 Aeration Tank - Sensors Maintenance 

 Activity Frequency 

1  Check all valves for signs of damage or corrosion.   
 Dust valves and apply corrosion protection as required Daily 

2 
 Operate valves through range of motion.   
 Ensure any pumps or equipment are not operating while 

doing so.   
 Note any difficulty in operation 

Weekly 

Table 14 Aeration Tank - Valves Maintenance 

1.3.11  Phosphorous Removal 

Phosphorous is removed using chemical coagulation by dosing the sewage with 
sodium Aluminate solution.  Sodium Aluminate precipitates dissolved phosphorous, 
which is removed though sludge wasting. 

The Sodium Aluminate is pumped from the 500L bunded tank by P104 into the 
aeration tank 

The dose of chemical can be increased or decreased to adjust the concentration of 
phosphorus in the effluent, and some operator intervention will be required to keep 
the system running optimally.    

The sodium Aluminate store is located in the chemical storage area in the control 
room container. 

 The precipitated phosphorous settles out in the aeration tank and is wasted from the 
system with the Waste Activated Sludge (WAS). 
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In addition to precipitation of phosphorous, Sodium Aluminate aids in alkalinity 
maintenance, both through the production of Hydroxide ions in the reaction itself, 
and the fact that the solution is provided on a caustic basis (i.e. contains a part 
caustic soda). 

It should be noted, however, that Sodium Aluminate alone may not provide sufficient 
alkalinity to maintain the Nitrification process, and as such, alkalinity testing and 
balancing is an important part of overall process monitoring. 

 

 

Figure 7 Sodium Aluminate Dosing pump 

 

1.3.12  Phosphorous System General Maintenance 
 

 

DOSING PUMP STARTS AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

(OTHER THAN PUMP BLEEDING) 

 

 

SODIUM ALUMINATE IS A CAUSTIC CHEMICAL 

CONSULT MATERIAL SAFETY DATA SHEETS. ALWAYS WEAR CHEMICAL RESISTANT SAFETY 
GLOVES AND SAFETY GLASSES WHEN HANDLING 
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 Activity Frequency 

1  Check pump (P104) for gas-locking, bleed pump as 
necessary Daily 

2  Check and confirm operation of dosing pump Daily 

3  Check dosing head for signs of chemical or precipitate build 
up Weekly 

4  Clean dosing pump casing and dosing head using warm 
water and detergent Monthly 

5  Dismantle and clean dosing head, check diaphragm and 
seals for signs of wear or damage Quarterly 

6  Service dosing pump Annually 

Table 15 Sodium Aluminate Dosing - General Maintenance 

 Activity Frequency 

1  There are no sensors associated with this process N/A 

Table 16 Sodium Aluminate Dosing - Sensors Maintenance 

 Activity Frequency 

1  Check all valves for signs of damage or corrosion.   
 Dust valves and apply corrosion protection as required Daily 

2 

 Operate valves through range of motion.   
 Ensure any pumps or equipment are not operating while 

doing so.   
 Note any difficulty in operation 

Weekly 

3 
 From the Aeration Tank access way, check loading valve 

for signs of precipitation or clogging.  
 Clean as required 

Daily 

Table 17 Sodium Aluminate Dosing - Valve Maintenance 

The sodium Aluminate pumps should be inspected daily to ensure that they are 
operational. 

Care should be taken to check for gassed liquid gas-locking the pump lines, which 
will cause the metering pump to lose its prime. 

The chemical dosing pumps should also be cleaned on a weekly basis. 
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The sodium Aluminate supply will need to be inspected on a daily basis to ensure 
levels are adequate for dosing requirements. If the level is below half full a new drum 
will need to be ordered. 

1.3.13   Clarifier 
Liquor is gravity fed from the aeration tank to the inlet of the clarifier.  

The Grantham clarifier is a 4 hopper clarifier (constructed from grade 316 stainless 
steel) with an operating volume of 7,800L (7.8m³) 

The clarifier forms a key part in the treatment process to reduce the suspended 
solids in the final effluent.  

The clarifier is designed to provide sufficient retention time in the clarifier to allow 
larger solids to settle out into the hoppers located at the base of the clarifier.  

Typically, conventional activated sludge, settles at 1.35 m/hr.  

An energy dissipating inlet (EDI) is used to reduce the velocity and control the 
direction of the liquid entering the clarifier. The EDI avoids fluid short circuiting 
across the clarifier by directing the flow downwards to ensure the desired retention 
time is achieved.  

The outlet launder uses a V notch weir design to control the velocity surrounding the 
launder. The upflow velocity in the clarifier is kept below 3.5m/hr under normal 
operating conditions.  

A return activated sludge (RAS) system is used to return sludge from the base of the 
clarifier to the bioreactor, to maintain the desired mixed liquor suspended solids 
(MLSS) concentration.  

A surface skimmer is used to remove floating sludge and containments from the 
surface of the clarifier. Without a surface skimmer the lighter sludge and other 
containments would pass through the outlet weir to the final effluent tank. 

1.3.14  Clarifier - General Maintenance 

 

 

RAS PUMPS START AUTOMATICALLY 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 
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 Activity Frequency 

1 

 From access way visually observe performance of clarifier 
(colour, presence or loss of solids, foaming or scumming, 
etc).   

 Note any changes on log-sheet 

Daily 

2  From access way, visually observe condition  Daily 

3  From access way, gently skim any floating sludge towards 
the scum Skimmer (Check air skimmer operational) Daily 

4  Drain and clean clarifier.  Annually 

5 
 Check RAS pump operation.  
 Record timer settings on log-sheet.  Note any changes to 

timers 
Daily 

6  Observe operation of RAS pumps.  
 Note any peculiarities or changes on log-sheet Daily 

7  Service RAS pump Annually 

Table 18 Clarifier General Maintenance 

 Activity Frequency 

1  There are no sensors associated with this process N/A 

Table 19 Clarifier -Sensor Maintenance 

 Activity Frequency 

1 
 Open RAS pump trim valve fully to flush any accumulated 

detritus.  
 Return valve to operating position 

Daily 

2  Check all valves for signs of damage or corrosion.   
 Dust valves and apply corrosion protection as required Daily 

3 
 Operate valves through range of motion.   
 Ensure any pumps or equipment are not operating while 

doing so.  Note any difficulty in operation 
Weekly 

Table 20 Clarifier Valve Maintenance 

 

 

The clarifier removes suspended solids from the liquid to 
produce the required effluent standard. 
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Figure 8 Clarifier – External View 

 

Figure 9  Clarifier – Internal View 

 

1.3.15  Clarifier Tank 

The Clarified tank stores liquor laundered from the clarifier for supply to the tertiary 
treatment requirements of the wastewater treatment process. The clarifier tank has 
an operating volume of 10,000L (10m³). 
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Figure 10  Clarified tank 

1.3.16  Clarified Tank - General Maintenance 

 

 

CLARIFIED  TANK IS A CONFINED SPACE. 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND 
PERSONNEL  

 

 Activity Frequency 

1  Visually inspect tank and record observations on log-sheets Daily 

Table 21 Clarified Tank - General Maintenance 

 

 Activity Frequency 

1  Check and record tank level Daily 

2  Check and clean level sensor.  Monthly 

Table 22 Clarified Tank – Sensor Maintenance 
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 Activity Frequency 

1  Visually inspect pipe-work Daily 

 
2 

 Check all valves for signs of corrosion.  Clean valve bodies 
and apply corrosion protection as required 

 
Weekly 

 
3 

 Check operation of all valves by opening and closing 
through range of motion. 

 
Weekly 

Table 23 Clarified Tank - Valve Maintenance 

 

1.3.17  Media Filtration  

There are two media filters installed in parallel to assist in the removal of suspended 
solids from liquor (crossflow) supplied from the clarified tank. 

The media used is sand and consists of the following graded material: 

 Sand – sized nominally 0.8mm – 1.8mm 

 Sand – sized nominally 1.5mm – 3.0m 

 Gravel – sized nominally 6.0mm to 12.0mm 

The crossflow is pumped down through the media via the Crossflow pumps P301 
and P302. 

Laterals installed within the filter allow water to be discharged but retain the media 
within the filter. 

A filter backwash cycle is installed where treated effluent is supplied from the final 
effluent tank via the backwash pump P303. 

The backwash from the filters is returned to the balance tank for re-treatment. 

The backwash cycle is triggered by a pre-determined differential pressure between 
filter inlet and outlet. 
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Figure 11  Media filters 

 

 

 

 

 

Figure 12  Media filter laterals 
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1.3.18  Media Filters - General Maintenance 

 

 

MEDIA FILTER IS A CONFINED SPACE. 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND 
PERSONNEL  

ENSURE CROSSFLOW AND BACKWASH PUMPS ARE ISOLATED 
BEFORE UNDERTAKING ANY MAINTENANCE 

 Activity Frequency 

1  Ensure media filters are clean, washdown if required  Daily 

2  Drain and clean filters.  Annually 

3  Check Crossflow pump (P301, P302) operation.   Daily 

4  Check Crossflow pumps for damage & corrosion Daily 

5  Check Backwash pump (P303) operation.   Daily 

6  Check Backwash pump for damage & corrosion Daily 

7  Service Crossflow and Backwash Pumps Annually 

8  Observe operation of Crossflow and Backwash pumps. 
Note any peculiarities or changes on log-sheet Daily 

Table 24 Media Filters General Maintenance 

 Activity Frequency 

1 
 Check all valves for signs of damage or corrosion.  
 Dust valves and apply corrosion protection as required 

 Daily 

2 
 Operate valves through range of motion.   
 Ensure any pumps or equipment are not operating while 

doing so.  Note any difficulty in operation 
 Weekly 

Table 25 Media filter Valve Maintenance 

 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 35 of 1480



Grantham Waste Water Treatment Plant 

Operations and Maintenance Manual 

Section One — Process & General Maintenance 

 

 

Page | 32  
 

1.3.19   UV Disinfection 

Ultraviolet (UV) disinfection is a physical process that instantaneously neutralises 
microorganisms as they pass by ultraviolet lamps submerged in the effluent.  

The process adds nothing to the water but UV light, and therefore, has no impact on 
the chemical composition or the dissolved oxygen content of the water. In that 
respect, it ensures compliance with ever-tightening wastewater effluent discharge 
regulations. 

UV is the only cost-effective disinfection alternative that does not have the potential 
to create or release carcinogenic by-products into the environment and effectively 
removed Ecoli from the filtered effluent. In addition, UV is an effective disinfectant for 
chlorine-resistant protozoa like Cryptosporidium and Giardia.   

The Grantham WWTP UV system uses two lamps in parallel.  

Filtered effluent is passed through the UV system and into the final effluent tank an 
insertion meter post UV measures the filtered and disinfected effluent turbidity. 

 

Figure 13  UV System 

1.3.20  UV System-General Maintenance 
 

 
ENSURE EQUIPMENT IS ISOLATED BEFORE UNDERTAKING ANY 

MAINTENANCE 

FOLLOW MANUFACTURER’S INSTRUCTIONS! 
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1.3.21  Final Effluent Tank 

The treated effluent is stored in the final effluent tank where it can be transferred via 
the treated effluent pumps (P404 and P405) to irrigation as required by compliance 
discharge conditions. 

A final effluent tank recirculation pump (P401) circulates treated effluent and allows 
monitoring and control of disinfection by way of a CONEX unit and Sodium 
Hypochlorite (NaOCl) dosing system (P402) 

The Sodium Hypochlorite (NaOCl) is stored in a bunded 200l tank 

The CONEX unit is a chlorine analyser that measures Chlorine residue in the treated 
effluent as well as measuring temperature and pH. 

A Reticulation pump (P403) provides treated effluent for general washdown 
purposes. 

 

 

 

 

 

 

Figure 14  CONEX Unit 
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Figure 15  Sodium Hypochlorite dosing pump 

 

1.3.22  Final Effluent - General Maintenance 
 

 

SODIUM HYPOCHCLORITE DOSING PUMP STARTS AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

RECIRCULATION LOOP PUMP STARTS AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

SODIUM HYPOCHLORITE IS A CAUSTIC CHEMICAL 

CONSULT MSDS. ALWAYS WEAR CHEMICAL RESISTANT SAFETY GLOVES (LATEX OR 
SIMILAR) AND SAFETY GLASSES WHEN HANDLING 
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FINAL EFFLUENT TANK IS A CONFINED SPACE 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUIPMENT, TRAINING AND 
PERSONNEL 

 

 Activity Frequency 

1  Check and observe operation of Chlorine Recirculation 
pump Daily 

2  Check and observe operation of Sodium Hypochlorite 
dosing pump Daily 

3  Check dosing fittings for leaks.  Tighten as necessary Daily 

4  Check hypochlorite pump for gas locking.  Bleed as 
necessary Daily 

5  Check and record level of chlorine storage.  Replace as 
necessary Daily 

6  Check pH and DO of effluent Daily 

7  Collect sample of Effluent and perform field test for 
Ammonia, Nitrate + Nitrite, Phosphorous and Alkalinity Weekly 

8  Clean pump casings Weekly 

9  Clean dosing head and dosing pump casing Weekly 

10  Dismantle dosing head and check condition of Diaphragm 
and Seals 

6-Monthly or as 
required 

11  Service Dosing pump Annually 

12  Service Recirculation Pump Annually 

13  Visually inspect tank and record observations on log-sheets Daily 

Table 26 Final Effluent - General Maintenance 
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 Activity Frequency 

1  Check and record free chlorine residual reading from HMI. Daily 

2  Conduct Free Chlorine analysis using field kit. Daily 

3  Cross-Check result with chlorine meter. Recalibrate as 
necessary. Daily 

4  Check Chlorine Analyser pH Probe reading using Buffer. 
Recalibrate as necessary 

Monthly or as 
required 

5  Check and record level of Final Effluent Tank. Daily 

6  Service Chlorine Analyser. Annually 

Table 27 Final Effluent - Sensor maintenance 

 

 Activity Frequency 

1  Check all valves for operation.  Record observations on log-
sheet Daily 

2  Dust valve casings and apply corrosion protection as 
required Weekly 

Table 28 Final Effluent - Valve Maintenance 

 
The level of Sodium Hypochlorite in the dosing tank should be checked daily, and 
the difference in level from the day before calculated, and used to calculate the 
volume used. 

The dosing pumps should be visually observed daily, and cleaned on a monthly 
basis.  Cleaning should consist of warm water and a phosphorous free detergent.   

Every 6 months or when performance degrades, the pump head should be 
dismantled and the diaphragm checked. 

A sample of the final effluent should be taken and checked for Chlorine, Ammonia, 
Nitrate + Nitrite, Phosphorous and Turbidity once per week, with results being 
recorded.    

The chlorine result from the test should be checked to the reading of the on-line 
chlorine analyser. 
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The level of the final effluent tank should be checked and recorded. The 
Recirculation Pump should be inspected and cleaned on a daily basis, and serviced 
annually. 

The composition of the effluent stored in the final effluent tank should include: 

Parameter Unit 50%ile 80%ile 95%ile Range 

Biochemical Oxygen Demand 
(BOD)  

mg/L  <10   

Total Nitrogen (TN) mg/L <5    

Total Phosphorous (TP) mg/L <2    

Total Suspended Solids (TSS) mg/L  <15   

pH Value     6.5 — 8.5 

E Coli cfu/100ml   <10  

Turbidity NTU  <5   

Residual Chlorine mg/L    0.7)min) 

Table 29 Discharge License Requirements 

Discharge license requirements for the Grantham wastewater Treatment Plant 

These required effluent quality characteristics from the treatment plant are the 
emission limits to meet Class A requirements for re-use. 

 

1.3.23  Solids Digester Tank 

The organic solids that accumulate in the sewage treatment plant are pumped to the 
solids digester tank during the digestion operation that occurs once daily or as 
required.   

During this process organic solids or sludge is pumped by the WAS pump   

The Digester tank has an operating volume of 46,000L (46m³) 

The Grantham WWTP operates at a lower sludge age of approximately 25 days or 
less, in order to keep the solids loading at a level compatible with the secondary 
clarifier.   This requires frequent sludge wasting.  
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Sludge is pumped from the aeration tank as fully mixed liquor, either based upon 
mixed liquor concentration or based upon an on/off time clock setting.    

Sequenced aeration within the digester allows for the settling out of the sludge 
component, allowing displacement of clear supernatant from the digester during 
sludge wasting.  

The clear supernatant gravity feeds back into the Balance tank. 

This increases the sludge residence time in the digester, producing a thicker, more 
stable sludge and increasing the time between pump-out of the digester. 

Over time the solids concentrate in the digester tank and break down through 
aerobic digestion.  Aerobic digestion is a bacterial process occurring in the presence 
of oxygen, whereby bacteria rapidly breakdown the organic matter and convert it to 
carbon dioxide (CO2). 

Air is supplied via the aeration system and forced through a set of Rehau diffusers. 

The solids digester tank is fitted with an isolation valve and camlock fitting to allow 
removal of sludge via tanker removal. 

 

The treatment plant’s aeration system supplies the digester tank 
with air which aids in the aerobic digestion process, along with 

suppressing unpleasant odours. 

 

Figure 16 Digester Tank  
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1.3.24  Sludge Management - General Maintenance 
 

 

WASTE ACTIVATED SLUDGE PUMP STARTS AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

DIGESTER AIR SUPPLY VALVE OPERATES AUTOMATICALLY. 

ALWAYS ISOLATE BEFORE CONDUCTING MAINTENANCE 

 

THE SOLIDS DIGESTER TANK IS A CONFINED SPACE 

DO NOT ENTER WITHOUT APPROPRIATE PERMITS, EQUPMENT, TRAINING AND 
PERSONNEL 

 
ANAEROBIC CONDITIONS MAY RESULT IN HYDROGEN SULPHIDE GENERATION OR AN 

OXYGEN DEFICIENT ATMOSPHERE 

 

The WAS sludge digester should be checked on a daily basis.   

Operators should check the level of sludge within the digester, and the aeration 
plume pattern. 

The digester air supply should be shut down and the sludge be allowed to settle, with 
operators observing the colouring the supernatant after settling. 

The run time for the WAS pump should be checked and recorded. 

The operation of the WAS air supply control valve should be checked by opening 
and closing the valve manually from the HMI. 

 

 Activity Frequency 

1  Check and Observe operation of WAS pump Daily 

2  Check and Observe operation of WAS aeration control 
solenoid Daily 

3  Check and Observe Sludge management aeration 
operation Daily 
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4  Check and Observe contents of digester tank.  Record 
observations Daily 

5  Service WAS Pump Daily 

6  Check supernatant flow for entrained sludge.  Record 
observations Daily 

7  Arrange for Vacuum Tanker for removal of Sludge 
As Required by 
wasting 
schedule 

Table 30 Sludge Management - General Maintenance 

 

 Activity Frequency 

1  Operate all valves through range. Weekly 

2  Clean valve casing and apply corrosion protection as 
necessary Weekly 

3  Check and observe operation of air control solenoid valve Daily 

Table 31 Sludge Management-Valve Maintenance 

 

1.3.25  Chemical Storage Room 

The chemicals used in the process are stored in liquid form in a bunded area in the 
chemical store.  All chemicals are pumped via metering pumps from the chemical 
store to the dosing point. An eyewash and chemical shower is situated outside the 
chemical storage area. 

 

 

SODIUM HYPOCHLORITE IS A CAUSTIC CHEMICAL 

CONSULT MSDS. ALWAYS WEAR CHEMICAL RESISTANT SAFETY GLOVES (LATEX OR 
SIMILAR) AND SAFETY GLASSES WHEN HANDLING 

 

SODIUM ALUMINATE IS A CAUSTIC CHEMICAL 

CONSULT MSDS. ALWAYS WEAR CHEMICAL RESISTANT SAFETY GLOVES (LATEX OR 
SIMILAR) AND SAFETY GLASSES WHEN HANDLING 
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 Activity Frequency 

1 
 Check bunds for signs of spillage.   
 Arrange removal if spillage has occurred 

Daily 

2  Check, prime and clean dosing pumps as per specific 
sections Daily 

3 
 Check level of chemical in all chemical storage drums.   
 Refill or replace as necessary 

Daily 

4 
 Organise replacement chemicals if storage levels are low.   
 Allow for lead and delivery time when ordering 

As Required 

5  Sweep room floor Daily 

6 
 Check and observe operation of safety shower.  
 Ensure wash-water is cool 

Daily 

7 
 Check and observe operation of eyewash.   
 Ensure wash-water is cool 

Daily 

Table 32 Chemical Storage - Maintenance 

 

The storage bunds within the chemical store need to be visually inspected daily for 
signs of leaks. Cleaning and removal of spilt chemicals needs to be conducted using 
spill absorbent kits.  Once used the absorbent needs to be disposed of to a 
registered land fill and a new spill kit ordered. 

Daily chemical usage should be noted on the log sheets, and the chemical stores 
should be inspected weekly to ensure that adequate chemical is available for dosing.  
If the stores are low they will need to be refilled or replaced. 

The chemical dosing pumps should be inspected daily for loss of prime, and re-
primed if the prime has been lost. The dosing pumps should also be cleaned on a 
weekly basis. 

 

1.3.26  Automatic Control Systems 

The treatment plant is equipped with an automated control system, allowing for 
automatic control of electrical equipment (pumps, motors, etc).  In order to optimise 
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the operation of the treatment plant operators will need to be familiar with the use of 
the control system. 

The MCC controls both VSD and DOL pumps with VSDs externally mounted 
adjacent to the MCC 

Pumps, blowers, and other process equipment are controlled by PLC’s 
(Programmable Logic Controllers), which are fed information by various sensors 
installed into the process, and timers, which can be set by the operator.   

This is used to control the overall process.  In this manual a ‘control element’ is any 
mechanical device which is controlled by the switchboard, generally the motor for a 
pump or a blower. 

The information collected by the plant PLC’s is organised and presented using a 
Supervisory Control and Data Acquisition (SCADA) system.     

This information is presented via an interface (HMI or Human Machine Interface, a 
PC computer), and is centrally organised for ease of reference.   

The HMI also contains controls allowing for adjustment of process set-points, manual 
operation of equipment, trend logging and alarm logging.  It’s possible to control the 
plant completely from the HMI, however manual checking and cleaning of equipment 
is still required. 

The following section gives an overview of the electrical control system, the 
switchboard, HMI, control loops and an overview of the HMI system and how to 
control system elements remotely. 

1.3.27  Switchboard 
 

 

ONLY LICENSED ELECTRICIANS TO ENTER SWITCHBOARD ENCLOSURE 

 

The switchboard is located in the plant control room, next to the pump room. 

The control panel contains a number of elements, including indicator lights, mode 
selector switches, and various information readouts. 

While it is possible to perform basic element control from the switchboard, the 
majority of process control is conducted using the SCADA system. 

The following sections explain the various switchboard elements in more detail. 

Mode Selector switches 
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All control elements installed are capable of running in 2 modes: manual and 
automatic.   

When in automatic mode the PLC controls the equipment.   

In manual mode the operator is able to select whether the element is on, or off.  
When manually controlled from the switchboard PLC control of the piece of 
equipment is completely bypassed. 

Changing modes is achieved by using a selector switch.   The switches installed at 
this plant generally have 3 positions. 

Manual or ‘Man’ 

When in manual the motor connected runs constantly, unless it is isolated (turned off 
at its local power point) or an interlock device, or sensor (emergency low level stop, 
interlocked pump, etc), locks the piece of equipment out (prevents it from starting, 
generally to avoid damage to pumps or pipe-work). 

Off 

When in the ‘off’ position the element (motor, drive, light, etc) is ‘off’, and will not be 
allowed to start. 

Auto 

When in the ‘auto’ position the element is placed under the control of the PLC, which 
will start, stop, open or close the control element depending on its programming and 
process sensor input. 

 

 

Figure 17 Form 1 MCC 
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Figure 18 Externally Mounted VSDs 

 

1.3.28  Supervisory Control and Data Acquisition (SCADA) 

The treatment plant is equipped with a Supervisory Control and Data Acquisition 
(SCADA) system that collects data from the process for control over various 
elements via Programmable Logic Controllers (PLC’s).    

Data is presented to the operators via a Human Machine Interface (HMI). 

The HMI consists of a Personal Computer, running the SCADA program.    

The SCADA program interfaces with the plants PLC (Programmable Logic 
Controller), and displays a large range of process data in an easy-to-follow graphical 
format.   

From the HMI it is possible for operators to monitor various process parameters 
(tank level, pump speed, Dissolved Oxygen concentration, the run status of various 
pieces of equipment, etc), to make adjustments to the treatment plant controls set 
points (pump start levels, dissolved oxygen concentration set-points, timer setpoints, 
etc), and to initiate various process activities.  
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1.3.29  Human Machine Interface (HMI) 

General Use of the HMI 

Various aspects of the HMI are available through ‘clicking’ with the mouse. 

Equipment is represented by various icons on the screen, which are connected via 
arrows showing basic process arrangements.  This is roughly analogous to the 
P&ID, but is not as complicated. 

The HMI consists of 4 primary screens: 

 Pre-Treatment, which covers the inlet screens, Aerated Balance Tank and the 
Balance pumps. 

 Biological Process, which covers the Anoxic and Aeration tanks, Aeration 
blowers and WAS digester  

 Secondary Treatment, which covers clarifier, RAS pumps & clarified tank 

 Post-Treatment, which covers Media filtration, UV and final effluent tank 
Pumps 

Equipment (Actuated Valves, Blowers, Pumps and Mixers) may be directly controlled 
by clicking the equipment tag below the icon.    This will bring up a small control 
screen allowing the equipment in question to be operated manually or placed in 
automatic.  Automatic and Manual control will be further detailed below. 

System variables and set-points may be accessed by clicking on the ‘Settings’ option 
at the bottom of the screen.  This will request a password that will need to be entered 
to access the menu (this ensures that the general populace is unable to change 
settings).  From the settings menu various set-points may be adjusted, including start 
times, pump start and stop levels for tanks, VSD or Flow set-points and ETC.  A 
functional description explaining these set-points is provided in the ‘Grantham 
WWTP Control Philosophy Document’. 

Alarms may be accessed by clicking the ‘Alarm’ button at the bottom of the page.  
Alarms remain on the alarm page until acknowledged and re-set. 

A summary of the information on the page can be accessed by clicking the 
‘Summary’ button at the bottom of the page.  This shows information such as 
flowmeter totalised values, and process steps and timers. 

Finally, Plant Start-up and Effluent class may be selected using the buttons at the 
bottom left of the HMI.    ‘Biological’ will start the biological process, It should also be 
noted that if the plant is stopped and started again all equipment will be re-set to 
automatic and will run to the set-points set in the ‘settings’ menus. 
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Automatic Control 

The automated control system is governed by a number of ‘set-points’.  These set-
points generally define target sensor readings (such as DO concentration in the 
aeration tank), and the plant PLC alters equipment settings to achieve these set-
points.  Set-points themselves may be a variety of sensor inputs, such as tank level, 
Dissolved Oxygen, flow-rate, pH, Turbidity, or may be timer settings, such as time on 
or time off, filtration time, number-of-cycles or other similar information. 

Operators may input process set-points simply by clicking on the set-point indicator 
and typing in a new set-point.    Limits are hard-coded into the system to prevent 
operators from making detrimental changes to the system 

Manual Control 

Automated equipment may be set from manual to automatic operation via the HMI 
by clicking on the equipment icon and selecting the operation.   Manual control both 
allows equipment to be turned on and off (or open and closed in the case of actuated 
valves) or allow for manual control over other parameters, such as the VSD speed of 
pumps or blowers.  Care must be taken when using manual control, as safety 
lockouts within the control system may be bypassed, allowing operators to overflow 
tanks or damage pumps, or blowers. 

HMI Overview 

As stated previously, the HMI is organised into a number of ‘screens’ which logically 
gather process units for ease of browsing.  Information about these units (such as 
tank level) may be read from the HMI.  The operational status of equipment (i.e. is it 
stopped, operating, is it running in automatic or manual, is there a fault, etc) is also 
displayed graphically. 

The following section gives an overview of some the HMI screens available. 

 

Figure 19 – General status screen 
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Figure 20 - Inlet Works Screen 

 

Figure 21 – Alarms Page 
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Figure 22 – DOL Running 

 

Figure 23 – DOL Fault 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 52 of 1480



Grantham Waste Water Treatment Plant 

Operations and Maintenance Manual 

Section One — Process & General Maintenance 

 

 

Page | 49  
 

 

 

Figure 24 – DOL Stopped 

 

Figure 25 – Filtration Cycle Set Points 
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Figure 26 – Filtration Page 

 

 

 
 

Figure 27 – Filtration Page Pop up running 
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SECTION 2 – SAFETY INFORMATION 

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental 
and process concerns.  The following information describes the prompts used in the 
manual and their meanings:  

 

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or 

equipment damage. 

 

Indicates information within the text which is of particular 
importance to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient 
importance to warrant highlighting. 

 

Indicates information which has been covered in an earlier 
section of the text but which warrants reinforcement. 
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1.1 Introduction 

The treatment plant has been designed with safety in mind.  It is a fully enclosed 
structure which eliminates the risk of operators coming into contact with hazardous 
substances.   

However, there are other hazards associated with working on or around the waste 
water treatment facility.   

This section describes the safety regulations, procedures and considerations that 
must be taken into account and followed during the operation and maintenance of 
the treatment plant.  

 

Prior to conducting certain operational or maintenance tasks 
around the Wastewater treatment plant, conduct a risk 

assessment in accordance with work site procedures to assess 
the risk posed by any identified hazards that may be present 

when conducting the task.  

 

1.2 Hazard Identification 

Hazard identification is the ability to identify an item, action or process that has the 
potential to cause harm, damage or injury to personnel or equipment.  In the 
treatment plant, hazard identification means being able to identify any hazards that 
may affect the water quality for example, pollutions sources, as well as any hazards 
that may causes incidents and injury, for example, slips and trips.  

Hazards associated with the operation, maintenance and equipment items in the 
treatment plant include: 

 water quality 
 hazardous substances 
 pressurised systems 
 electrical energy 
 slips and trips 
 confined spaces. 

 

 

Operators are responsible to identify all hazards and hazardous 
events that may affect final effluent quality and safety (what can 

happen and how) should be identified.  
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1.2.1 Treated Final Effluent Quality 

The table below lists some examples of hazardous events/areas and the potential 
sources of hazards that may impact treated final effluent quality. 

Hazardous Event Potential Source of Hazard 

Storage Tanks and 
Intakes 

 Uncovered storages 
 Human access 
 Depletion of reservoir storage  
 Unsuitable intake location 
 Bushfires and natural disasters   

Treatment Systems  

 Significant flow variations through treatment system 
 Incapable equipment or unit processes 
 Process control incapability 
 Use of unapproved or contaminated water treatment, 

chemicals and materials 
 Chemical dosing failures 
 Inadequate mixing 
 Failure of dosing equipment 
 Inadequate clarification 
 Equipment malfunctions 
 Poor reliability of processes 
 Power failures 
 Failure of alarms and monitoring equipment 
 Sabotage and natural disaster 

Storage Tanks and 
Distribution Systems 

 Open reservoirs, uncovered storage areas 
 Animal access including birds and vermin 
 Build-up of sediments and slime 
 Pipe burst or leaks 
 Flow variability and inadequate pressures 
 Failure of alarms and monitoring equipment  
 Sabotage and natural disasters 
 Treatment dosing failure 

Table 1 Possible Hazards 
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1.2.2 Hazardous Substances 

Hazardous substances are substances that have an adverse effect on a person’s 
health after exposure through inhalation, ingestion or direct skin contact.   

Hazardous substances within the treatment plant include: 

 biological waste, 
 chlorine, and 
 acids. 

 
Follow the correct storage, handling and disposal procedures when working around 
chemicals and biological waste in the treatment plant to minimise the risk posed 
operators.   

The correct storage, handling and disposal procedures for chemicals and biological 
waste are found on Material Safety Data Sheets (MSDS) located within the 
wastewater treatment control room.  Read and follow the instructions on each 
Material Safety Data Sheet before handling any chemical or biological waste.  

 

Store chemicals in the correct storage place and in accordance 
to the instructions on the MSDS when not in use.  

1.2.3 Pressurised Systems 

Pressurised systems include pipes, pumps and hoses containing pressurised fluids.  
Loss of control over pressurised fluids can cause equipment damage, severe 
personal injuries or even death.  

The treatment plant contains a number of high pressure pumps and pipes used to 
transport liquids.  Always endeavour to know what type of fluid is being pumped or 
transported and work in accordance with the correct procedures for the specific type 
of fluid.   

 

Figure 1 Pressurised System 
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When conducting operational or maintenance work around pressurised systems 
relieve any pressures before proceeding. 

 

Never open a pipeline or valve unless the proper isolation 
and/or bleed down procedure has been implemented. 

1.2.4 Electrical 

All electrical equipment within the wastewater treatment facility has been designed 
and installed in accordance with the specified workplace standards.   

When working around electrical equipment, it is always to be considered ‘live’ and 
therefore considered dangerous. 

 

Uncontrolled electrical energy can cause electrocution,  
explosion and fires. 

Persons carrying out work on electrical equipment within the treatment plant must 
hold a recognised competency.   

Before work is carried out any exposed electrical conductor, it must be positively 
isolated from the source of electricity, tested for dead and if it is a high voltage 
conductor earthed. 

1.2.5 Slips and Trips 

Spilled fluids around the treatment plant increase the risk of slips and trips occurring.  
Use caution when walking around sewage treatment tanks and pumps to avoid 
slipping and tripping on any spilled fluids. 
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1.2.6 Confined Spaces 

The process and storage tanks in the treatment plant and some of the piping 
instrumentation are designated confined spaces.  A confined space is an enclosed or 
partially enclosed space which is: 

 at atmospheric pressure during occupancy 
 not intended or designed primarily as a place of work 
 restricted in means of entry and exit 
 a space which may have at atmosphere containing harmful levels of contaminant, 

an unsafe oxygen level and could potentially cause engulfment.  

 
Figure 2 Confined space signage 

 

Hazards associated with working within confined spaces include: 

 oxygen deficiency  
 oxygen excess 
 presence of contaminants on surfaces or in the atmosphere 
 uncontrolled introduction of liquid into the space 
All confined spaces in the treatment plant are signposted and secured and should 
only be entered if: 

1. Personnel are trained and deemed competent. 

2. Signed onto a confined space permit.  Refer to Section 4. 6. 1 Confined 
Space Entry Permit.  
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1.3 Safety Equipment 

Using safety equipment is essential to the safe operation and maintenance of the 
sewage treatment plant.  All safety equipment is to be in a good condition and 
approved for usage by the site workplace.  The safety equipment required to operate 
and maintain the treatment plant includes: 
 personal protective equipment 
 safety harness and rope 
 emergency spill kit 
 safety showers / eyewash stations 
 fire extinguishers 
 first aid kits. 

1.3.1 Personal Protective Equipment 

The following items of personal protective equipment (PPE) are to be worn when 
working on or around the WWTP: 
 steel capped boots 
 high visibility clothing 
 safety glasses 
 safety gloves 
 hearing protection 
 breathing protection when working inside tanks.  

 
Figure 3 Typical Safety Equipment 

Additional PPE may be required when performing specific operational and/or 
maintenance tasks, for example, wear rubber knee high boots when working in pump 
wells and half empty tanks. Refer to site work instructions for specific PPE 
requirements.  
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1.3.2 Safety Harness and Rope 

Personnel working in confined space tanks must be provided with and wear safety 
harnesses and rope.   

When working inside the tanks, there is a risk of personnel collapsing due to 
lingering odours.   

Attaching a safety harness and rope to the operator inside the tank and connecting it 
to a tripod mounted outside the tank or anchor point ensures the operator can be 
easily lifted out in the event of a collapse. 

All safety harnesses and safety lifting equipment must be certified compliant and 
hold current date. 

1.3.3 Emergency Response Spill Kit 

An emergency response spill kit should be located in the treatment plant to enable 
personnel to immediately respond to and deal with hazardous substance spills.   

Each spill kit contains absorbent material, waste recovery containers, shovel, PPE 
and approved containers for the use of repackaging any contents of leaking 
packages.  

 

 

 
Figure 4 Typical Emergency Spill Kit 
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1.3.4 Safety Shower / Eyewash Stations 

A Safety showers and eyewash station is located next to the control room/MCC for 
immediate first-aid treatment of chemical splashes and extinguishing clothing fires.   

Any person who comes into contact with hazardous substances is to wash the 
affected part of his/her body under running water.  

 

Figure 5 Safety Shower and eye wash station 

 

To activate the safety shower, pull down on the triangular grab handle.  To activate 
the eyewash station, step on the foot activation bar located under the hand basin at 
ground level or push down on the lever located on the right hand side of the basin.  

 

 

 

Personnel who come into contact with hazardous substances 
must immediately seek medical attention.  
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1.4 Isolation 

Isolation is the disconnection from all possible sources of energy that have the 
potential for harm.  Disconnection includes making mechanical disconnections by 
opening switches, closing valves and/or switching the main isolation switches to the 
off position.  

Isolation is required whenever: 

 a risk assessment identifies potential exposure to hazardous energy or 
substances 

 required as set out in work procedures and/or instructions for repairs and 
maintenance. 
 

The distribution box in the control room houses the main isolator switch used to 
isolate the entire wastewater treatment plant. 

 

Figure 6 Isolation switch above pump 

 

Individual field isolators are located in the control room above each pump.  Refer to 
relevant workplace isolation procedures for the location of nominated isolation points 
where appointed persons place isolation locks as directed by the procedure.   

 

 

Failure to isolate equipment in accordance with workplace 
isolation procedures may result in severe injury and/or death. 
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Perform isolation tasks in accordance with workplace standards.  On occasion, 
electrical isolation of equipment or conductors is required.  Electrical isolations are to 
be carried out by an authorised electrician.  In some cases, a permit is required to 
perform electrical isolations.  

 

Figure 7 Typical field isolations 

1.5 Emergency Stop 

An emergency stop button is located on the control board in the control room.  Press 
the button to stop the operation of the sewage treatment plant in the event of an 
emergency.   

 

Figure 8 Emergency Stop 
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1.6 Safety Permits 

In addition to isolation procedures, permits are required when performing hazardous 
actions or processes on site.  Recommended safety permits to obtain for performing 
certain operational and maintenance tasks on or around the wastewater treatment 
plant include confined space entry and hot work permits.  

1.6.1 Confined Space Entry Permit 

Before any work can be undertaken in a confined space, site management must 
provide written approval in the form of a Confined Space Entry Permit.   

The confined space entry permit includes: 

 precautions and instructions for safe entry and work into confined spaces such as 
applicable isolations 

 hot work requirements 
 hazards specific to the task 
 atmospheric testing requirements 
 stand-by personnel  
 PPE requirements. 

 

Only persons trained and certified holding current certification may undertake confined 
space activities 

1.6.2 Hot Work Permit 

A Hot Work Permit is required when performing welding, oxy/acetylene cutting or 
other hot work on or around the WWTP where there is a risk of personal injury or 
damage to the WWTP facilities from a fire.  The Hot Work Permit controls hot work 
tasks such as: 

 time and place of work 
 availability of fire fighting equipment 
 post work inspections 
 fire watch requirements 
 other requirements specific to the hot work task.  

 
A Hot Work Permit must be completed and signed by a competent and authorised 
person before commencing any hot work at the WWTP.   
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1.7 Housekeeping  

All operators are responsible for maintaining high standards of housekeeping within 
the wastewater treatment facility.  Poor housekeeping increases the risk of slips and 
trips and can result in incidents.   

General housekeeping tasks involve: 

 cleaning-up your work area as you go by removing any spillages other materials 
off floors, walls and machine walkways to eliminate slip and trip hazards  

 returning equipment and materials you may be using to their correct storage 
place when you finish using them 

 ensure all containers are labelled in accordance with the contents they contain 
 keeping entrances, aisles and stairways clear of obstructions at all times 
 discarding rubbish and packaging correctly.  

1.8 Contamination 

Contamination of treated final effluent water in the treatment plant is a major safety 
issue as the treated water will be used on site and could enter local waterways.  To 
prevent contamination: 

 perform adequate checks to ensure the treated final effluent is a class B standard 
 check final effluent storage tanks are securely roofed at all times  
 follow workplace maintenance procedures/instructions when repairing faults 

exactly as directed to ensure work is carried out in such a way contamination is 
prevented  

 ensure appropriate security and regulations are in place to prevent unauthorised 
access to, or interference with, final effluent storages 

 confirm adequate training of operational and maintenance personnel responsible 
for the system takes place. 
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SECTION 3 – TROUBLESHOOTING  

 

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental and 
process concerns.  The following information describes the prompts used in the manual 
and their meanings:  

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or equipment 

damage. 

 

Indicates information within the text which is of particular importance 
to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient importance 
to warrant highlighting. 

 

Indicates information which has been covered in an earlier section of 
the text but which warrants reinforcement. 
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1.1 Operational Challenges 

1.1.1 Scum Growth 

Scum growth can accumulate on the surface of the anoxic mixing and aeration tanks.  The 
scum is not harmful to the wastewater treatment process, however, it does create 
dangerous and unpleasant operating conditions including pungent odours and slippery 
surfaces. 

Scum growth in most instances is attributed to over aeration for prolonged periods of time.  
Maintaining 1.6 mg/L of dissolved oxygen within the aeration tank greatly reduces the 
chances of scum growth. 

In the event that scum growth does occur the issue is best resolved by reducing the 
oxygen level throughout the treatment plant.   

This is done by reducing the flow of the aeration system by reducing the flow rate of the 
blowers.  The result will be an increase in odour from the treatment plant; however, the 
problem will be rapidly solved. 

 In addition to a reduction in oxygen levels rapid de-sludging of the treatment plant by an 
authorised contractor is also required so that the mixed liquor suspended solids (MLSS) 
drops to approximately 4000 mg/L. 

 

 

Do not use chemicals such as chlorine to remove scum growth as this 
will kill the good bacteria used to breakdown and treat the effluent. 

 

Do not allow any scum that has been removed from the reactor tanks 
to be recycled back into the system.  This will result in the scum 

‘reseeding’ and the problem returning. 

Low oxygen and MLSS levels must be maintained until the problem is resolved, followed 
by a gradual increase of both oxygen and sludge volume until normal operating conditions 
are achieved. 

1.1.2 Filamentous Bacteria Growth 

Filamentous bacteria, as the name suggests, are filament shaped bacteria that are often 
branched.  

Large quantities of filamentous bacteria can cause poor settling and promote denitrification 
in the aerobic tank.  This problem can be avoided by maintaining the dissolved oxygen 
concentration in the aeration tank between 1.5 and 2.5 mg/l.   

If the dissolved oxygen concentration in the aerobic tank falls below 0.5 mg/l filamentous 
bacteria growth will be encouraged. 
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1.1.3 Aeration System Failure 

Anaerobic conditions within the treatment plant, especially the aeration tank, will result if 
the aeration system fails for approximately four to six hours in a 24 hour period, resulting in 
rapid deterioration of the effluent quality. 

Sludge wasting will decrease the mixed liquor suspended solids (MLSS) and help 
minimise the problems resulting from the aeration system failure, however, other problems 
may need to be rectified once the aeration system is working again.   

 

 

If the treatment plant’s aeration system fails for over six hour in any 
24 hour period a portable air compressor must be commissioned to 

provide aeration 

1.1.4 Maintaining Treated Water Specification – Suspended Solids and Turbidity 

The critical aspect of control for an Activated Sludge Process utilising Media Filtration as 
the means of sustaining treated water quality is the operation of the Clarifier.  

The Clarifier is the unit operation that dictates the load on the Media (Sand) Filter and its 
associated performance. As the Activated Sludge Process is integrally linked with the 
Clarifier operation, then it follows on that to control the Clarifier means controlling the 
whole process adequately. 

The key impacts on Clarifier control are the hydraulic rate and settling characteristics of 
the sludge.  

One important control is to not allow the Clarifier to go anoxic where it produces sludge 
blankets, which will immediately cause failure to meet treated water specifications and 
over-loading of the Media Filter.  

Another key aspect in regards to settling and clarity of overflow from the Clarifier is to 
maintain the feed to biomass ratio (FM Ratio) within the acceptable range.  

Maintaining the correct balance is important as it impacts sludge settling rates and density, 
and the formation of a higher quality supernatant (clear liquid above settled sludge).  

It should be noted that the system being controlled is biological and has the associated 
sensitivities in control. While the following operational controls will minimise turbidity and 
suspended solids loading of the treated water, the list of controls is by no means 
exhaustive. The specific ranges specified will vary marginally depending on the design of 
the site specific treatment system and specific operating characteristics.  
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The following table lists the key control parameters required to maintain plant operation, 
optimise Clarifier operation and minimise Suspended Solids and Turbidity of treated water. 

Parameter Objective Range / 
Control 

Corrective Action Analysis / 
Task 

Frequency  
(While within 
specification) 

Analysis / 
Task 

Frequency 
 (While 
outside 

specification) 

Feed Flow Feed Flow must be 
maintained constant 
over day with flow 
maintained below 
design peak rate 

Manage flow from 
Balance Tank 

Weekly Daily 

Return 
Activated 
Sludge Rate 
(RAS) rate 

0.8 to 1.5 times the 
feed rate 

Determine why 
sludge rate exceeds 
1.5 feed rate, refer 
to settling 
characteristics 

Weekly Daily 

Settled Solids 
Volume test 

400 to 800 ml/L Check sludge 
wasting regime 

Weekly Three times 
per week 

Suspended 
Solids Test 
and Settled 
Solids Volume 
Index 

SVI  of 50 to 100 Check F/M ratios 
and corrective 
actions, obtain 
advice 

Monthly Twice per 
week 

Clarifier DO at 
depth 

>0.5 mg/l Adjust sludge return 
rates and 
concentration of 
biomass 

Monthly Daily 

Feed to 
Biomass 
Ration 

0.2 to 0.7 
gBOD/gVSS.d 

Adjust Biomass 
concentration and 
review feed aspects 
against design 

Monthly Weekly 

Feed Nitrogen 
Loading 

< 75 mg/l, high 
nitrogen of influent 
can result in high 
nitrate in clarifier 
and denitrification 
within clarifier 

Identify cause of 
high nitrogen in 
sewage and 
mitigate 

Monthly Twice per 
Month 

Feed 
Temperature 

< 30C Determine cause of 
high temperature 

Monthly Daily 

Feed Fat Oil 
and Grease 

< 50 mg/l. Oil and 
grease will 
accumulate on 
clarifier surface and 
add to turbidity 
issues. 

Determine source 
and control 

Monthly Weekly 
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Parameter Objective Range / 
Control 

Corrective Action Analysis / 
Task 

Frequency  
(While within 
specification) 

Analysis / 
Task 

Frequency 
 (While 
outside 

specification) 

Contamination 
of Feed 

No Contamination Ensure no biocide, 
paints, oils, 
insecticides, 
formaldehyde, and 
non-sewage based 
materials in influent. 

Quarterly Weekly 

Detergents 
and 
Surfactants in 
Sewage 

No foaming on 
aeration. Detergents 
cause suspension of 
solids in Clarifier 

Determine source 
and control 

Quarterly Daily 

Feed pH 6.5 to 8.5 Adjust feed pH Monthly Daily 
Clarifier 
Overflow 
Turbidity 

< 30 NTU Check above 
parameters 

Weekly Daily 

Clarifier 
Suspended 
Solids  

< 30 mg/l Check above 
parameters 

Weekly Daily 

Filtered Water 
Turbidity 

< specification Ensure Clarifier 
Turbidity on 
specification 

Weekly Daily 

Filtered Water 
Suspended 
Solids 

< specification Ensure Suspended 
Solids on 
specification 

Weekly Daily 

Filter Back 
Flush Control 

Not too excessive 
and performed at a 
sufficient frequency 

Too frequent 
reduces filter 
performance, not 
frequent enough 
causes process 
problems 

Weekly Daily 

Table 1 Key control parameters - SS & NTU 
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1.2 Troubleshooting 

The Grantham Waste Water Treatment Plant runs automatically and trouble free, however 
situations may arise that are beyond the operator’s control.   

The table displayed in the following pages describes various operational issues that may 
be encountered with the treatment plant and the best method for quickly resolving the 
issues. 

Item Problem Possible 
Causes 

Solution 

Inlet Screen Water running 
down spiral 
screen 

Rundown 
mesh clogged 

Dispose of garbage bag.  

Wheelie bin full 
of water solids 

High solid 
content in 
influent 

Clean mesh with supplied hose daily, 
check operation of automatic screen 
washing. 

Sump full of 
water 

Blockage Shut down power to screen and inspect 
blockage in discharge pipe work. 

Balance 
System 

Balance Tank 
overflowing 

Balance 
Pumps Not 
Running 

Isolator Switch off – Turn on isolator 
switches for Balance Pumps (P101 and 
P102) 
 
Check the water level in the Balance 
Tank (WL201) is reading on the 
Overview page of operator interface 
screen.  If not replace probe. 
 
Overload – Check Balance Pump 
(P101, P102) for blockages, clean out 
pump as necessary and reset the 
isolator in the control board. 
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Item Problem Possible 
Causes 

Solution 

Balance 
System 

Balance Tank 
overflowing 

Water Level 
Sensor Failure 
(WL101) 

Check overview screen on the operator 
interface to confirm probe failure (0%). 
 
Visually inspect the probe located on 
the side of the Balance Tank to see if 
the probe is connected to the wiring. 
 
Check Aeration Tank level on the 
Overview screen (WL102) of the 
operator interface. 
If the reading is less than 90% the 
balance pumps can be activated 
manually via “Pump Control” on 
operator interface. 
Activate P101 and P102 to transfer from 
the balance tank to the anoxic tank.  
Monitor the level with the main process 
tank and manually turn P101 and P102 
OFF when the level in the tanks 
reaches 100%. 
The liquid in the Balance tank will have 
to be manually transferred until a 
replacement probe is installed 

Aeration 
Tank 

Water Level 
High 

Water Level 
Probe Failure 
(WL102) 

Check level on Overview page of 
operator interface.  If WL101 reads 0% 
then there has been a failure of WL102. 
 
Visually inspect WL102 and check that 
cabling is connected and has not been 
damaged.  If it does not appear 
damaged, remove the connector cap 
and inspect terminals for corrosion. 
 
To stop water being transferred from 
the Balance Tanks the Balance pumps 
need to be manually stopped.  Stop 
P101 and P102 by switching off their 
isolators located above the pumps. 
 
To enable the plant to operate while a 
replacement probe is sourced, it is 
recommended to remove the water 
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Item Problem Possible 
Causes 

Solution 

level probe from the Balance Tank 
(WL101) and place it in the location of 
WL102.   
If the probe is not installed the plant will 
not run in filtration mode and will trigger 
relaxation mode.  

 Balance 
Pumps P101 
and P102 left 
in “Manual ON” 
on operator 
interface. 

Go to “Pump Control” on operator 
interface.  Select OFF button for P101 
and P102. 

Clarifier Carry over floc Air skimmer 
blocked or not 
operating at 
correct depth 

Check the operation of the air skimmer 
and ensure valve for the air supply to 
the skimmer is fully opened. 
Back flush the air skimmer return line if 
a blockage is found in the line. 
Adjust air skimmer stilling tube height 
by either tighten or loosening the thread 
to lower and extend the tube 
respectively.  

Build up on  Excessive 
sludge in 
bioreactor 

Remove and clean with hose and 
broom. Reinstall cleaned plates. 
Check SSV reading and refer to correct 
levels for digestion. 

Table 2 Troubleshooting guide 
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 D
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 d
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, c
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te

 if
 re

qu
ire

d 

3c
. I

ns
uf
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nk
 

3c
. C

he
ck

 m
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su
lti

ng
 

in
ef

fe
ct

iv
e 

so
lu

tio
n 

di
ss

ol
ut

io
n 

3d
. C

he
ck

 o
pe

ra
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 re
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 d
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 d
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et
ur
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3e
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 d
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 d
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 b
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 d
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 c
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io

n 
of
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ug

ar
 in

 
va

lv
es
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r d
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in
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he

ad
 

3g
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he
ck

 d
os

in
g 

he
ad

 if
 s

af
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to
 d

o 
so

 

3g
. D

os
e 

w
ar

m
 w

at
er
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nd

 d
et

er
ge

nt
 

so
lu

tio
n 
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 s

im
ila

r t
o 

di
ss

ol
ve

 c
ry

st
al

 
de

po
si

ts
. A

lte
rn

at
iv

el
y,

 re
m

ov
e 

an
d 

di
sm

an
tle

 d
os

in
g 

an
d 

ch
ec

k 
va

lv
es

 
an
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cl
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at
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 d
et
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ge
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O
b

je
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 f
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n

t 
1.
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iv
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n 
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c 
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/o
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n 
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nk
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 m
ix
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r. 
D
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so
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ox

yg
en

 tr
en

d 
in

 
Ba
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nc

e 
Ta

nk
. 

Lo
w

 (n
eg
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iv

e)
 

O
R

P 
in
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no

xi
c 

Ta
nk

. 

1a
. I

f r
un

ni
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n 
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 c
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l, 

in
cr
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se
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1b
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re
as

e 
D

O
 s

et
po

in
t 

1c
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e 
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ic
 re
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ra
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BO

D
 fo

rti
fic

at
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 re
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t d
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ns
uf

fic
ie
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er
at

io
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Ti
m
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he

ck
 d
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so

lv
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ox

yg
en

 
co

nc
en
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tio
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2a
. I

nc
re

as
e 

ae
ra

tio
n 

tim
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if 
di
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ol

ve
d 

ox
yg

en
 is

 b
el

ow
 1

.0
m

g/
L 

du
rin

g 
ae

ra
tio

n 
2b

. A
er

at
or

 F
au

lt 
2b

. I
f a

er
at

or
 fa

ils
 to

 
st

ar
t, 

ch
ec

k 
ae

ra
to

r a
s 

pe
r 

2b
. R

ec
tif

y 
an

y 
fa

ul
ts

 a
cc

or
di

ng
 to

 
m

a
n

u
fa

c
tu
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r’

s
 d

o
c
u

m
e

n
ta

ti
o
n
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es
ta

rt 
ae

ra
to

r i
f s

af
e 

to
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o 
so
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 m
et

er
 

2d
. R

ep
ai

r o
r s

er
vi

ce
 D

O
 p

ro
be

 a
s 

pe
r 

m
a

n
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c
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3.

 
 

3.
 

 
3a
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uf
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ie
nt
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m
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n 

pH
 

3a
. p

H
 o

f s
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dg
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Ae
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tio
n 

ta
nk

 a
nd
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 e

ffl
ue

nt
 

al
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ity

 

3a
. I

f s
lu

dg
e 

pH
,6

.0
, i

nc
re

as
e 

(o
r 

co
m

m
en

ce
) a

lk
al

in
ity

 d
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g 

to
 

in
cr

ea
se

 p
H

 to
 7

.0
, o

r u
nt

il 
re

si
du

al
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ka

lin
ity

 in
 th

e 
ef

flu
en

t i
s 

at
 le
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t 

50
m

g/
L 

as
 C

aC
03

 
S

h
o

rt
 C

ir
c

u
it

in
g

 t
h

ro
u

g
h

 
A

n
o

x
ic

 T
a

n
k
 

1.
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ox
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 M

ix
er

 fa
ilu

re
 

1.
 

 
 

1a
. A

no
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c 
ta

nk
 m

is
er

 
m

ec
ha

ni
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l f
au

lt 
1a

. C
he

ck
 m

ix
er

 a
s 

pe
r m

ai
nt

en
an

ce
 

gu
id

e.
 

1a
. R

ec
tif

y 
an

y 
m

ec
ha

ni
ca

l f
au

lts
 a

s 
pe

r 
m

a
n

u
fa

c
tu

re
r’

s
 d

o
c
u

m
e

n
ta

ti
o
n

. 
R

es
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rt 
if 

sa
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1b

. A
no

xi
c 

ta
nk

 m
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st
op

pe
d 

1b
. C

he
ck

 fo
r r

oo
t 

ca
us

e 
of

 m
ix

er
 

st
op

pa
ge

. C
he

ck
 

le
ve

l s
en

so
rs

 
ag

ai
ns

t P
LC

 
ou

tp
ut

s 

1b
. R

ec
tif

y 
an

y 
fa

ul
ty

 le
ve

l s
en

so
r 

re
a

d
in

g
s
 a

s
 p

e
r 

m
a

n
u

fa
c
tu

re
r’

s
 

do
cu

m
en

ta
tio

n.
 R

es
ta

rt 
m

ix
er

 if
 s

af
e 

to
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o 
so

. 
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w
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st

at
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n,
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le
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m
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R
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m
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ou
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if 
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 to
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 s

o.
 O

th
er

w
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 p
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f A
BT
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m
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pe
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Tr
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 s
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In
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d 
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m
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 b
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lo
w

 v
al

ve
 if

 o
pe

n 

3.
 

St
an
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y 

pu
m

p 
fa

ils
 to

 
st

ar
t 

3.
 

Pu
m

p 
in

di
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to
r 

lig
ht

s/
H

M
I A

la
rm

 
Pa

ge
 

3.
 

 
3a

. H
ec

k 
pu

m
p 

as
 p

er
 ro

ut
in

g 
m

ai
nt

en
an

ce
 s

ch
ed

ul
e.

 Id
en

tif
y 

fa
ul

t 
a

c
c
o

rd
in

g
 t
o

 m
a

n
u

fa
c
tu

re
r’

s
 

re
co

m
m

en
da

tio
ns

 a
nd

 re
ct

ify
 if

 s
af

e 
to

 d
o 

so
. 

3b
. I

f p
um

p 
fa

ils
 to

 s
ta

rt,
 c

he
ck

 s
cr

ee
n,

 
as

 s
cr

ee
ni

ng
s 

m
ay

 b
e 

cl
og

gi
ng

 
pu

m
p 

if 
sc

re
en

 h
as

 b
lin

de
d/

fa
ile

d 
3c

. I
f n

o 
fa

ul
t c

an
 b

e 
fo

un
d,

 c
he

ck
 le

ve
l 

se
ns

or
 o

ut
pu

t. 
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SECTION 4 – PLANT OPERATION 

 

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental and 
process concerns.  The following information describes the prompts used in the manual 
and their meanings:  

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or equipment 

damage. 

 

Indicates information within the text which is of particular importance 
to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient importance 
to warrant highlighting. 

 

Indicates information which has been covered in an earlier section of 
the text but which warrants reinforcement. 
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1.1 Introduction 

The Grantham Waste Water Treatment Plant (WWTP) is an automated plant that requires 
minimal operator intervention.   

The following processes are explained in this section: 

 Plant Operation 
 Filtration Operation 
 Digester Operation 
 Sludge Management 
 Plant Checks 
 Process Sampling 

 

 

Each of the automated processes can be manually initiated through 
the operator interface screen (HMI) 

 

 

The following chemicals are not permitted to enter the treatment plant 
during operation or any other time: 

 
 Pesticides/ herbicides/ insecticides 
 Petrol/ oil/any hydrocarbons 
 Organic Solvents 
 Large quantities of chlorine 
 Large quantities of acids or caustic material 
 Heavy metals 
 Detergents with high concentrators of nitrogen phosphorus. 
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1.2 Plant Operation 

The plant operation can be controlled on the main screen of the operator interface (HMI). 
Once the plant cycle has been initiated, the vital equipment required to maintain a healthy 
bioreactor is operated in auto mode. This equipment includes; 

 Balance pumps (P101 & P102) 

 Inlet Screen (SC101) 

 Aeration blowers (P203 or P204) 

 a’ Recycle pump (P103) 

 RAS pumps (P201 & P202) 

 Sodium Aluminate Dosing pump (P104) 

Testing and operator observations will provide the indicators on whether adjustments are 
required to optimise performance. 

Key pumps have variable speed drives (VSDs) where adjustments can be made to flow 
rates 

Key pumps are: 

 Balance pumps (P101 & P102) 

 Aeration blowers (P203 or P204) 

 a’ Recycle pump (P103) 

 RAS pumps (P201 & P202) 

For full explanation, please refer to W536 Grantham WWTP Control Methodology in the 
Appendix 

1.3 Filtration Operation 

The filtration cycle can be controlled on the main screen of the operator interface.  

Once the filtration cycle has been initiated, the equipment required to filtrate and produce 
final effluent at the desired flow rate is operated in auto mode.  

Filtration mode cannot be initiated without the plant cycle also running.  

The crossflow pumps (P301 & P302) transfer clarified influent from the clarified tank 
through the sand filter and the UV disinfection system to the final effluent tank. The 
crossflow pumps are VSD driven. A PID loop is used to adjust the speed of the pumps to 
achieve a desired flow rate. 
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The backwash pump (P303) transfers final effluent from the final effluent tank through the 
sand filter in the reversed direction.  

The flow of the backwash removes contaminants that have built up in the sand during 
filtration. The backwash pump is VSD driven.  

A PID loop is used to adjust the speed of the pump to achieve a desired flow rate. 

 

Figure 1 Basic Media Filter Operation 
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1 2 Filtration Cycle - R S O O O Filtration Flow - ON OFF 

2 3 Backwash Triggered (Filter 1) 4 S S O O O - - OFF ON 

3 4 Set Valves (Filter 1) Valve Time S S C O C - - OFF ON 

4 5 Start Backwash Pump (Filter 1) BW Run Time S R C O C - BW Flow OFF ON 

5 6 Stop Backwash Pump (Filter 1) 4 S S C O C - - OFF ON 

6 7 Set Valves (Filter 2) Valve Time S S O C C - - OFF ON 

7 8 Start Backwash Pump (Filter 2) BW Run Time S R O C C - BW Flow OFF ON 

8 9 Stop Backwash Pump (Filter 2) 4 S S O C C - - OFF ON 

9 10 Reset Valves Valve Time S S O O O - - OFF ON 

10 1 Return to Filtration - R S O O O Filtration Flow - ON OFF 

  

Figure 2 Filtration Cycle 

 

O = Valve Open (Divert valves = Filtration) 

C = Valve Closed (Divert valves = Waste) 

R = Pump Running 

S = Pump Stopped 
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1.4 Digester Operation 

During the sewage treatment process, solids build up and must be purged from the system 
and stored.   

The digester tank acts as a storage and concentrating location for solids within the 
treatment plant.  The micro-organisms in the solid organic matter in the digester tank break 
down over time reducing the amount of solid waste the treatment plant produces.  The 
supernatant or digester liquid is returned to the balance tanks via gravity discharge. 

In order to remove solids from treatment process the automatic digester operation must 
occur once or twice daily.  The process is automatic and the frequency is selected through 
the operator interface.  The digester process sequence is displayed below. 

The waste activated sludge cycle transfers aged sludge from the aeration tank to the 
digester tank for further aerobic digestion. The digester tank, with the addition of air, 
breaks down the remaining sludge and releases carbon dioxide gas.  

The digestion cycle first turns the air off to the tank to allow the sludge to settle and 
supernatant to form. The WAS is then introduced to the tank and the supernatant 
overflows back to the balance tank. The air remains off for an additional settling period. 
(See Figure 4 WAS cycle). 

 

 

Figure 3 Grantham Digester Tank 
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Figure 4 WAS Cycle 
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1.5 Sludge Management 

In order to maintain the correct sludge or suspended solids concentrations, mixed liquor 
samples must be taken monthly and the settled sludge volume determined.  This is 
required to ensure the mixed liquor suspended solids concentration is in the correct range 
(3500 to 4500 mg/l) and that the sludge is settling at the required rate. 

 

Mixed liquor sampling is explained in section 1.6.5 

1.5.1 Sludge Volume Index (SVI) 

The sludge volume index provides a further measure of the settling characteristics of the 
sludge.  It is defined as the volume in millilitres occupied by one gram of sludge, dry 
weight, after settling for 30 minutes in a 1000 millilitre graduated flask.  It may be 
calculated from the following expression: 

 

Values of the SVI less than 100 are generally regarded as good, while values greater than 
200 often indicate a bulking sludge. 

 

The SVI can only be calculated when the mixed liquor suspended solids 
concentration has been performed by a laboratory. 

1.5.2 Sludge Removal 

When the mixed liquor suspended solids within the solids digester tank reaches a point 
where settling has little or no effect, the digester requires a pump out and sludge disposal 
by a licensed contractor. 

Typically this point occurs when the MLSS within the solids digester tank reaches in 
excess of 20,000 mg/l. 

 

Observation of digester supernatant return to the balance tank gives a 
good indication of settling performance. 
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1.6 Treatment Plant Monitoring 

Key elements of the treatment plant must be monitored daily, weekly and monthly to 
ensure efficient operation.   

The information must be recorded on a form and retained to ensure the treatment is 
always operating within specification.  The operator interface allows easy access to the 
majority of the required information.  

 

 

A sample of a weekly checklist form is displayed in the appendix. 

1.6.1 Daily Monitoring Checks and Tasks 
Required daily monitoring checks include: 

 checking the treatment plant for operational alarms 
 checking the Inlet flow meter (FM101) and recording the value 
 visually inspecting the inlet screen (SC01) and hosing the screenings off the top of the 

screen as required 
 visually inspecting tanks to ensure they are in good working order 
 checking the pump station control board for alarms 
 checking the balance pumps (P101 and P102), that feed the bioreactor, for priming 
 checking and recording the values of the treatment plant’s flow meters. 

1.6.2 Weekly Monitoring Checks 

Required weekly monitoring checks include: 

 recording the result of the settled sludge volume testing of the aeration tank 
 checking the chlorine in the chlorine dosing tank and replacing when the levels are low 
 observing the operation of the digestion cycle 
 recording chemical levels.  

1.6.3 Monthly Monitoring Checks 

Monthly checks require samples to be taken from the final effluent tank, the solids digester 
tank and the aerobic tank, with the samples to be analysed by a laboratory.  The method 
for correctly sampling is discussed in section 1.6.5 — ‘Sampling’.   

The final effluent must comply with DERM requirements which include: 
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Parameter Required Release limit

pH 6.5-8.5 range

Turbidity <5NTU 80th percentile

Suspended Solids <15mg/L 80th percentile

BOD5 <10mg/L 80th percentile

Total Nitrogen <5mg/L 50th percentile

Total Phosphorous <2mg/L 50th percentile

Residual Chlorine

0.7mg/L free 

chlorine Minimum

Faecal Coliform <10cfu/100ml 95th percentile  

Table 1 Discharge requirements 

The check of the final effluent ensures the treatment plant is operating efficiently and 
within specification.  Additional samples from the aeration and solids digester tanks are 
also required to ensure the mixed liquor suspended solids (MLSS) is within specification. 

1.6.4 Three Monthly Checks 
Required three monthly monitoring checks include: 

 checking the air blowers (P203 & P204) for undue noise and checking for pressure 
loss, if any, by observing bubbling in the aeration tank 

 cleaning the air blowers air filter. 
 checking the correct operation of all pumps 
 checking all air lines for leaks 
 checking for adequate chlorine levels in the storage vessel 
 checking the clarifier unit for correct operation 
 checking air skimmer in clarifier and clean any build up 
 checking for correct operation of the chemical dosing pumps (P304, P305) 
 checking for aeration in the solids digester tank, screened influent 
 checking the sludge level in the solids digester tank is below one metre, (sludge needs 

to be removed from the tank if it is above this level). 

1.6.5 Sampling Procedure 

Collection of samples for on site and laboratory testing is extremely important to ensure 
the treatment plant is operating normally.  Samples must be collected in the correct 
manner to ensure that the results are accurate and not misleading.  The instructions for 
taking the required samples are displayed in the following sections.  
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1.6.6 Sampling from the Final Effluent Tank 

Douse the treated waste water storage tank 
tap with 10% Sodium Hypochlorite solution.Bacteriological Samples

Chemical Samples

After adequate sterilization of the tap, allow 
the water to run to waste for approximately 
1 minute.

Remove the lid of the sample bottle and fill the bottle almost full. Leave an air 

gap of approximately 1cm in the top of the bottle. Replace the lid and screw 
down firmly. Do no over tighten. Place the bottle in the esky, and chill with 
either ice or freezer bricks for the return trip.

Collect and despatch so that the laboratory 
will receive the sample within 24 hours from 
collection.

Attach a clean piece of pipe to the tap.

Allow a tap to run for at least two 
minutes.

Place the end of the pipe in the sample bottle 
and the bottle inside a 10L bucket. Allow the 
bottle to fill then overflow and fill the bucket.

Remove the pipe from the bottle and cap under 
water. Ensure that there is no air space in the 

bottle when it is capped.

Place the bottle in an esky and chill with either ice or 
freezer blocks for the return journey. Ensure that the 

samples are delivered to the laboratory within 24 hours of 

sample collection.
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1.6.7 Sampling from Process Tanks 

 

Chemical Samples At the sampling site use a dipper or 
bucket to withdraw a homogeneous 
sample from the wastewater tank or tap.

Remove the lid of the bottle and 
rinse twice with the sample to be 
collected.

Completely fill the bottle with the sample to be 
collected and cap. Ensure that there is no air 
gap in the top of the bottle. 

Re-cap the sample bottle and place in an esky. 
Chill with ice or freezer brick, and forward 
sample to the laboratory. 

Ensure that the samples are received within 24 hours of 
sample collection, at the laboratory.
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1.6.8 SSV Sampling 

SSV Sampling from the Solids Digester Tank and the Aeration Tank 

Settled Sludge Volume (SSV) samples are taken to determine the suspended solids 
concentration and sludge settleability. 

SSV = ml of sludge in 1000 ml cylinder after 30 minutes of settling. 

 

 

Settled Sludge Volume 
Samples

The sample must be taken of mixed 
liquor.  Therefore, the samples must be 
taken after the blowers have been 
operating for at least 15 minutes.

At the sampling site use a dipper or bucket to 
withdraw a homogeneous sample from the aeration 
tank or the solids digester tank.

Pour 1000 ml of the liquor into a clear 
graduated cylinder.

Allow the liquor to settle for 30 minutes.

After 30 minutes record the volume occupied 
by the  sludge to the nearest 5 ml.

  
Settled Sludge Volume (SSV) Sampling Procedure 
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1.7 APPENDIX 

1.7.1 W536 Grantham WWTP Control Methodology 
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1. INTRODUCTION 

This document summarises the control methodology for the Grantham 

Development Wastewater Treatment Plant to be commissioned in April, 2012 at 

Grantham, Queensland.  

2. CONTROL REQUIREMENTS 

Treatment plant control requirements are summarised in Appendix A.  General 

system control requirements are outlined in the sections below. 

2.1.  Pumps 

2.1.1. General 

All pump and all control valves to have manual start, manual stop and auto modes. 

The minimum run speed for all VSD driven motors shall be 60% of the maximum 

run speed. 

2.1.2.  Duty Standby Pumps 

Duty/Standby configuration ensures the critical process pumps will continue to 

operate if one pump fails. The duty pump is to alternate between pumps on each 

activation (ie. P105 runs, then system stops, next time the duty pump is called 

P106 runs). If an MCB or contactor failure is registered for the duty pump, the 

standby pump is automatically started. If the duty pump registers a VSD fault, the 

standby pump is activated.  

2.2.  Alarms 

Treatment plant alarm list is summarised in Appendix B.  The alarm list includes 

low, medium and high priority alarms. 

High Level Alarm – Critical to the operation of the plant. This fault must be 

attended to within 4 hours. 

Medium Level Alarm – Standby equipment has been activated or is non-critical to 

the plants operation. This fault must be attended to within 12 hours. 

Low Level Alarm – Non-critical alarm. This fault must be attended to at the next 

scheduled daily visit. 

Low Flow Alarms are activated if the pump is running but the flow meter is 

reading no flow. (Possible causes are fault with pump or fault with flow meter) 

2.3.  Treatment System 

The STP has two main modes of operation, the plant cycle and the filtration mode. 

The plant cycle runs the vital equipment to maintain the biological system in the 

STP. When only the plant cycle is operating the STP will not treat and discharge 

effluent. 
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The filtration mode runs the filtration system including the final discharge system. 

The STP is to be running in filtration mode when required to treat and release 

effluent. 

The purpose of the two modes is to allow operators to stop the filtration cycle for 

maintenance whilst the vital plant equipment is still able to operate. 

Manual backwash of sand filters is to be available from SCADA. 

2.4.  SCADA Security 

Three levels of security will be provided with users able to be assigned the 

following roles: 

• Operator 

o Change device modes (auto/manual) 

o Start and stop equipment 

• Supervisor 

o Change set-points 

• Engineer 

o Change PI controller tuning parameters 

o Change administrative settings 

Automatic logon of the operator user will be provided and, in addition, higher 

level users will be logged off and replaced automatically by the operator user after 

a predetermined amount of time. 

2.5.  Response to power failure 

       In the event of a power failure when power is restored the plant will restart in      

automatic operation as if it has been started from scratch.  In addition, the 

SCADA computer will automatically power up and logon as an operator user.  

 

      Historical Trending 

 

All recorded data will be retained on the SCADA computer for a period of 12 

months and can be accessed through the SCADA computer using Process Analyst. 
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2.6.  SCADA device colour standards 

The following specifies colours that will indicate device states on the SCADA 

screen: 

• Any Fault – Flashing Yellow 

• Any Interlock – Blue 

• Analogue 

o High-High alarm – Red bar above displayed value 

o High alarm – Orange above displayed value 

o Low alarm – Orange below displayed value 

o Low-Low alarm – Red below displayed value 

• On/Off Valve 

o Closed – Red 

o Open – Green 

• 3-way Valve – Green highlight indicates current path 

• Drive 

o Stopped – Red 

o Running – Green 

o Starting/Ramping – Flashing Green 

2.7. Alarm Paging 

TBA 

2.8. Materials and Equipment 

2.8.1. SCADA 

The Citect SCADA system provides operators with control over, and feedback 

from the WWTP. The Citect system will also provide alarming and diagnostic 

reporting functionality. 

2.8.2. PLC 

A Schneider Modicon system will be used.  The PLC processor is located in 

the WWTP MCC. 
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2.8.3. Equipment – Instruments 

Instrument ID Description Range 

FM101 Inlet Flow meter ? 

FM102 Balance Delivery Flow meter ? 

WL101 Balance Tank Level Sensor 0 – 0.4bar 

DO101 Aeration Tank Dissolved Oxygen ? 

WL102 Aeration Tank Level Sensor 0 – 0.4bar 

FM103 a' Recycle Flow meter ? 

FM201 RAS Flow meter ? 

WL201 Clarified Tank Level Sensor 0 – 0.25bar 

PT201 Aeration Pressure Sensor 0 – 1bar 

FM301 Filtration Flow meter ? 

pH301 Aeration pH ? 

PT301 Pre-filter Pressure 0 – 4bar 

PT302 Post-filter Pressure 0 – 4bar 

WL401 Final Effluent Tank Level Sensor 0 – 0.4bar 

FM401 Discharge Flow meter ? 

NTU401 Turbidity Meter ? 

UV401 UV disinfection system On..Off 

UV402 UV disinfection system On..Off 

CL401 Chlorine Residual Analyser ? 

pH401 pH probe ? 

TP401 Temperature sensor ? 

2.8.4. Equipment – Drives 

Equipment ID Description Type 

MX101 Anoxic Mixer DOL 

M101 Screen Motor DOL 

M201 Blower Fan 1 DOL 

M202 Blower Fan 2 DOL 

P101 Balance Pump 1 VSD 

P102 Balance Pump 2 VSD 

P103 a' Recycle Pump VSD 

P104 Sodium Aluminate Dosing Pump DOL 

P201 RAS Pump 1 VSD 

P202 RAS Pump 2 VSD 

P203 Aeration Blower 1 VSD 

P204 Aeration Blower 2 VSD 

P301 Cross flow Pump 1 VSD 

P302 Cross flow Pump 2 VSD 

P303 Backwash Pump VSD 

P401 Recirculation Pump DOL 

P402 Chlorine Dosing Pump DOL 
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2.8.5. Equipment – Solenoid Valves 

Equipment ID Description 

AV101 Three way Electronic Actuated Ball Valve 

AV301 Three way Electronic Actuated Ball Valve 

AV302 Three way Electronic Actuated Ball Valve 

AV303 Electronic Actuated Ball Valve 

AV501 Brass Solenoid Valve 

 

2.8.6. Equipment – PID Loops 

Equipment ID Description 

FC101 Balance flow controller 1 

FC102 Balance flow controller 2 

DOC101 Dissolved oxygen controller 

FC103 Recycle flow controller 

FC201 RAS pump 1 flow controller 

FC202 RAS pump 2 flow controller 

FC301 Cross flow pump 1 flow controller 

FC302 Cross flow pump 2 flow controller 

FC303 Back wash pump flow controller 

FC403 Treated effluent pump 1 flow controller 

FC404 Treated effluent pump 2 flow controller 

 

2.9.  Device Code Blocks 

Equipment will be divided into specific types to allow common blocks of code to 

be reused for the same types of equipment both inside the PLC program and 

within the Citect SCADA environment.  All devices will have an associated 

symbol on the SCADA screen, for example, a drive will have a motor symbol 

colour coded to indicate the status of the drive.  When the symbol is clicked a 

popup will appear giving the operator details and controls for the device.  The 

following device types will be created… 

2.9.1. Analogue input 

The analogue input device allows the raw 4-20mA signal from the field to be 

scaled to engineering units and displayed on the Citect SCADA screen.  Other 

features include: 

• Raw signal 1
st
 order filter 

• Trending of the engineering value displayed on the SCADA pop-up 

• Low, Low-Low, High, High-High alarms dead-band all configurable from 

the SCADA pop-up 
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2.9.2. Digital input 

This device provides an interface for contact based feedback signals, for example, 

a high level switch or fault signal.  It includes: 

• Signal inversion 

• On and Off delays configurable from the SCADA pop-up 

• Trending of the inverted and delayed value displayed on the SCADA pop-

up 

• Associated alarm 

2.9.3. DOL drive 

This device provides code for a standard contactor based DOL drive and the 

associated feedback and alarms.  It includes: 

• Safety interlocks, displayed on the SCADA pop-up 

• Fail to start and stop faults with delays 

• Run feedback indication on the SCADA pop-up 

• Overload fault displayed on the SCADA pop-up 

• Auto and Manual start/stop modes selectable via the SCADA pop-up 

• Number of starts recorded and displayed via the SCADA pop-up 

• Run hours recorded and displayed via the SCADA pop-up 

2.9.4. VSD drive 

The VSD drive device is essentially the same as the DOL but with the following 

additions: 

• Speed reference and current displayed and trended on the SCADA pop-up 

• VSD Fault displayed on the SCADA pop-up 

• Manual speed reference is possible in manual mode 
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2.9.5. Actuated valve 

The Actuated valve device is capable of driving both a normal single action on/off 

valve and a dual destination 3-way valve. Both valves are controlled by a single 

digital output and can have up to two digital feedbacks for position.  It also 

includes: 

• Safety interlocks, displayed on the SCADA pop-up 

• Fail to move faults with delays 

• Position feedback indication on the SCADA pop-up 

• Number of actuations  recorded and displayed via the SCADA pop-up 

• Auto and Manual modes selectable via the SCADA pop-up 

2.9.6. PI loop controller 

This device implements a standard proportional-integral loop controller.  

Derivative action is deemed unessicary because all plant control loops are not 

unstable enough to warrant derivative action.  The PI loop controller includes: 

• Auto and manual modes selectable via the SCADA pop-up 

• Bump-less transfer between auto and manual modes 

• Trending of set-point, measurement and output variables displayed on the 

SCADA pop-up 

• Proportional and integral gain configurable on the SCADA pop-up 

• High and low output limits and alarms 

• High and low set-point limits 

• Deviation alarm with dead-band configurable on the SCADA pop-up 

 

Appendix A.  Control Requirements 

A.1 Details 

Treatment plant control requirements are summarised in Table 1. Table 1 details 

the control requirements for the STP.
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SECTION 5 – PLANT START UP 

AND SHUT DOWN 

 

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental and 
process concerns.  The following information describes the prompts used in the manual 
and their meanings:  

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or equipment 

damage. 

 

Indicates information within the text which is of particular importance 
to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient importance 
to warrant highlighting. 

 

Indicates information which has been covered in an earlier section of 
the text but which warrants reinforcement. 
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1.1 Plant Start-Up 

The Grantham wastewater treatment system is able to treat raw sewage and deliver a 
class A final effluent.   

In order to achieve this result the start-up of the treatment plant must take into account the 
type of sewage, (also called the plant load) that the plant is treating.   

The treatment plant has process variables that can be altered to accommodate sewage 
with different properties.  These process variables include: 

 flow rate of the a’ recycle pump 
 flow rate of the aeration system 
 flow rate of the RAS pumps 
 running times 
 the amount of chemical dosing 
 the amount of sludge wasted per day 
 the amount of effluent being pumped through recycle streams. 

 
Plant loads are unique, therefore it is impossible to pre-install the treatment plant with the 
optimum settings.   

The optimum process settings are generated after making adjustments based on daily 
observations of key process parameters.  The following pre-start and start-up process 
must be conducted before the sewage treatment plant will achieve peak operating 
efficiency. 
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1.1.1 Pre-Start Checks 

Task Step Explanation Critical Comment 

Section One:  Electrical Control Board 

1. Confirm correct power 
supply to the electrical 
control board. 

This will have been verified 
during Site Acceptance 
Testing (SAT) 

 
Do not touch any electrical 

connections or wires. 

 
A qualified electrician must 

perform this task step. 

2. Check that all 
components are wired 
and plugged in to the 
correct field isolators 

This will have been verified 
during Site Acceptance 
Testing (SAT) 

 
Do not touch any electrical 

connections or wires. 

 
A qualified electrician must 

perform this task step. 

Section Two:  Anoxic and Aeration Tanks 

3. Check the tanks are 
clear of any rags or 
debris. 

Perform a visual check.  
Tanks are confined spaces.  

Ensure precautions are taken 
to prevent personnel from 

falling into the tanks. 

4. Inspect the condition of 
the diffusers. 

Ensure the diffusers are clear 
of any blockages and they 
are level. 
 

 

5. Check the tanks for any 
external or internal 
leaks. 

  
All tank leaks must be repaired 

before start-up. 

6. Confirm valves are in 
their ‘normal’ position 

Perform a visual check 
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Task Step Explanation Critical Comment 

Section Three:  Chemical Dosing and General Checks 

7. Ensure there are 
sufficient chemicals in 
the chemical storage 
tank. 

  
Chemicals in the dosing unit 

are corrosive.  Ensure correct 
PPE is used at all times. 

8. Remove all inspection 
covers throughout the 
treatment plant and 
check fluid levels in all 
chambers are correct. 

 

 

9. Tested emergency stop 
switches throughout the 
plant 

This function will be tested 
during SAT.  

 

1.1.2 Initial Start-Up 

Task Step Explanation Critical Comment 

Section One:  General Checks 

1. Confirm that all valves, 
level switches and 
operation levels are 
correct. 

 
 

 

2. Fill the balance 
chamber to not less 
than one metre in 
depth. 

 

 

3. Fill the anoxic tank to 
one metre in depth. 

 
 

4. Fill the aeration tank 
and clarifier to remain at 
same level as anoxic 
tank due to 
equalisation.  
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Task Step Explanation Critical Comment 

Section Two:  Electrical Start-Up 

5. Ensure that all main 
switches, Miniature 
Circuit Breakers (MCB), 
field isolation switches 
and equipment switches 
are in the off position. 

 

 

6. Switch on the main 
control breaker and the 
MCB for the PLC and 
interface screen. 

 

 

7. Turn on the PC and 
place all equipment in 
the ‘manual off’ 
position. 

 

 

8. Turn on all field 
isolation, equipment 
and MCBs. 

 
 

9. Turn on each piece of 
equipment and test. 

Using the PC turn on the 
treatment plant equipment, 
test each piece of equipment 
before selecting the AUTO 
function. 

 

Section Three:  Influent Screen 

10. Ensure the influent is 
received into the screen 
by the influent rising 
main. 

The influent wash down is 
manual in operation 

 

Section Four:  Balance System 

11. Adjust the level sensor 
in the balance tank to 
preset levels. 

Use the operator interface to 
adjust the level sensor and 
turn the isolation switches for 
balance pump one and two to 
ON. 
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Task Step Explanation Critical Comment 

12. Adjust the aeration 
system. 

Adjust the aeration system to 
the balance tank to 25% 
open. 
Open as a start-up position 
and adjust as needed to 
maintain <1.0 mg/l Dissolved 
Oxygen (DO) content. 

 

Section Five:  Aeration System 

13. Turn the field isolation 
switches to the aeration 
unit to ON 

Adjust the DO sensor and 
Variable Speed Drive (VSD) 
blowers using the operator 
interface. 

 

Section Six:  Recycle and Return Pumps 

14. Turn all field isolation 
switches to on and 
adjust run times for suit 
ADWF. 

The recycle pumps are VSD 
driven and maintain a set 
flow rate based on the 
operator input parameters. 

 

Section Seven:  Inflow 

15. Allow the raw sewage 
to flow into the inlet 
screen. 

 
 

16. Adjust the a’ recycle 
flow rate. 

Adjust the a’ recycle flow rate 
once the liquid levels have 
equalised and normal flow 
through the plant has been 
established. 

 
When the plant operates 
under normal conditions 

activated sludge will gradually 
build up in the aeration tank 

which is returned to the 
anoxic tank.  The activated 

sludge should be brownish in 
colour. 

 

17. Check the sludge 
digester operation for 
adequate aeration. 
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Task Step Explanation Critical Comment 

18. Determine the rate at 
which sludge is wasted 
into the sludge digester 
during the operational 
sequence. 

Ensure the supernatant 
return time is long enough to 
remove all supernatant that 
the plumbing allows. 

 
It is critical that the sludge 

wasted into the digester is not 
greater than the transfer 

capacity of the supernatant 
return in its allotted time 

period. 

Section Eight:  Air, Mixing and Cycle Adjustments 

19. Adjust the aeration rate 
of the air flow rate 
through the aeration 
diffusers to achieve 
even mixing. 

Minor adjustments — 
Regulate the individual 
valves for each diffuser bar 
assembly within the operator 
interface screen. 
Large adjustments — 
Regulate the dissolved 
oxygen probe that controls 
the blower, using the 
operator interface screen. 

 
The level of dissolved oxygen 

and the degree of mixing 
within the aeration tank is 

determined by the flow rate of 
air inputted by the diffusers. 

 
The valves should never be 

‘throttled down’. 

 
Even mixing means the air 
from the diffusers should 

move the tank contents so it is 
rolling evenly along the tank 

wall. 

 
It is possible to maintain high 

mixing velocities in the 
aeration tank and still control 
and maintain the desired level 

of dissolved oxygen. 
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1.1.3 Inflow Troubleshooting at Start -Up 
 

INFLUENT 

COLOUR 

AERATION 

COLOUR 

RETURN 
SLUDGE 

COLOUR 

ODOUR CONDITION ADJUSTMENT 

Grey Chocolate 
Brown 

Chocolate 
Brown 

Earthy Good 
Operation 

None 

Grey Chocolate 
Brown 

Chocolate 
Brown 

Earthy Excessive 
Foaming 

Foaming is 
Normal During 
Start-Up 

Grey Chocolate 
Brown 

Light Musty Solids in 
Effluent 

Reduce Sludge 
Return Rate 

Grey Light Brown Light Slightly 
Septic 

No Sludge 
return 

Back Wash 
Sludge Return 

Grey Red Light 
Brown 

None Over Mixing Reduce Aeration 

Grey Brown Black Septic Insufficient 
Aeration 

Increase Aeration 
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1.2 Shutdown Procedures 

 

The Grantham wastewater treatment system is designed to run 
automatically and continuously, therefore, a complete shutdown is 

generally not required.   

 

1.3 Failure and Emergency Procedures 

Always leave the power to the treatment plant turned on.  In the event of a complete power 
outage, upon the return of power the treatment plant will reset and start up automatically.   

 

 

In the event of an emergency situation, the emergency stop button 
located in the control room must be pressed to stop all treatment 

plant equipment. 
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SSEECCTTIIOONN  66  ––  PPLLAANNTT  EEQQUUIIPPMMEENNTT  FFUUNNCCTTIIOONN  

 

 

 

 

Hazard and Safety Warnings 

Prompts have been used throughout the manual to highlight safety, environmental and 
process concerns.  The following information describes the prompts used in the manual 
and their meanings:  

 

Indicates a hazard or situation where failure to use the correct 
procedures WILL cause either severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or death. 

 

Indicates a hazard or situation where failure to use the correct 
procedures COULD result in severe personal injury or equipment 

damage. 

 

Indicates information within the text which is of particular importance 
to the procedure or operation being described. 

 

Indicates information within the text which is of sufficient importance 
to warrant highlighting. 

 

Indicates information which has been covered in an earlier section of 
the text but which warrants reinforcement. 
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Contents 
Section 1 — Equipment Function ........................................................................................ 3 

1.1 Equipment ............................................................................................................. 3 

1.2 Equipment Description and Specifications ............................................................ 9 

1.2.1 Parts List .......................................................................................................... 10 

 
Table 1 Tank Register ....................................................................................................... 10 
Table 2 Motors and pumps register ................................................................................... 11 
Table 3 Instrumentation Register ....................................................................................... 12 
Table 4  Automatic Valve Register .................................................................................... 13 
Table 5 Valve Register ...................................................................................................... 14 
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EEqquuiippmmeenntt  FFuunnccttiioonn  

Equipment 

The specific equipment items and their function are described in this section. 

 

All equipment functions are automatically controlled by the treatment 
plant’s control system.  Manual intervention is possible through the 

operator interface that is described in Error! Reference source not 
found. ‘Software’. 

 

Equipment 
Name 

Equipment 
Number 

Equipment Function 

Balance Tank N/A The holding tank where screened influent is transferred 
and held for further treatment.  The holding tank ensures 
the treatment plant can manage high inflows during peak 
periods by storing the influent and treating it during off 
peak periods. 

Anoxic Tank N/A The denitrification process occurs in the anoxic tank under 
anaerobic conditions, removing and releasing nitrogen (N) 
from the effluent. 

Aeration Tank N/A The nitrification process occurs in the aeration tank under 
aerobic conditions, where ammonia (NH3) is converted 
(oxidised) into nitrites (NO2

-) and nitrates (NO3) by 
bacteria within the aeration tank. 

Clarified Tank N/A The clarified tank is a holding tank for effluent that has 
been clarified prior to being pumped to tertiary treatment 
via the crossflow pumps (P301 & 302) 

Solids Digester 
Tank 

N/A The organic solids that accumulate in the sewage 
treatment plant are pumped to the solids digester tank 
during the digestion operation that occurs once or twice 
daily. 
Over time the solids concentrate in the digester tank and 
break down through aerobic digestion.  Aerobic digestion 
is a bacterial process occurring in the presence of oxygen, 
whereby bacteria rapidly breakdown the organic matter 
and convert in to carbon dioxide (CO2). 
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Final Effluent 
Tank 

N/A The treated effluent is stored in the final effluent tank 
where it is transferred to the irrigation storage tanks. 

Pump Room N/A All pumps except blowers & dosing pumps are installed in 
the pump room. 

 

Balance Pump 1 P101 Pump screened influent from the balance tank to the 
anoxic tank in tandem with balance pump 2. 

Balance Pump 2 P102 Pump screened influent from the balance tank to the 
anoxic tank in tandem with balance pump 1. 

Air Blowers P203 & 
P204 

Delivers process air to the aeration tank, balance tank and 
solids digester tank. 

a’ Recycle 
Pump 

P103 Recirculates liquor from the aeration tank to the anoxic 
tank to ensure sufficient denitrification.  

RAS Pumps P201 & 
P202 

Returns activated sludge to the anoxic tank to maintain 
sufficient MLSS level in the bioreactor. 

Backwash pump P303 Pumps treated effluent to backwash media filters. 

Crossflow 
Pumps 

P301 & 
P302 

Pumps clarified effluent through media filters and UV 
lamps to final effluent tank 

Recirculation 
Pump 

P401 Pump recirculates final treated effluent to maintain a 
chlorine residue via CL401 and P402 

Sodium 
Hypochlorite 
Dosing Pump 

P402 Chlorine addition 
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Sodium 
Aluminate 
Dosing Pump 

P205 Phosphorous removal 

 

Digital Flow 
Meter – Full 
Bore 

FM101 Measures the flow rate of raw sewage entering the 
treatment plant and feeds the information into the 
treatment plant control system. 

Insertion Flow 
Meter 

FM102 Balance tank delivery flow meter 
 

Insertion Flow 
Meter 

FM103 ‘a’ recycle flow meter 

 

Diaphragm 
Pressure 
Sensor 0-0.4 
Bar 

WL101 Measures the liquid level by sensing pressure in the 
balance tank and feeds the information into the treatment 
plant control system. 

Dissolved 
Oxygen Sensor 
& Transmitter 

DO101 Measures dissolved Oxygen level in aeration tank 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 154 of 1480



     Grantham Waste Water Treatment Plant 

                                                                                                                 Operations & Maintenance manual 

Section Six — Plant Equipment Function 

 

6 

 

 

Diaphragm 
Pressure 
Sensor 0-0.4 
Bar 

WL102 Aeration tank level sensor 

Diaphragm 
Pressure 
Sensor 0-0.25 
Bar 

WL201 Clarified tank level sensor 

Diaphragm 
Pressure 
Sensor 0-1 Bar 

PT201 Aeration pressure sensor. 

Insertion Flow 
Meter 

FM301 Filtration flow meter 

 

pH transmitter pH301 Aeration pH 

Diaphragm 
Pressure 
Sensor 0-4Bar 

PT301 Pre-filter pressure sensor 
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Diaphragm 
Pressure 
Sensor 0-4 Bar 

PT302 Post filter pressure sensor 

Diaphragm 
Pressure 
Sensor 0-0.4 
Bar 

WL401 Final effluent tank level sensor 

Insertion Flow 
Meter 

FM401 Discharge flow meter 

CONEX 314 CL401 Chlorine residual monitor & controller 

 

CONEX 314 pH401 pH probe 

CONEX 314 TP401 Temperature probe 

 NTU401 Turbidity sensor and transmitter 
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Manual Valves  Many types of manual shut off valves have been installed 
within the treatment plant and are used to isolate 
equipment items or perform other manual tasks like 
draining a process tank. 

 

UV System UV401 & 
UV402 

Disinfects filtered effluent 

 

Digester Air 
Supply Solenoid 
Valve 

AV101 Controls the air supply to the digester. Turns off during the 
WAS cycle to allow the digester to settle and the 
supernatant overflow back to the anoxic tank. 

 

 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 157 of 1480



     Grantham Waste Water Treatment Plant 

                                                                                                                 Operations & Maintenance manual 

Section Six — Plant Equipment Function 

 

9 

 

Equipment Description and Specifications 

The following tables display a complete parts list of the equipment used in the Grantham 
Waste Water Treatment Plant, including: 

 the part number as displayed in Stornoway’s Process and Instrumentation Diagrams 
(P&IDs) 

 the power requirements and size of the equipment 
 the electric power phase 
 a description of the equipment 
 where the equipment is located on Stornoway P&IDs 
 the manufacturer of the equipment  
 the model of the equipment 
 the type of treatment process flow the equipment works with, for example, raw sewage. 
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Auomatic 

Valve List 
SIZE Voltage Status Description Drawing # Manufacturer Model Liquid

AV101 3” 24V AC/DC N/O Electronic Actuated Ball Valve W536 - P001 AVFI Mixed Liqour

AV102 2” 24V AC/DC N/O Electronic Actuated Ball Valve W536 - P001 AVFI Mixed Liqour

AV301 2" 24V AC/DC N/O Three way Electronic Actuated Ball Valve W536 - P003 AVFI OM-1 Clarified Sewage

AV302 2" 24V AC/DC N/O Three way Electronic Actuated Ball Valve W536 - P003 AVFI OM-1 Clarified Sewage

AV303 2" 24V AC/DC N/O Electronic Actuated Ball Valve W536 - P003 AVFI OM-1 Filtered Sewage

AV501 2" 24V DC N/O Brass Solenoid Valve W536 - P005 AVFI Series 5281 Air  

Table 4  Automatic Valve Register 
 

 Valve List SIZE Status Description Drawing # Manufacturer Model Liquid

V101 2" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Screened Influent

V102 2" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V103 2" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Screened Influent

V104 2" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Screened Influent

V105 2" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Screened Influent

V106 1¼" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Screened Influent

V107 1¼" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Screened Influent

V108 1¼" N/O Brass Swing Check Valve W536 - P001 Tony Powell Screened Influent

V109 1¼" N/O Brass Swing Check Valve W536 - P001 Tony Powell Screened Influent

V110 6" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Mixed Liquor

V111 6" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Mixed Liquor

V112 6" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Mixed Liquor

V113 2" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Mixed Liquor

V114 2" N/O Cast Iron Butterfly Valve W536 - P001 Tony Powell Mixed Liquor

V115 2" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Mixed Liquor

V116 1¼" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Mixed Liquor

V117 1¼" N/O Brass Swing Check Valve W536 - P001 Tony Powell Mixed Liquor

V118 2" N/O uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V119 2" % uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V120 2" % uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V121 2" % uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V122 2" % uPVC True Union Ball Valve W536 - P001 Georg Fischer Air

V123 4mm % Pressure Regulating Valve W536 - P001 Grundfos NaAlO2

V124 4mm % Pressure Relief Valve W536 - P001 Grundfos NaAlO2

V125 4mm N/O Internal PE Ball Check Valve W536 - P001 Grundfos NaAlO2

V126 1" N/C uPVC Glued Socket Ball Valve W536 - P001 Georg Fischer Screened Influent

V127 1" N/C uPVC Glued Socket Ball Valve W536 - P001 Georg Fischer Mixed Liquor

V128 1" N/C uPVC Glued Socket Ball Valve W536 - P001 Georg Fischer Mixed Liquor

V128 1" N/C uPVC Glued Socket Ball Valve W536 - P001 Georg Fischer

V201 3" N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Mixed Liquor

V202 3" N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Mixed Liquor

V203 3" N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Mixed Liquor

V204 3" N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Mixed Liquor  
 Valve List SIZE Status Description Drawing # Manufacturer Model Liquid  
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V205 3” N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Mixed Liquor

V206 2" N/O uPVC True Union Ball Valve W536 - P002 Georg Fischer Mixed Liquor

V207 2" N/O uPVC True Union Ball Valve W536 - P002 Georg Fischer Mixed Liquor

V208 1¼" N/O uPVC True Union Ball Valve W536 - P002 Georg Fischer Mixed Liquor

V208 1¼" N/O uPVC True Union Ball Valve W536 - P002 Georg Fischer Mixed Liquor

V210 1¼" N/O Brass Swing Check Valve W536 - P002 Tony Powell Mixed Liquor

V211 1¼" N/O Brass Swing Check Valve W536 - P002 Tony Powell Mixed Liquor

V212 1/4" % SS Quarter Turn Ball Valve W536 - P002 Tony Powell Air

V213 2" N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell Clarified Influent

V214 2” N/O Cast Iron Butterfly Valve W536 - P002 Tony Powell

V215 3" N/O Brass Swing Check Valve W536 - P002 Tony Powell Air

V216 3" N/O Brass Swing Check Valve W536 - P002 Tony Powell Air

V217 3" N/O Brass Gate Valve W536 - P002 Tony Powell Air

V218 3" N/O Brass Gate Valve W536 - P002 Tony Powell Air

V219 1" N/C uPVC Glued Socket Ball  Valve W536 - P002 Georg Fischer Mixed Liquor

V220 1" N/C uPVC Glued Socket Ball  Valve W536 - P002 Georg Fischer Mixed Liquor

V301 2" N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Clarified Influent

V302 2" N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Clarified Influent

V303 2” N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Clarified Influent

V304 2” N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Clarified Influent

V305 2” N/O Brass Swing Check Valve W536 - P003 Tony Powell Clarified Influent

V306 2” N/O Brass Swing Check Valve W536 - P003 Tony Powell Clarified Influent

V307 2" N/C PVC Air Release Valve W536 - P003 Georg Fischer Clarified Influent

V308 2" N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Filtered Influent

V309 2" N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Filtered Influent

V310 2" N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Final Effluent

V311 2” N/O uPVC True Union Ball Valve W536 - P003 Georg Fischer Final Effluent

V312 2” N/O Brass Swing Check Valve W536 - P003 Tony Powell Final Effluent

V313 1" N/C uPVC Glued Socket Ball  Valve W536 - P003 Georg Fischer Mixed Liquor

V401 2" N/C uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Filtered Influent

V402 1" N/O uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Filtered Influent

V403 1" N/O uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Filtered Influent

V404 1" N/O uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Final Effluent

V405 1" N/O uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Final Effluent

V406 1" N/C uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Final Effluent

V407 1" N/C uPVC Glued Socket Ball  Valve W536 - P004 Georg Fischer Final Effluent

V408 2" N/C PVC Air Release Valve W536 - P004 Georg Fischer Filtered Influent

V409 4mm N/O Internal PE Ball Check Valve W536 - P004 Grundfos NaOCl

V410 2" N/O Cast Iron Butterfly Valve W536 - P004 Tony Powell Final Effluent

V411 2” N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V412 2” N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V413 2” N/O Brass Swing Check Valve W536 - P004 Tony Powell Final Effluent

V414 6" N/O Cast Iron Butterfly Valve W536 - P004 Tony Powell Final Effluent

V415 2” N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V416 1¼" N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V417 1" N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V418 1" N/O Brass Swing Check Valve W536 - P004 Tony Powell Final Effluent

V419 63mm N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V420 63mm N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V421 63mm N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V422 63mm N/O uPVC True Union Ball Valve W536 - P004 Georg Fischer Final Effluent

V423 63mm N/O Brass Swing Check Valve W536 - P004 Tony Powell Final Effluent

V424 63mm N/O Brass Swing Check Valve W536 - P004 Tony Powell Final Effluent

V501 2" % Brass Gate Valve W536 - P005 Tony Powell Air

V502 2" % uPVC Glued Socket Ball  Valve W536 - P005 Georg Fischer Air

V503 3" N/O Cast Iron Butterfly Valve W536 - P005 Tony Powell Mixed Liquor

V504 1" N/C uPVC Glued Socket Ball  Valve W536 – P005 Georg Fischer Mixed Liquor  

Table 5 Valve Register 
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INSTALLATION & OPERATING INSTRUCTIONS FOR

INFRALIGHT ULTRA V
 ULTRAVIOLET DISINFECTION SYSTEM

OPERATING PRESSURE
Maximum operating pressure for stainless steel UV chambers is 850kPa (125 psi).  If this pressure can be exceeded or if

operating close to this pressure fit a suitable pressure-limiting valve in the supply to the UV chamber

WARNING:
The UV Chamber operates under pressure.  Under no circumstances should the UV Chamber be disassembled unless the

internal pressure of the unit has been relieved.  Failure to observe this warning will expose persons to the possibility of

personal injury and may result in damage to the UV system or other property.

*DO NOT LOOK AT UV LAMP WHILE UV LAMP IS OPERATING*

DO NOT DISASSEMBLE ANY COMPONENTS UNTIL YOU HAVE FULLY READ THESE INSTRUCTIONS!

This unit is designed to operate between 5C and 75C

Switch off UV system before removing covers.  If working within line of sight of UV light, ensure that a suitable full-face
plastic facemask is worn.

SKIN

It is recommended that exposed skin is covered to prevent sunburn, possibly severe, if working within line of sight of
operating UV system. Note: exposure to UV light results in symptoms that develop slowly, the exposure cannot be
felt at the time.

*WARNING: ULTRAVIOLET LIGHT IS HARMFUL TO SKIN AND EYES*

SYMPTOMS
EYES:  Mild exposure - irritation developing several hours later.

Severe exposure - sore, red eyes, sensitive to light, painful to keep eyes open.
SKIN:   Mild exposure - slight reddening, tenderness, mild sunburn symptoms.

Severe exposure - skin sloughing (peeling), weeping area, sever sunburn symptoms.

FIRST AID
EYES:  In mild cases, if in doubt seek medical attention.

Severe cases cover eyes with gauze or clean cloth, seek medical attention.
SKIN:   In mild cases removal from exposure may be sufficient.  If in doubt seek medical attention.

In severe cases, cover affected area loosely with a clean bandage or cloth.  Seek medical attention.  Do not apply
fat, butter or oil to skin.

The above notes are intended to highlight the dangers of exposure to UV radiation.  With sensible precautions any hazard

can be eliminated. Germicidal UV cannot pass through clothing or other opaque materials or clear materials such as plastics

or even window glass.

During service DO NOT use lubricants or sealants of any type on the o-rings.  Keep the inside of the quartz sleeve dry and

clean

WARNING - Do not use hydrocarbon based or hydrocarbon propelled sprays around the electrical components of this unit

After Sales Service
For professional after sales service or repair, contact Infralight (02) 4294 2779
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ULTRA V DISINFECTION UNIT

Congratulations on your purchase of a high quality, Ultraviolet wat er  treatment system from Infralight Pty Ltd. All

components have been designed and manufactured to give trouble free, reliable operation.

Your new Infralight UV system incorporates a lamp failure system design feature that enables you to be warned of a lamp

failure by:

1.  A pilot light for lamp on/off

2.  Remote alarm contacts, voltage free

Before installing your new Infralight UV system, please read all instructions carefully, as failures caused by incorrect

installation or operation are not covered by the guarantee. Your Ultraviolet water treatment system is designed to handle

clean water. The system should not be used for any other purpose without specific referral to Infralight. The use of the

system with flammable, corrosive and other materials of a hazardous nature is specifically excluded.

Preparing Your Unit
On removing your Infralight UV  system from its carton you should check all components, especially the lamp, to ensure all
are present and have not been damaged in transportation.   
You should have:
1.  Power supply control box with indicator lights and electrical flex and mounit brackets.

2. UV lamps

3. Quartz Sleeves

4. O-rings.

1. Treatment chamber with mounting brackets

Choosing a Site

Choose a site with a firm mounting position. Allow room for removal of the lamp and sleeve during servicing.  Leave

chamber lengths space at the lamp connector end for lamp removal, with 100mm free at the other end for access to the end

nut.  The ‘open’ end nut and the blank end nut are interchangeable, so lamp removal can be from either end.

Housing Your Infralight UV System

To protect your Infralight UV sy st e m®    from the weather, make sure the site is both waterproof, frost-free and has

adequate ventilation.  The unit should be either horizontally mounted with the inlet and outlet facing upwards or

vertically mounted with the inlet at the bottom. Allow for drainage, to avoid damage to flooring etc., that over time may

occur from leaking pipe joints or seals.

WARNING:  Some insects, such as small ants, find electrical devices attractive for various reasons.  If your site or

enclosure is susceptible to insect infestation you should implement a suitable pest control plan
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Power Connection
WARNING: When servicing or attending your Infralight UV system always ensure power  is switched off and lead

unplugged. Only qualified persons should service electrical connections. If the electrical supply lead of this system is

damaged, it must be replaced

Electrical Power Surge Protection
If the installation is subject to electrical power surges or lightning, we strongly recommend the use of suitable additional

surge protection devices on ALL electrical equipment.

Connect lead to power supply designated on control box label.  Do not use long extension leads as they cause substantial

voltage drop and/or poor lamp performance.  Earth stainless steel chambers where possible.

Install the power supply enclosure above the treatment chamber so that in the event of a leak, water cannot drip down

the lamp lead into the enclosure.

CAUTION: The supply cord is necessary for lamp changing.  The three pin supply plug must remain accessible after

installation.  If installed to fixed wiring without the plug a two pole switch must be fitted and its ON and OFF positions

shall be marked.  An electrical power surge or spike can travel on the supply lines and cause serious damage to your

electrical equipment.  The Infralight UV  control box has a 6 AMP circuit breaker to protect the circuit.  The circuit breaker

is not a lightning arrestor and may not protect the system if lightning or a very powerful surge hits the unit. If the

installation is subject to electrical power surges or lightening, we strongly recommend the use of suitable additional surge

protection devices on ALL electrical equipment.

*A RCD breaker is highly recommended on the power supply*
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Pipe Connections

For best performance use copper, stainless steel, galvanised or polythene pipes at least the same diameter as the inlet and

outlet connections.  Never use PVC pipe directly connected to unit.  PVC pipe and fittings can be used after 90o  bends of a

suitable material are connected to the inlet and outlet of the chamber.  Larger diameter pipe may be used to minimise

resistance to flow, but maximum flow rates should not be exceeded, as correct water treatment cannot be assured at higher

flows.  If flows may exceed the design maximum, install a flow restriction device

Do not use pipe thread sealing compounds (especially hemp) on any part of this unit.  ONLY use Teflon sealing tape.

Use unions at pipe connections to enable easy removal and servicing.  Use sufficient tape to ensure airtight seal and do not

over tighten.  To prevent strain on unit threads always support heavy inlet and outlet pipes.  If there is a likelihood the water

supply may contain sediment or solid particles such as pieces of plant or vegetable matter, a filter should be installed before

the UV system.

Pre-Treatment (drinking water)

Prefiltration is usually required to ensure that particulate matter does not shield microorganisms from the UV light.  Sand

filtration or 20 micron cartridge filtration

is the usual minimum.  In some cases, particularly with surface water, finer filtration may be necessary, or if cysts like Giardia

or Cryptosporidium may be present.  In this case 1-micron filtration is required, not necessarily for the whole supply, filtration

for the drinking tap only may be practical.

Lamp Installation
Once the Treatment Chamber has been connected to the pipework, the installation should be checked for water leaks.

If the chamber test is successful, it is now time to insert the UV lamp.  DO NOT INSERT THREE PIN POWER PLUG TO

POWER OUTLET YET!

Expose the connection end of the lamp from its transport tube and protective wrapping.  The lamp connection socket is

“keyed” to ensure correct alignment. Carefully remove the tube fully from its transport tube, touching the lamp as little as

possible.  Handle the lamp by the ends where possible.  Wipe with clean cloth and methylated spirits if fingerprints or dirt

need removing.

Slide the lamp into the chamber, fit lamp connection socket and then fasten the end washer into the endcap, with the

screws provided.

Operation

Once all leak testing and lamp fitment has been completed, open valves and allow water to fill the chamber.  Connect three-

pin plug to outlet and switch on.  The pilot lights for each lamp will be illuminated.  

Allow two minutes for the UV lamp to reach full intensity before starting water flow. Full lamp performance for a new

installation will be achieved in 24 hours.  On a new installation where no other form of sterilisation has been in constant

usage we recommend chemically dosing your rainwater tank for the first month. Alternatively you can use a Chlorine flush of

the plumbing downstream of the UV system.  Use a 20mg per litre dose and leave the chlorine dose in the plumbing at least

for an hour, and preferably overnight.

Abrasive Materials - The passage of abrasive materials will cause damage to the UV system and affect the integrity of the

water treatment which will then not be covered by the guarantee.
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Maintenance

Lamp changing (every year of operation):

1.  Shut valve(s) so that water cannot flow through steriliser.

2.  Switch off steriliser by unplugging mains.

3.  Unplug lamp connector.

4.  Remove lamp.

Reverse procedure when replacing lamp, ensuring that lamp is centrally located in the chamber.  Handle only by the ends.

Quartz Sleeve Cleaning (three monthly):
If dirt is allowed to build up on the quartz sleeve it will impair the UV output.  The quartz sleeve should be removed after

one month and inspected for deposits. Clean with methylated spirits (5% hydrochloric acid or phosphoric acid if heavily

fouled) and carefully dry.  Handle the sleeve with tissue to keep it clean.  The sleeve should be cleaned every three

months or as required.

CAUTION: Handling lamp and quartz sleeve. Keep the quartz components free of finger marks to avoid loss of output

through dirt or grease shadows - handle the lamps by their ends where possible.  Wipe lamp and sleeve with clean

cloth or tissue if needed. The o-rings should be replaced annually or if damaged – do not grease the o-rings

Quartz Sleeve Removal

1. Remove lamp as described.

2. Remove drain port cap and empty water from chamber.

2. Undo nut at one end of the chamber and remove o-ring, repeat with nut at other end and remove oring, withdraw

sleeve carefully

3. Inspect o-rings for damage, replace annually

NOTE: When withdrawing sleeve take care not to let the end drop into the chamber as it could break - a clean dowel

inserted right through the sleeve to support it is useful.

Reverse procedure when replacing sleeve.

When replacing quartz sleeve after cleaning, the sleeve should stick out about 1cm at each end.  Place o-ring over closed nut

end and fit closed nut, fastening it hand tight.  Hold the other end of the sleeve in position during the tightening with the

other hand, then fit open end o-ring and cap.

A tiny amount of silicon spray or CRC in the end of aluminium endcap threads will aid easy tightening.  Do not use excessive

force when tightening nuts.  Do not re-use quartz sleeve if damaged.

Water Quality
Where the water being pumped contains unusually high levels of dissolved solids (hard water), iron, manganese or biological
organisms, a deposit build up on the quartz sleeve may occur over time.  This will compromise the effectiveness of the UV
system and the sleeve should be cleaned as required to maintain it in a clean condition.  Discoloured water will reduce the
effectiveness of the UV system and filtration should be installed.
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UV Lamp Failure
 The UV2500 is available with either , red pilot lights, lamp failure alarm or voltage free alarm contacts. In the event of a lamp
failure, the green lamp pilot light will be off, the red pilot light will be on, or the corresponding contact will be in the closed
position. If the pilot light has failed but the UV lamp is still operating, open the enclosure door. The ballast will show either a
green or red light on the ballast  to indicate lamp failure.

Trouble Shooting
The basic electrical circuit is like a fluorescent light. Electronic ballast provides the correct voltage and current for the lamps.

a) U V  LAMP OUT, NO pilot “ON” LIGHT,

1. No mains voltage.

2. Internal circuit breaker failed

3. Check mains power connections inside power supply

.

b) U V  LAMP FLICKERING, Light off, contacts closed

1.  Failed lamp.

2.  Incorrect lamp or ballast fitted.

c) U V  LAMP OUT, ALARM CONTACTS CLOSED

1.  Lamp failed.

2.  Poor connection to lamp (check/clean connector/lamp pins).

3.  Ballast failed. Check LED on Ballast. No LEDs active and 240VAC is on, Ballast has failed.

e) L A M P  OUT, ALARM CONTACTS OPEN

4. Loose connection, faulty ballast or possibly faulty lamp

Care should also be taken when servicing or disassembling the unit and associated pipework to avoid possible injury from

pressurised water. Unplug power, relieve pressure by opening a tap on the discharge side of the unit and allow any water

in the unit to cool before attempting to dismantle

PARTS LIST QUANTITY INFRALIGHT PART NUMBER

UV lamp 2 GPH843T5L/4P 80W 4 Pin or GIA843T5L/4P

Quartz Sleeve 2 Q2320/890, 890x23x20

O-ring 2 O2320

UV Chamber 1 UV2500/SS

Viewing Port 1 UV117

Drain Plug 1 UV118

4 Pin  Plug and Cable 2 UV114, 4 Pin and Cable, 1.5m, 4 Core. 1mm2

Endcap Al Open 2 UV139, Aluminium

Endcap AL Closed 2 UV140, Aluminium

Ballast 2 RH7-900-75, 80W at 0.8amps

Main Switch 1 AESS2, 2 Pole

Pilot Light 2 SEL22LED240

Circuit Breaker 1 C6 Hager, 6 Amp

Enclosure 1 TEAG2939

INFRALIGHT Pty Ltd

Tel: +61 2 4294 2779

Web: www.infralight.com.au

E-mail: iruv@infralight.com.au
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INSTRUCTION MANUAL 
 
Copyright UV Pure Technologies Inc. 2007 
All rights reserved. No part of this document may be photocopied, reproduced, transmitted, or translated 
to another language without the prior written consent of UV Pure Technologies Inc. 
 
UV Pure, Hallett, Upstream ,Crossfire Technology and Pure, safe water. Always are trademarks 
of UV Pure Technologies Inc. 
 
Publication Number: R800001E1 
Fifth Edition, June 2007 
 
 
 

NOTICE 

 
THANK YOU  
By purchasing the Upstream UV system with Crossfire Technology, you can now be certain that 
microbiologically safe drinking water is provided to every tap in the house.  
 
The Upstream outperforms conventional systems by delivering highly effective UV dosage rates for the 
inactivation of pathogens, including: 

• viruses 
• bacteria 
• cryptosporidium 
• giardia 
• legionella 
• E. coli 
• Total coliforms 

 
 
The Upstream units are laboratory tested to achieve a minimum dose of 40mJ/cm2. 
 
Please read the complete instruction manual before installing or operating the Upstream. Retain these 
instructions and the purchase receipt for the unit.  
 
IMPORTANT  
Fill out and send in the product warranty registration card. 
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1.  ABOUT THE UPSTREAM  

The Upstream and the Hallett systems, manufactured by UV Pure Technologies, are the world’s only 
ultraviolet water purification device with patented Crossfire Technology. 
 

US Patent 6,707,048 
Patent Pending in Canada, Australasia, Mexico, Japan, UK, Europe, & Eurasia 

 
 
UV Pure’s Upstream UV systems employ revolutionary Crossfire Technology that is self-cleaning, self-
monitoring, and fail-safe. The Upstream™ system design with Crossfire Technology™  eliminates the 
potential risks associated with conventional single lamp UV systems to provide Pure Safe Water. Always. 
™  
 
Committed to exceeding drinking water purification standards, UV Pure has turned conventional 
technology inside-out by running the water inside the quartz sleeve and including two lamps mounted in 
air, dual smart sensors, elliptical reflectors and an optional fail-safe solenoid valve.  
 
Crossfire Technology is complete UV disinfection: Crossfire Technology incorporates two proprietary 
high-output UV lamps, with elliptical reflectors, that target pathogens with radiation from 360º, to 
deactivate pathogens and provide microbiologically safe drinking water. 
 
Crossfire Technology is risk-free and fail-safe: Crossfire Technology uses dual smart UV sensors 
mounted in air, which cannot foul and are more reliable indicators of system performance than ordinary 
systems. The lamps are fan-cooled and maintain consistent levels of UV output for maximum pathogen 
deactivation. Computerized alarms, and an optional auto shut-off fail-safe valve are on board so you 
know only safe water can enter your water system. 
 
Crossfire Technology is self-cleaning: Crossfire Technology uses a stainless steel wiper to clean the 
inside of the quartz sleeve eliminating quartz fouling and the need for a water softener making abrasive 
quartz cleaning a thing of the past – saving money and the environment. 
 
Crossfire Technology is virtually maintenance-free: Crossfire technology utilizes two lamps mounted 
in air, outside the quartz sleeve so maintaining an Upstream is as easy as changing a light bulb with no 
system draining required. The UV lamps require replacement after 12 months of operation and 
notification of lamp replacement is given via a warning one month in advance. 
 
Crossfire Technology is easy to install: Crossfire technology employs flexible stainless steel hoses 
with Female Iron Pipe (FIP) connections for quick and simple installation. 
 
The Upstream has a smart display: The operator interface allows for unprecedented access to 
information such as lamp lifetime, message history and UV intensity display. 
 
The Upstream can show remote status: Be alerted to any change in system status immediately in any 
room with the optional Remote Monitor. The monitor is a handheld wireless device can be placed in a 
convenient location to provide operational information about the Upstream. 
 
The Upstream has a built-in purge valve: The purge valve eliminates the need to shutdown the unit in 
the event of no water flow for days (as long as water supply is present). It is designed to prevent build up 
metals and minerals on internal components. The purge valve also eliminates nuisance alarms from 
changing water transmittance conditions. 
 
The Upstream offers remote start up: The Upstream can be started or stopped via external device. 
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2. INSTALLATION INSTRUCTIONS 

Before Beginning Installation 

Water Conditions - Pre-treatment Parameters 

Note this section is designed to ensure the optimal performance of your Upstream system. Please review 
the following pre-treatment parameters prior to installation. 
If any specifications are of concern or unclear please contact your water treatment dealer or specialist. 
Note some of the information below is technical in nature and you may want to contact your water 
treatment specialist to review the parameters. 
 
IMPORTANT - Should any of the following water parameters exceed the recommended limits; the system 

will not be serviceable under warranty. 
 
Water Parameters for Treating Drinking Water:  
The minimum water requirements for operating the Upstream system are: 

• UV Transmittance – see Product Specification Table. It is recommended for the water to be 
tested for UV transmittance in any applications using cisterns, surface water or ground water 
under the influence of surface water. 

• Total Dissolved solids (TDS) -  must be less than or equal to 1000 mg/L (mg/L=ppm) 
• Level of turbidity - or cloudiness - of less than or equal to 1 NTU (nephelometric turbidity unit). A 

5 micron sediment filter is recommended before the unit to reduce turbidity (the presence of a 
filter will also simplify disinfection of plumbing – see Disinfecting the Plumbing). For surface 
waters, a dual gradient pre-filter (75x25 or 50x5) is recommended. For temperature and pressure 
ranges and other specifications, please see Product Specification Table. 

 
The Upstream units include a flow regulating device that will limit the flow rate. Warning: Removal of this 
device may allow the water flow to exceed the validated performance of the system which therefore may 
not provide the necessary UV dose to inactivate all pathogens. 
 

Safety Information 

 
WARNING: Potential Shock Hazard 
Use only a grounded electrical outlet when connecting the unit to a power source. If you do not know 
whether the outlet is grounded, check with a qualified electrician.  Do not plug in unit if water is present on 
the unit. 
 
WARNING: Ultraviolet Light Hazard 
The lamps in the unit emit ultraviolet (UV) light that can cause permanent damage to the skin & eyes. 
Never look at the lamp when it is operating.  Do not plug the unit in unless it is properly secured to a 
wall (see Installation Instructions) and the front panel and ballast enclosure door are secure.  Do not open 
the front panel or perform any service unless the unit has been unplugged.  Never look into the unit or 
place any exposed skin into the illuminated areas when it is operating. Do not operate a unit that has 
been damaged or missing any components or safety devices.  
 
Note that service to the unit does not require the removal of the side aluminum panels or aluminum 
endplates and they must remain assembled. The Upstream unit is not intended for use by young children 
or infirm persons without supervision.  Young children should be supervised to ensure that they do not 
play with the Upstream unit. 
 
 

UVUVUV
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Product Specifications Table 

Models NC10-75 NC10-50 NC15-75 NC15-50 
NC30-
75, 1" 

NC30-
75, 1.5" 

Water Capacity 
10 USgpm 
38 L/min     
2.3 m3/hr 

10 USgpm    
38 L/min       
2.3 m3/hr 

15 Usgpm    
57 L/min       
3.4 m3/hr 

15 Usgpm     
57 L/min      
3.4 m3/hr 

28.5 Usgpm  
108 L/min      
6.47 m3/hr 

28.5 USgpm 
108 L/min    
6.47 m3/hr 

min. UV Transmittance 75% 50% 75% 50% 75% 75% 
Operating Pressure1 0-100 psig    

0-690 kPa 
0-100 psig      
0-690 kPa 

0-100 psig      
0-690 kPa 

0-100 psig       
0-690 kPa 

0-100 psig       
0-690 kPa 

0-100 psig       
0-690 kPa 

Water Temperature 
range 

34-104° F    
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

Air Temperature range 34-104° F    
1-40° C 

34-104° F     
1-40° C 

34-104° F     
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

34-104° F      
1-40° C 

Voltage2 115Vac 115Vac 115Vac 115Vac 115Vac 115Vac 
Power Consumption 135W 175W 175W 200W 200W 200W 
Dry Contact Yes Yes Yes Yes Yes Yes 
Remote Monitor Optional Optional Optional Optional Optional Optional 
Remote Start/Stop Yes Yes Yes Yes Yes Yes 
Flow Restrictor Yes Yes Yes Yes Yes No 
Pressure Drop at 75% 
rated capacity 

7 psig   
(48 kPa) 

7 psig     
(48 kPa) 

7 psig   
(48 kPa) 

7 psig     
(48 kPa) 

7 psig     
(48 kPa) 

2 psig     
(13 kPa) 

Inlet & Outlet Port size 1" MNPT 1" MNPT 1" MNPT 1" MNPT 1" MNPT 1.5" MNPT 

Dimensions (L x W x D) 
32"x7.5"x9.3" 

(813x190x 
236mm) 

35.8"x7.5"x9.3" 
(908x190x 
236mm) 

35.8"x7.5"x9.3" 
(908x190x 
236mm) 

39.8"x7.5"x9.3" 
(1010x190x 

236mm) 

39.8"x7.5"x9.3" 
(1010x190x 

236mm) 

39.8"x7.5"x9.3" 
(1010x190x 

236mm) 

       
¹ The optional shutoff valve requires min. 10psig to operate.    
² 100-240Vac versions available with same operating specifications. 
   
The Upstream™ model NC 30-75 with 1” manifolds achieves a dose of 40 mJ per cm2 at a maximum 
restricted flow rate of 28.5 US GPM. 
 
The Upstream™ model NC 30 with 1 ½” manifolds achieves a dose of 40 mJ per cm2 at a maximum 
unrestricted flow rate of 28.5 US GPM.  There is no flow restrictor installed as standard on this model of 
Upstream, therefore, a flow rate below 28.5 GPM will result in a dose greater than 40 mJ per cm2, and 
conversely, a flow rate greater than 28.5 US GPM will result in a lower dose. This model is designed to 
allow for low pressure drop applications and can be programmed to achieve target deactivation levels in a 
broad range of applications and pre-treatment water quality, in combination with external flow restriction. 

Parts Included 

• Upstream UV system complete with integral wall brackets (1) 
• Remote Monitor, 9V battery included (1) (in bundled systems only) 
• Instruction manual (1) 
• Product & warranty registration card (1) 
• Power cord (1) (located within packaging) 
• Stainless flexible hoses (2) per system  (hoses located within packaging) 
• Ultraviolet lamps (2) – installed within the unit 
• External dry contact for remote monitoring or optional autodialer. 
• 20’ of Flexible hose for connection of purge valve to drain 
 
Optional - Pre-treatment sediment and or carbon filter to remove water particles, odor or trace 

chemicals for improved taste.  
Automatic shutoff solenoid valve. 
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Other Materials Needed 

The Upstream requires four # 12  to 1/4” diameter fasteners (not provided) to mount to a wall. 
It also requires male NPT fittings for the hose connections and also for the optional solenoid valve (1”or 
1.5”).  The Upstream unit requires a drain for purge valve discharge line. These fittings, pipe insulation, 
and any piping compatible with the plumbing should be on hand before you begin installation. See Figure 
1B and make a list of all necessary components including solder, paste and thread sealant. Bypass piping 
and valves that isolate the unit are optional, (but recommended) as is a drain valve for draining the unit. 
 
Pipe insulation is to be wrapped around the top hose and any other piping overhead to prevent 
condensation from dripping back onto the unit. 
 
Note: Teflon tape and thread sealant are not required to connect the Stainless flexible hoses to the 
Upstream or to the plumbing system – the FIP connectors mate with male NPT (National Pipe-Taper) 
fittings. The rubber washer in each end of the hose provides the seal. Ensure that the washer is in place 
before making the connection. 
 

Tools Needed 

• pipe cutter, torch and other typical plumbing tools for modifying piping 
• Wrench for tightening hose connections 
• Phillips screwdriver 
• Slotted screwdriver 

 
Do not operate a unit that has been damaged or that is missing any components. If a part is missing from 
your Upstream, contact your dealer.  
 
The installation of the Upstream (see Figures 1A through 1E) should be done in compliance with all 
applicable federal, state/provincial, and local regulations. We recommend that the unit be installed by a 
qualified service technician. Failure to install the system properly may result in property damage 
(leaks/flooding) or personal injury (electrical shock) and will void warranty. 
 
The Upstream is intended only for indoor use in a dry location. Should these minimum installation 
recommendations not be met, the system will not operate effectively. 
 

Location (on a wall) 

The unit must be positioned vertically on a wall (the performance of the system will be adversely 
affected if mounted horizontally) See Figure 1A for clearances. 
 
The Upstream should be installed downstream of (after) any pre-treatment devices such as filters, water 
softeners etc and also any pressure tanks. However, it must be installed upstream of (before) any 
branches in the piping so that all the water is disinfected before splitting and distributing throughout the 
home or facility. If the plumbing system has a grounding lug or strap, this should also be upstream from 
the unit, optional shutoff valve or filters. If grounding of the Upstream or plumbing system is in question, 
please consult your local electrical inspector. 
 

Time Required 

Please note that full installation of the Upstream requires shutting off the main water supply for a number 
of hours. If disinfection is necessary, all pipes must be treated and flushed. Once the unit is plugged in, 
the new UV lamps may take from a few moments to several hours to reach full power.  Having a Lamp 
Alarm is normal with a new system (or with newly installed lamps) until the lamps have reached full 
power. 
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Summary of Installation: 
Unpack and install Upstream on wall 
Install top & bottom hose to unit and to plumbing 
Install optional Shutoff solenoid valve 
Install optional bypass & drain plumbing 
Install purge valve discharge line to a suitable drain line 
 

Assembling the Unit 

Step 1: Unpack the unit, being careful to remove all packaging material.  Inspect the unit for damage 
particularly the quartz sleeve – See Figure 4A for disassembly.  Ensure back reflector is completely 
down – sometimes movement in shipping cause the back reflector to slide up. Push down on it until it 
rests on the bottom plate of the unit. 
 
Step 2: The Upstream has four keyhole slots for convenient mounting – all four should be used. The unit 
should be secured vertically to a solid wall large enough to cover the complete backside of the 
unit – See Figure 1E.  Do not install the unit horizontally. Remove the top and bottom covers of the unit 
to make the mounting holes accessible. 
 
Step 3: Connect the Stainless flexible hoses to both the top and bottom of the Upstream. Make sure that 
the sealing washer is inside the hose end before making the connection. Tighten securely. Wrap the top 
hose with pipe insulation. (Not provided) 
 

Connecting the Pipes 

We recommend that a qualified plumber or certified technician perform the water connections for your 
Upstream. Water must flow into the inlet at the bottom of the unit. The outlet is located at the top of 
the unit. Install the optional shutoff valve before the unit. 
 
Step 1: Shut off the water supply. Caution: Always turn off the water supply before modifying or 
disconnecting any piping. Always open a faucet after shutting off the water supply to relieve water 
pressure and ensure that the water has been completely shut off.  
 
Step 2: If you have decided to install an optional bypass line and drain, you may begin to install these 
fittings at this point. See Figure 1B or 1C for more information on how to connect optional bypass piping 
and drain.  
 
Step 3: Connect the optional solenoid valve to the plumbing just upstream (before) the unit. Note the 
solenoid valve ensures that should the system fail, due to power loss, color in the water or low UV lamp 
output, the system will fail in safe mode and shut down the flow of water to your tap.  
 
The direction of flow through the valve is important – verify flow direction with label on the valve. 
Caution: over tightening a metal fitting into the valve will cause it to crack. Do not over tighten. 
Keep the coil of the valve pointing upward (to prevent water from dripping on it). Water will not flow 
backwards through the valve. See Figure 1D 
 
If you did not purchase the optional solenoid valve please move to Step 4 (b) 
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Step 4: a) Connect the optional solenoid valve to the Stainless flexible hose attached to the bottom of the 
Upstream. Do not bend the hose excessively. Make sure the sealing washer is inside the end of the hose 
before making the connection. The optional solenoid valve plugs into the right hand side of the unit where 
a port is provided. The valve is a non-serviceable component and nothing else should be plugged 
into this port. Secure the cable from the valve to the wall. The optional solenoid valve is normally closed 
and must be powered to open. The valve has a manual override (white lever) that can be used to force 
the valve open should you require water for service/emergency purposes (note in the event of alarm and 
shut down it is recommended you boil your water). In any regulated sites such as municipal 
applications, the manual override  should not be used. For normal operation, always leave valve in 
automatic position. In the Setup menu of the Upstream, toggle the valve to be “Installed” and a monthly 
reminder will appear to test valve. 
 
 b) If you did not purchase the optional solenoid valve simply attach the Stainless flex hose to the 
bottom of the Upstream and to the plumbing fitting. 
 
Caution: Do not allow solder or solder flux to fall in or on the unit. 
 
Step 5: Connect the remaining piping to the top Stainless flexible hose at the top of the unit – do not use 
PVC pipe or braided hose. Make sure the sealing washer is inside the end of the hose before making 
the connection. Do not bend the flexible hose excessively. Tighten securely.   
 
Step 6: Connect the purge valve to a drain using the flexible tubing provided. Ensure the brass adapter is 
inserted into the tubing before tightening the compression fitting. If a Push-In fitting is supplied for 
connecting the flexible tubing, a brass adapter in not provided. The tubing can be run down the right hand 
side of the unit within the recess provided – the plastic cover may be removed to insert tube. The tubing 
should be secured to the wall or floor to prevent it from moving during purging cycle. If the pressure tank 
(water reservoir) is located downstream of the unit, the purge valve must be relocated. A Purge Valve 
Relocation Kit R500003 is required (sold separately).  
 
Step 7: Caution: do not allow the inside of the unit to get wet. Before opening the water supply, 
double check all connections and cover the top of the unit with a rag or some plastic to prevent water 
entry. Ensure front panel is closed. Close any faucets you opened in Step 1 and then slowly turn on the 
water supply to check for leaks. If leaks exist, investigate the cause and repair. Caution: Do not connect 
the unit to electrical power until the piping and unit are free of water leaks. The optional solenoid valve 
can be placed into manual mode to allow water to enter the unit. Switch back to automatic mode when 
done. 
 
Step 8: Once the system is checked for leaks, install pipe insulation on the outlet hose and piping to 
prevent condensation from falling onto or into the unit. 
 

Parallel Installation 

When more than one unit is installed in parallel (flow split between units), the units must be installed with 
manual shutoff valves both upstream and downstream of each unit. This allows one unit to be serviced 
without interrupting the flow to the other units. Another requirement is the installation of a check valve 
downstream of the unit (after the unit). This will prevent the backflow of water to a unit. See Figure 1F. 
 

Remote Monitor Setup procedure (for optional handheld remote) 

 
Step 1: Using the Setup Menu on the Upstream select “Bind Remote Device” and choose a bind number 
(This is a number from 0 to 40 to differentiate each unit in parallel or series.) Each Upstream within an 
approximate 500 feet, line of sight, range should have a different bind number.  Once you have chosen a 
bind number press Enter.  Leave menu display at “Remote Device Bind #” 
 
Step 2: Pick up the remote monitor and then connect the battery.  The remote will display “Init…, Version 
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# of program and then “UNBOUND” (if never initially bound). Press and hold the button and the display on 
the remote monitor will then show “BINDING”. The button can be released at this point. When the display 
on the remote shows “BOUND”, the process is complete. If the unit does not display “Bound”, repeat the 
process with a different Bind # on the main unit (even if a message suddenly appears, repeat the 
process). It must say “BOUND” on the remote monitor.  
 
Note: Pressing and holding the button of the remote monitor at any time will initiate another 
binding process. 
 
Step 3: Syncronization is now complete, return to the main UV Pure unit. You must return the screen 
from Bind #  to “Bound” by pressing Enter and then the Down Arrow button. This will cycle the bind 
numbers down until you get the “Bound” screen. Once at “Bound”, press Enter and then press Left Arrow 
several times to return to main page. 
 
Step 4: Disconnect the battery on the remote monitor and then reconnect. It will then sync up with main 
unit within a few moments. 
 

OPTIONAL 
SOLENOID 
VALVE

MANUAL SHUTOFF
VALVE - ESSENTIAL

OPTIONAL 
DRAIN

20" FILTER
HOUSING

TYPICAL INSTALLATION
OF PARALLEL  UNITS

MANUAL SHUTOFF
VALVE - ESSENTIAL

CHECK VALVE
ESSENTIAL

 
Figure 1F 
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Plugging in the Upstream 

Step 1: Ensure that the front panel of the unit is closed and the unit is securely fastened to the wall. 
(Note: You should not open the front panel unless the unit has been unplugged).  
 
Caution: Do not operate unit dry. There must be water in the treatment chamber to prevent damage to 
internal components. 
 
Step 2: Plug the female end of the power cord into the power entry module located on the left side of the 
front panel. The power cord must be removed before front panel can be opened. See Figure 1B or 1C. 
 
Caution: Use only a grounded electrical outlet when connecting the unit to a power source. If you do not 
know whether the outlet is grounded, check with a qualified electrician. If an extension cord is necessary, 
the cord should contain a ground and be rated for the same amperage as the unit. If there is a possibility 
of voltage spikes in the supply line, a voltage suppressor (surge protector) should be used. 
 
Installation is now complete. 
 
Important: after the unit has been operating for a few hours, unplug the unit and check all hose 
connections for leaks (the top hose in particular). Repeat this procedure periodically.  
 
Proceed to system operation for further instruction to ensure optimal performance. 
 

Flushing Instructions 

Flushing the system is required after installation or after any disassembly and cleaning. Flushing may 
also be required to remove colored water from the unit. Most filters (if installed) also require flushing prior 
to use – follow the manufacturer’s recommendations. 
  
The system may be flushed in two ways. It can be done manually by disassembling the unit and filling 
and draining the unit by hand (see Cleaning the Unit). Flushing may also be done while the unit is 
operating. Plug in the unit and open a faucet closest to the unit and run the water for a minimum of 15 
minutes. 

 

Control Interfaces  

REMOTE MONITOR (OPTIONAL) 

 
The Upstream system is available with a remote monitor that monitors the system operation and alerts 
you to any change in status.  If the unit did not come with a Remote Monitor, the main unit will display 
“Radio Initialize Problem” or “Radio Device Not Installed” upon start up – please ignore this message. If 
the unit is equipped with a Remote monitor, install the 9v battery (included) in the remote monitor and 
place the monitor in a location of your choice. The remote will operate up to 164 feet (50m) from the 
Upstream system location,  (Please note that masonry walls decrease the distance the remote can 
communicate with the Upstream system).  The remote will run through a diagnostic and then sync with 
your Upstream system and display a message indicating unit status. If a warning or alarm is displayed, 
detailed information will be available at main unit.  If the remote loses communication with the Upstream, 
it will display “No Sync”. Move the monitor to a different location until communication has been 
reestablished. 
 
The radio frequency used by the remote is  2.4GHz and has FCC modular approval grant to meet FCC 
Part15, EN300 328-1, EN301 489-1, Industry Canada RSS-211. 
 
EXTERNAL ALARM CONTACTS 
The Upstream system provides an external “dry” contact for remote alarms or autodialers – the word “dry” 
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indicates no voltage present at the contact. It can be wired normally open or normally closed. The contact 
is referred to as a “System Run” condition. The status of the contact changes when the Upstream unit 
changes from a normal condition (energized relay) to alarm condition (de-energized relay). The contact is 
meant for control purposes only, not to drive devices. The maximum rating of the contact is 24 Vdc. When 
the unit is awaiting a remote start, the relay is energized. See Figure 1G 
 
 
REMOTE START/STOP 
The Upstream has remote start/stop capability which allows it to remain idle without operating the UV 
lamps. When a signal is given (voltage applied), UV lamps are energized. This is convenient for locations 
requiring periodic disinfection such as pump houses. It is recommended to limit starts and stops of 
the UV lamps to two per day. Any more may jeopardize lamp life and is not covered under warranty. 
The maximum rating of the contact is 22-36 Vdc, 0.5W max or 16-28 Vac, 0.5W max. The remote 
start/stop is disabled by default and can be enabled in the Setup section of the menu.   
 
There is a knockout provided at the base of the front panel for cable entry.  See Figure 1G & 1H. 
 
Caution: Unplug the unit before gaining access to do any wiring or accessing ballast enclosure. 
 
The door to the ballast enclosure must be opened to gain access to external alarm and remote start/stop 
contacts. As well, the blower and blower housing must be removed for cable entry. See Figure 1G & 1H. 
 
Step 1: Loosen screw that secures door – no need to remove.  
 
Step 2: Unplug blower from circuit board – connector J6. 
 
Step 3: Open blower housing panel and remove screw that secures it. 
 
Step 4: Gently pull out blower housing and blower allowing connector and wire to follow. 
 
Step 5: Remove knockout & install conduit / external wiring up to circuit board and terminate. Wiring may 
be secured internally to standoffs but allow enough slack to allow front panel to open.  
 
Step 6: Test opening of front panel to ensure newly installed wires do not restrict movement. 
 
Step 7: Replace blower and blower housing and allow connector & wire back to the circuit board. Secure 
with screw. Ensure wires do not obstruct blower. 
 
Step 8: Plug in blower connector to J6. 
 
Step 9: Close ballast enclosure door and secure with screw. 
     

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 185 of 1480



 

Released on 6/1/07 - R800001E1 UV Pure Technologies Inc. © 2007 
No part of this document may be photocopied, reproduced, transmitted, or translated to another language without the prior written 

consent of UV Pure Technologies Inc. 
For additional info    call  1-888-407-9997   or   email  info@uvpure.com    or    visit  www.uvpure.com 

17

 

G
R

O
U

N
D

P
O

W
E

R
 IN

P
U

T

M
O

TO
R

, P
. V

A
LV

E

U
V

 B
LO

W
ER

A
IR

 T
H

E
R

M
IS

TO
R

C
B

 F
AN

R
E

M
O

TE
 S

/S
 0

R
E

M
O

TE
 S

/S
 1

D
R

Y
 C

O
N

TA
C

T 
N

C
G

R
O

U
N

D

D
R

Y
 C

O
N

TA
C

T 
N

O
D

R
Y

 C
O

N
TA

C
T 

C
O

M
M

&
 W

. T
H

E
R

M
IS

TO
R

B
LU

E

Y
E

LL
O

W

R
E

D

Y
E

LL
O

W

SHUTOFF VALVE 
TB1

J2 J6 J14 J7

TB
3D

TB
3C

TB
3B

TB
3A

J1F1

FAN

CIRCUIT BOARD
J4

(SEE FIGURE 1H)

SHUTOFF SWITCH

FAN
F1 J1

TB
3A

TB
3B

TB
3C

TB
3D

J7J14J6J2
TB1

SHUTOFF VALVE 

Y
E

LL
O

W

R
E

D

Y
E

LL
O

W

B
LU

E
&

 W
. T

H
E

R
M

IS
TO

R

D
R

Y
 C

O
N

TA
C

T 
C

O
M

M
D

R
Y

 C
O

N
TA

C
T 

N
O

G
R

O
U

N
D

D
R

Y
 C

O
N

TA
C

T 
N

C

R
E

M
O

TE
 S

/S
 1

R
E

M
O

TE
 S

/S
 0

C
B 

FA
N

A
IR

 T
H

E
R

M
IS

TO
R

U
V

 B
LO

W
E

R

M
O

TO
R

, P
. V

A
LV

E

P
O

W
ER

 IN
P

U
T

G
R

O
U

N
D

VIEW WITH BALLAST ENCLOSURE DOOR OPEN
UNPLUG UNIT BEFORE OPENING DOOR

(M
AR

KE
D

 R
ED

) (+
)

(-
)

 
Figure 1G 
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BLOWER HOUSING PANEL

                        
            

Figure 1I  
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3. OPERATING INSTRUCTIONS 

The Upstream applies advanced Crossfire Technology, yet is simple to operate. With automatic quartz 
cleaning, periodic shutdowns are not necessary to inspect the cleanliness of the quartz. The only required 
maintenance is the replacement of the two UV lamps every 12 months (note - if you shut your system 
down for seasonal use - the lamp life will be extended) 
 

Unit Functions 

AMBER LIGHT
WARNING CONDITION

RIGHT ARROW
ALSO "ENTER"

GREEN LIGHT
UNIT TREATING

RED LIGHT
ALARM CONDITION

UP ARROW

DOWN ARROW

LEFT ARROW

LCD DISPLAY

 
Figure 2 

 
There is an LCD display, four pushbuttons, and three indicating lights on the front panel. See Figure 2.  
The pushbuttons allow you to navigate the menu screens on the LCD display. See Menu section 
 
LCD Display 
The 2 line backlit display provides status information including lifetime remaining on lamps, message 
history and setup options. See Menu Section.  
 
PUSHBUTTONS 
Left Arrow – press to move back to a previous menu and or to escape from a menu choice. 
 
Up Arrow – press to move up a menu in a section and also select data whether it is menu choices or 
numerical values. 
 
Down Arrow – press to move down a menu in a section and also select data whether it is menu choices 
or numerical values. 
 
Right Arrow – press to Enter selection or save value. 
 
Indicating Lights 
Green Light – situated at the bottom, an illuminated green light indicates the Upstream is treating 
normally. A flashing green light means the lamps are not yet at full power or the unit is in standby mode 
awaiting a remote start. 
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Amber Light – situated in the middle, an illuminated amber light indicates a warning of some condition 
that, if not addressed, could impact the Upstream’s performance. Warnings should be  addressed as 
soon as possible. Warnings are accompanied with a single beep, messages and troubleshooting tips on 
the LCD display. 
 
Red Light – situated at the top, an illuminated red light indicates an alarm which has significantly 
impacted the Upstream’s performance and it must be addressed immediately. Alarms are accompanied 
with continuous beeping, messages and troubleshooting tips on the LCD display. 
 
 

Starting the Unit 

 
Caution: Do not operate unit with the front panel or ballast enclosure door open. Do not try to 
open the front panel or ballast enclosure door when the unit is operating – Shutdown and unplug 
the unit first before trying to gain access. The Upstream contains a safety switch that will disable the lamp 
power supply (ballast) if the front panel is not completely closed. 
 
Caution: Do not operate unit dry. There must be water in the treatment chamber to prevent damage to 
internal components. In the event of a lack of water or water supply being turned off, shutdown the unit 
until the water supply can be restored. In the event of a power failure, the unit will shut down and the 
solenoid valve (optional) will close, preventing water from flowing. When the power returns, the unit will 
automatically restart and perform a self-test. If no faults are detected, the unit will return to normal 
operation and the solenoid valve (optional) will open. Note that even during a brownout, the supply 
voltage may drop low enough to cause the unit to shut down. If the unit does not automatically restart as 
described above, shutdown and unplug the unit and plug it in again.  
 
Step 1: Plug the unit into a grounded outlet to start the lamps. Caution: Never look into or place any 
exposed skin into the illuminated areas when the unit is operating. 
 
Step 2: Once the unit is plugged in, all three lights will illuminate an audible alarm will sound and the 
display will become active. This verifies that the lights and the audible alarm are functioning. The unit then 
performs a self-test. During this test, the green light flashes and the solenoid valve (optional) remains 
closed. A solid green light appears when the UV lamps have reached full power and there are no system 
faults. New lamps may take from a few moments to several hours to reach full power. Continue to 
run the unit until the lamps reach full power. The solenoid valve (optional) will then open and allow 
water to flow through the unit. This is the normal operating mode of the unit.  If the UV lamps fail to ignite, 
the unit will try several more times before issuing an alarm. 
 

Remote Monitor (optional) 

The Upstream unit is available with a wireless alarm that can be positioned up to 164 feet (50m) from the 
unit. The remote device has a LCD display to provide status messages and an audible alarm that sounds 
in the event of a system fault – detailed information about the fault would be available at main unit. The 
remote device is battery powered (9V) and can be conveniently located near the kitchen tap for a home or 
in the office for a school. Pressing the button on the remote will silence the beeping when an alarm occurs 
and it will cause any message to be redisplayed. If several warnings or alarms conditions exist at one 
time, pressing the button repeatedly will cycle through all messages. 
 

Automatic Quartz Cleaning Device 

The self-cleaning feature of the Upstream system involves a wiper turning inside the quartz sleeve.  The 
wiper operates soon after power up of the lamps and then every 4 hours it will cycle for 5 minutes.  The 
wiper can be enabled anytime in the Service section of the manual. 
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Built in Purge Valve 

The Upstream contains a flushing or purge valve that cycles water through the unit during long periods of 
no water usage. The Upstream monitors water usage by measuring the rise in water temperature within 
the treatment chamber. During periods of no water flow, the purge valve will expel up to 1 gallon (4 liters) 
of water every 60-90 minutes depending on inlet water temperature and pressure. 
 

Shutting Down of Unit and Seasonal Use  

To power down the Upstream, press Enter when the screen displays “Unit Treating”. Select Shutdown 
Unit from the main menu and after the message You may safely unplug your unit appears, unplug the 
unit. If an alarm condition exists, the Upstream is to be simply unplugged to power down. 
 
The Upstream can operate for extended periods of time without water usage as long as the water 
supply is present.  The unit may be shutdown in the case of seasonal residences or during a vacation. If 
the possibility of freezing exists, the unit and any filters must be drained. (See Draining the Unit.) Upon 
returning, reconnect all fittings, close all valves and turn on water supply. Plug in the Upstream and when 
operational, flush the water through the unit for at least 5 minutes. 
 
Caution: When the unit is not operating, the solenoid valve (optional) remains closed. If the solenoid 
valve is forced open or if the optional bypass piping is used, untreated water may enter the plumbing 
system. Emergency use of untreated water is the only situation where the bypass piping should be used. 
Any water used for drinking should be boiled. Unplug the unit if the bypass is used. Do not run the unit 
dry. This will cause potential damage and scratching of the quartz sleeve. 
 

Disinfecting the Plumbing 

Disinfection of the household or facility plumbing should be performed after the Upstream has been 
installed and is operating. This procedure should also be done if the unit is not functioning normally, if the 
bypass has been used, or if there has been a high background bacteria count in a water sample. 
Disinfecting the plumbing will ensure that any potential bacteria or contaminants in the distribution system 
are treated prior to system use. 
 
Please note that this procedure is ineffective against protozoa that can be found in surface water or 
shallow wells under the influence of surface water. Under these circumstances, it is important to perform 
the disinfecting procedure and then operate the Upstream.  
This procedure does not work with sediments or heavy biofilm and encrustations, which must be removed 
mechanically.  
 
The accepted practice for sanitizing the household or facility plumbing involves adding 50 ppm chlorine 
from bleach for 12 hours and then flushing. This can be achieved by doing the following: 
 
Step 1: Turn off the unit by unplugging it. 
 
Step 2: Shut off the water supply and relieve the water pressure by opening a faucet. 
 
Step 3: Remove the filter from its housing and fill the housing with bleach.  
 
Step 4: Re-mount the housing (but not the filter) and plug in the Upstream to turn it on. 
 
Step 5: Once the Upstream is operating, turn on the water supply and run water to all faucets (hot and 
cold), toilets, the washing machine and other water-using appliances – the bleach must fill every inch of 
plumbing. The UVT alarm may arise after the introduction of bleach. If this occurs, use the manual 
override on the solenoid valve (optional) to keep valve open during procedure. Return override to auto 
position afterward. 
 
Step 6: When you detect the odor of chlorine at each spot, stop running the water and let the bleach 
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remain in the lines for at least 12 hours – turn off the Upstream unit. 
 
Step 7: After the waiting period is over, flush every line for at least five minutes or until the odor of 
chlorine is gone. If you have a septic tank, the water should be flushed to a safe waste disposal site or 
de-chlorinated, not directed into the septic tank. 
 
Step 8: Now that the disinfection procedure is complete you will need to return the filter to its housing. 
Shut off the water supply, relieve water pressure by opening a faucet, and return the filter to the housing. 
Allow a few days after a disinfection procedure before getting a sample since residual chlorine may affect 
the results.  
 
Have the water tested by a local recognized testing agency prior to any water consumption. UV Pure 
partners with water testing organizations in select locations throughout North America. Contact UV Pure 
for potential water testing partners: 1-888-407-9997. The testing should be performed on a regular basis 
as required by local regulations. 
 
Caution: Do not allow corrosive chemicals to remain in the unit for more than 12 hours – Do not 
operate unit during this time period as heating the water will increase corrosive nature of 
chemicals. 

 

4. MENU AND TROUBLESHOOTING 

The Upstream will run unattended until an alarm, or fault, arises. If an alarm does occur, the solenoid 
valve (optional) will close, preventing water from flowing. The green light will go out, the red light will 
illuminate, the audio alarm will beep, the remote will beep and an alarm message is displayed on the 
Upstream. The fault should be corrected to return the unit to normal operation and have the water flow 
again. Note that the audible alarm can be silenced for 24 hrs, 48 hrs or 1 week in the Service Section of 
the menu.  
 
In addition to system alarms, there are system warnings. System warnings do not close the optional 
solenoid valve. A warning allows the problem to be addressed before the solenoid valve closes. If the 
warnings are left unattended, a system fault may occur. For a warning, the audio alarm will sound once, 
the amber light will illuminate, the remote will beep once, and a warning message is displayed on the 
Upstream.  
 
The disinfection of water will occur as long as the unit is properly maintained in accordance with the 
instructions set out in this manual. Operating a malfunctioning unit or defeating any system sensors may 
jeopardize the safety of the water. If any system failure occurs and water enters the plumbing system 
without being disinfected, if the optional shutoff valve has been placed into manual mode, or if the 
optional bypass is used, any water used for drinking should be boiled. Under these circumstances, the 
water supply should be disinfected after returning the unit to normal operation. 
 
If water should fall on the unit, unplug the unit and repair leak (or add pipe insulation to prevent 
condensation runoff). Dry up all remaining water and inspect lamps and reflectors for water spots and 
clean if necessary– see section on Replacing and Cleaning UV Lamps. Inspect reflectors for water 
damage.  The reflectors are the shiny curved panels in front and behind the lamps. The reflectors may be 
wiped with a clean soft cloth. If the panels do not come clean or are damaged, they must be replaced. 
In the event of an alarm, a physical inspection of the unit with the power off should be done to try to 
identify a cause. A troubleshooting guide is provided with each alarm or warning message and presented 
in the Menu Section of the Instruction Manual. 
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Navigating the Menu 

 
MAIN MENU 

Alarm Conditon         
Exists

Display Active Alarm 
message

UV Pure         
Technologies

Self 
Diagnostics

Starting           
Lamps

Unit Treating Shutdown unit           
NO/YES          

You may safely 
unplug your unit 

Lamp life remain        
## hours

Reset Lamp Hours       
NO/YES          

On Standby, Wait   
for Remote Start

LampStarts Total        
/Last 24hr   ### / ###

Power Ups            
###

Net UVT         UV Int.    
XXX%          XXX%

Unit Model #           
NC10-75

Service Menu See Following           
Sections

Setup Menu            
NC 10-75

See Following           
Sections

Alarms and 
Troubleshooting

See Following           
Sections

Message History See Following           
Sections

Startup messages

If Enabled - See Setup

Use Up, Down, Left & Right Arrows to Navigate
Use Right Arrow as Enter.
Use Right Arrow to Change Value
Use Right Arrow to Accept Value
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Service Menu 

Setup Menu  

Service Menu Enable Wiper           
AUTO 

Enable Wiper        
AUTO/ON/OFF

Enable Purge Valve      
AUTO 

Enable Purge Valve   
AUTO/ON/OFF

Temperature            
Readings

Water  Temp.       
deg C          deg F

    UV Air Temp.          
deg C          deg F

     CB Air Temp.    
deg C          deg F

Audio Alarm             
AUTO 

Audio Alarm         
AUTO/Disabled 

24hrs/48hrs/ 1 week 

Technical               
Service

Enter Password      
######

Serial Number          
######

Lifetime Counter         
######

Program Version         
######

Service Codes List values

Setup Menu            
NC 10-75

Language              
English

Language           
English/French

Remote StartStop  
Disabled

Remote StartStop 
Disable/Enable

Shutoff Valve            
Not Installed

Shutoff Valve        
Not Installed / Installed

Unit                   
Configuration

Enter Password      
######

Remote Device      
BIND #

Bind Remote            
Device                

Remote Device      
BOUND
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ALARMS & TROUBLESHOOTING MENU 

 
 
 

Alarms and 
Troubleshooting

Lamp Alarm -           
Low UV Intensity

Lamps need to      
burn in

Continue to          
operate lamps

UV Air Temp.       
High

Check if filter         
dirty, fan fail

Check if room          
temp within spec

UV Air Temp.        
Low

Check if room        
temp within spec

Switch lamps & 
examine values

Only one lamp        
may be low

Sensor may         
have drifted

New sensor or 
calibration reqd

Lamps require 
replacement

Install 2 lamps        
& reset counter

Front Panel ajar Fully Close           
front panel

Lamps not               
striking

Front Panel ajar Fully Close           
front panel

Check lamps        
or ballast

Lamp Lifetime        
exceeded

Lamps require 
replacement

Install 2 lamps        
& reset counter

End of Lamp Life         
Approaching

Lamp cycling            
too often

Reduce the # of      
lamp starts/day

ALARM

WARNING

ALARM

ALARM

WARNING
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ALARMS & TROUBLESHOOTING MENU (CONT’D) 

 
 

Alarms and 
Troubleshooting

Treatment  Alarm Both UVI &          
Net UVT are low

Review both UVI      
& UVT values

Low UVT Alarm Check Pretreat-   
ment devices

Inspect unit          
for fouling

Confirm Wiper    
motor operation

Confirm purge valve 
operation

Check reflectors

Sensor may         
have drifted

New sensor or 
calibration reqd

Lamps require 
replacement

Install 2 lamps        
& reset counter

Wiper not               
turning

Check wiper         
motor operation

Water                
temperature high

Check purge         
valve operation

Check shutoff        
valve operation

ALARM

ALARM

WARNING

WARNING
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ALARMS & TROUBLESHOOTING MENU (CONT’D) 

 

Message History Menu  

 

Alarms and 
Troubleshooting

Circuit board        
temperature high

Check CB fan 
operation

Check if room        
temp within spec

UV Chamber            
Temperature High  

Check if filter        
dirty, fan fail

Check if room        
temp within spec

Temperature            
Sensor Failure

Check CB           
temp.  Sensor

Check UV Air        
temp. Sensor

Check Water        
temp. Sensor

Microprocessor          
failure

Unplug unit and 
recheck.

UV Sensor              
Failure

Check connection

Power reset Power interrup-      
tion occured

Test Shutoff             
valve

Confirm valve        
closes and opens

WARNING

WARNING

ALARM

ALARM

ALARM

Message History Alarm,  Warning or     
Status messages

Message #          
Time #### hrs 

Last 50 messages Time based on 
lamp counter

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 197 of 1480



 

Released on 6/1/07 - R800001E1 UV Pure Technologies Inc. © 2007 
No part of this document may be photocopied, reproduced, transmitted, or translated to another language without the prior written 

consent of UV Pure Technologies Inc. 
For additional info    call  1-888-407-9997   or   email  info@uvpure.com    or    visit  www.uvpure.com 

29

5. MAINTENANCE 

 
Test Shutoff Valve Monthly 
The Optional Solenoid Shutoff valve should be tested monthly to confirm it opens and closes. Unplug 
valve from unit to confirm water stops flowing. Plug the valve in again to confirm water continues to flow. 
 
Clean Air Filter Periodically 
The Upstream contains a washable air filter in the blower housing panel (See Figure 1H). Periodically 
check and clean the filter to ensure blower operation is not impeded. 
 

Replacing and Cleaning UV Lamps 

The Upstream contains two ultraviolet (UV) lamps that emit high-intensity UV light in the germicidal range, 
providing effective disinfection of the water flowing through the unit. The lamps in your unit will decay over 
time and should be replaced every 12 months for optimum performance. Avoid continuously starting and 
stopping the unit within a 24 hr period, as this will accelerate the aging of the UV lamps (note: however 
shutting down the system for seasonal use will extend lamp life) 
 
Your unit has an internal timer to keep track of the lifetime of the lamps. It will issue a warning when the 
end of their lifetime approaches (see Troubleshooting Guide). The amount of life remaining on the lamps 
is measured in hours and can be seen in the main section of the menu. 
 
The lamps can be replaced in a few minutes. Draining the unit is not required.  
See Figure 3. 
 
Caution: The lamps in the unit emit ultraviolet (UV) light that can cause permanent damage to the skin 
and eyes. Never look at a lamp when it is operating. Always unplug the unit before replacing 
lamps. 
 
Caution: Never touch the bulb (quartz portion) of a lamp with your fingers. Handle the lamp by its ends 
only. If the surface of the lamp becomes dusty or dirty, use a clean lint-free cloth and some rubbing 
alcohol to remove the dirt. For more difficult stains such as water spots, use a scale remover to remove 
the stain and then rubbing alcohol afterwards. The lamps are fragile and must be handled with care. 
 
Tools Needed 

• Slotted screwdriver 
• 3/16” hex wrench (Allen wrench) 
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FRONT PANEL
ASSEMBLY

UV LAMP
THUMB
SCREW

TOP COVER

LAMP SOCKETS

UNPLUG
UNIT

TO OPEN

NOTE: DO NOT TWIST/TURN THE LAMPS
            WHILE PINS ARE ENGAGED

USE A SCREW DRIVER TO
PRY LAMP UP HERE

OR HERE

 
Figure 3 

 
Step 1: Always shutdown and unplug the unit before attempting to install or replace the lamps. This will 
close the solenoid valve (optional) and temporarily shut off the water supply. Caution: The lamps heat up 
after continuous use and can burn your skin if touched. Allow lamps to cool for five minutes before 
removing them.  
 
 
Step 2: Remove the top cover  by pulling each side of the plastic top cover outward from the unit. This will 
reveal the two thumb screws that secure the front panel in place. Loosen the thumb screws (hex wrench 
may be required) so that the front panel may be tilted forward to reveal the lamps. Hold the front panel 
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until it comes to rest at a 45° position. 
 
Step 3: Slowly lift the old lamps out of the unit. Do not twist the lamps when they are installed. For 
assistance in this task, use a flat screwdriver and pry the lamps up either below tabs at the top of the 
lamp or between lamp base and socket (see Figure 3). Dispose of the old lamps in the same way as you 
would dispose of ordinary fluorescent tubes. Note that old lamps should be disposed of at a household 
waste management depot or transfer station; contact your local recycling and waste management 
authority for proper disposal procedures in your area. 
 
Step 4: Install the new lamps into the unit, being careful not to touch the bulb. Align the tab of the lamp to 
face the outside of the unit, as shown in Figure 3. Once the pins of the lamp begin to engage into the 
lamp socket, push firmly down on the top of the lamp. Do not twist the lamps when they are installed. 
The lamp will come to rest when the lamp pins are fully inserted into the socket. When pressing down, be 
sure to position the lamp ceramic end in the centre of the hole in the lamp holders. Repeat for the other 
side. 
 
Step 5: Return the front panel to the upright position and secure it by tightening the thumbscrews. 
Replace the top cover 
 
Step 6: Record the date of the lamp replacement in your Service Record Sheet.  
 
Step 7: Plug in the unit. 
 
Step 8: Wait for the start-up sequence to end, then select the Lamp life remaining screen. Press Enter 
move to next screen to reset counter. Push Up or Down key to select YES and then press Enter. The 
lamp hours will reset to 9000. New lamps may take from a few moments to several hours to reach 
full power. Continue to run the unit until the lamps reach full power. The solenoid valve (optional) 
will remain closed until the lamps have reached full power. 
 

Draining the Unit 

The Upstream does not normally require draining for routine operation or lamp replacement. Draining is 
necessary to disassemble the system, to protect against freezing, or to remove poor-quality water. 
 
Step 1: Shut off the water supply. 
 
Step 2: Shutdown and unplug the unit from the electrical outlet. 
 
Step 3: Place a bucket under the unit to collect the water. 
 
Step 4: Open a faucet downstream of the unit. 
 
Step 5: If you have installed the optional drain valve, open the drain valve. If you do not have an optional 
drain valve, disconnect the Stainless flexible hose below the unit and allow the system to drain for a few 
minutes.  
 
Step 6: When draining is complete, close the drain valve or reconnect the flexible hose. 
 
Step 7: Close any faucets that were previously opened. 
 

Cleaning the Unit 

The Upstream has automatic quartz cleaning and does not normally require disassembly and cleaning of 
the quartz - the quartz will remain clear and transparent as glass. If a component of the cleaning device 
fails, such as the wiper motor, or in extreme water cases the quartz may become fouled and require 
manual cleaning. In this situation the UVT alarm will arise and alert you to the unsatisfactory conditions. 
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Follow the steps below to inspect the quartz and disassemble the unit for quartz cleaning. 
 
Caution: Always shutdown and unplug the unit before performing any maintenance. Never operate a unit 
unless the front panel is completely secured. 
 
Tools Needed 

• slotted screwdriver 
• 3/16" Hex wrench (Allen wrench) 

Determining the Need for Cleaning 

REMOVE
TOP COVER

QUARTZ

PULL OUTWARDS
AND LIFT

LOOSEN SCREW

 
 

Figure 4A 
 
 
Step 1: Shutdown and unplug the unit. 
 
Step 2: Remove the top cover by pulling each side of the plastic top cover outward from the unit, and 
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loosen the thumb screws. 
 
Step 3: Tilt and hold the front panel until it comes to rest at a 45° position. 
 
Step 4: Examine the quartz sleeve both inside and out. If it is clean, no disassembly is required. Return 
the front panel to the upright position and tighten thumb screws. Plug in the unit and operate as normal.  
 
If the quartz sleeve is dirty on the outside, proceed to wipe it down with a clean lint-free cloth and rubbing 
alcohol to remove the dirt. If the quartz sleeve is dirty on the inside, proceed with in-place cleaning or 
disassembly. 
 
Caution: The quartz sleeve can break or chip if mishandled. Always handle it with care and keep it in a 
safe place if it is removed from the unit. Do not strike the quartz sleeve with any tool, since even the 
smallest chip can cause it to break under pressure. 
 
 

In-place cleaning 

Your Upstream is equipped with a self cleaning wiper that (in normal operating circumstances) maintains 
the quartz, ensuring years of full disinfection.  However, there are rare instances where water chemistry 
requires some manual quartz cleaning as well.  This procedure will clean the quartz without its removal 
from the unit. This is a quick and easy procedure that works well in most cases.  
   
Step 1: Fill a bucket or container with water before shutting off the water supply since you will need the 
water later to clean the quartz sleeve. A squeeze bottle is useful for applying water or cleaning solution to 
the inside of the quartz sleeve. 
 
Step 2:  Shutdown the unit, unplug and open the front panel by pulling each side of the plastic top cover 
outward from the unit. This will reveal the two thumb screws that secure the front panel in place. Loosen 
the thumb screws (hex wrench may be required) so that the front panel may be tilted forward to reveal the 
lamps. Hold the front panel until it comes to rest at a 45° position. 
 
Step 3: Place another bucket under the unit and drain the unit until there is about 1” (3cm) of water left in 
the quartz sleeve (see Draining the Unit). 
 
Step 4: Disconnect the top hose from the plumbing side (not the unit side but other end). 
 
Step 5: Add about 2 oz. (60cc) of cleaning solution to the top hose. The cleaning solution can be a citric 
acid, vinegar or other non-hazardous solutions. Any solution used should be thoroughly rinsed out 
afterwards. Fill the rest of the quartz with water. 
 
Step 6: Let the cleaning solution remain in the quartz for at least 10-20 minutes.  
 
Step 7: Manually turning the wiper may greatly assist the cleaning process. To do this, remove the motor 
assembly and turn the wiper shaft with a flat-bladed screwdriver (counterclockwise while looking at the 
shaft). 
 
Step 8: Drain the unit and inspect the quartz sleeve. If clean, flush the unit with clean water. If fouling 
remains, repeat procedure. 
 
Step 9: Once the unit is clean, reassemble the unit including the motor and top hose connection. 
 
Step 10: Slowly open the water supply and check for leaks. 
 
Step 11: Replace all covers and plug in the Upstream unit. 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 202 of 1480



 

Released on 6/1/07 - R800001E1 UV Pure Technologies Inc. © 2007 
No part of this document may be photocopied, reproduced, transmitted, or translated to another language without the prior written 

consent of UV Pure Technologies Inc. 
For additional info    call  1-888-407-9997   or   email  info@uvpure.com    or    visit  www.uvpure.com 

34

Disassembling the Unit 

NOTE: This procedure is not recommended for individual household users please contact your certified 
water specialist to assist should disassembly be required.  
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Figure 4B – Upstream 
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  Figure 4B – Upstream Parts List 
 

 
 
Step 1: Fill a bucket or container with water before shutting off the water supply since you will need the 
water later to clean the quartz sleeve (28). A squeeze bottle is useful for applying water or cleaning 
solution to the inside of the quartz sleeve. 
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Step 2: Place another bucket under the unit and drain the unit (see Draining the Unit). 
 
Step 3: Open the front panel. The lamps may be removed to prevent them from getting dirty or damaged. 
 
Step 4: Disconnect the Stainless flexible hose (1) from the top of the unit and remove the top quartz seal 
assembly. 
 
Caution: Do not damage the sealing surfaces of the end caps (26 and 35) or the shaft of the wiper 
assembly (21). Handle these parts with care to prevent water leaks. 
 
Use the 3/16” Hex wrench to remove the four fasteners in an alternating pattern (top left, bottom right, 
bottom left, then top right). The bottom  quartz seal assembly does not require removal to clean the 
quartz, so leave it in place. This will support the quartz sleeve during cleaning and simplify the overall 
process. 
 
Step 5: Remove the top quartz seal assembly (Figure 4C) by lifting it straight up.  The wires are bundled 
together using a tie wrap.  If you require more room to lift the top quartz seal assembly, cut the tie wrap to 
give you more freedom to lift the assembly over the wiper shaft. 
 
 
Step 6: Remove the wiper assembly (21) by carefully lifting it up and out of the quartz sleeve. Rotating it 
as you lift will help. Caution: the wiper blades are sharp, handle them with care. 
 

MOTOR
MOTOR
PURGE VALVE
PURGE VALVE
THERMISTOR
THERMISTOR

WIRES

CUT WIRE TIE WRAP
WHEN NECESSARY

REMOVE & SUPPORT
TOP QUARTZ

SEAL ASSEMBLY

DISCONNECT 1/4"
PURGE VALVE DRAIN

REMOVE WIPER ASSY. BY
ROTATING IT COUNTER-
CLOCKWISE AS YOU LIFT

DISCONNECT
FLEX. HOSE

 
     Figure 4C 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 205 of 1480



 

Released on 6/1/07 - R800001E1 UV Pure Technologies Inc. © 2007 
No part of this document may be photocopied, reproduced, transmitted, or translated to another language without the prior written 

consent of UV Pure Technologies Inc. 
For additional info    call  1-888-407-9997   or   email  info@uvpure.com    or    visit  www.uvpure.com 

37

Cleaning/Removing the Quartz Sleeve 

Note that numbers in parentheses refer to Figure 4B. 
 
Step 1: Use a bottle cleaning brush with a long handle to scrub the inside of the quartz sleeve. Scrub and 
flush it with water repeatedly to clean the quartz. Use a squeeze bottle to apply water or solution to the 
quartz sleeve to keep the area tidy. Note: Keep the rest of the unit free from moisture. Examine the 
quartz. 
 
Step 2: If the quartz is still dirty, use a scale remover such as CLR or Lime Away and apply it to the inside 
of the quartz sleeve. Citric acid, available at a drug store, can also be used. Always flush with clean 
water afterwards. 
 
Step 3: Once the quartz is clean, reassemble the unit (see Figure 4E). Replace any seals that appear to 
have been damaged. 
 
Step 4: If the quartz is still not clean, it requires replacement. This is done by removing the bottom quartz 
seal assembly (see Figure 4D). 
 
Step 5: Remove the bottom cover and then the bottom quartz seal assembly by pulling the plastic tabs of 
the cover out and down and then undoing the four fasteners in an alternating pattern (top left, bottom 
right, bottom left, then top right). Support the quartz sleeve as you remove this item. 
 
Step 6: Remove the quartz sleeve by removing the top and bottom O rings (37). Lift the quartz sleeve out 
of the unit. 
 
Step 7: Install the new quartz sleeve into the unit and center it vertically. Be careful not to chip the 
ends.  You may open the front of the unit to assist you in aligning the quartz sleeve if necessary.  Support 
the quartz for the next two actions. 
 
Step 8: Replace the top and bottom O rings (37), keeping the quartz centered vertically in the unit. 
 
Step 9: Replace the bottom quartz seal assembly (Figure 4D) by installing the four fasteners in an 
alternating pattern (top left, bottom right, bottom left, then top right) Ensure that the connection port is at 
the backside of the unit.  
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REMOVE BOTTOM
QUARTZ SEAL ASSY.

REMOVE COVER:
  PULL OUTWARDS
     AND DOWN

REMOVE BOTTOM
O-RING

DISCONNECT
FLEX. HOSE

LIFT QUARTZ SLEEVE
OUT OF THE UNIT

REMOVE TOP 
O-RING

REMOVE & SUPPORT
TOP QUARTZ

SEAL ASSEMBLY

 
Figure 4D 
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Reassembling the Unit 

Note that numbers in parentheses refer to Figure 4B. 
 
Step 1: Replace the wiper assembly (21) carefully in the quartz sleeve. The hole on the end of the shaft 
must be up. Turn the wiper assembly counter-clockwise (looking from the top) as it is being inserted into 
the quartz – this will make the task easier and align the wiper blades properly. Wetting the inside of the 
quartz with water will also make the task easier. 
  
Step 2: Ensure the quartz O-ring seal (37) is in place around the quartz sleeve and then replace the top 
quartz seal assembly by aligning the shaft adapter with the wiper shaft (see Figure 4E). Rotate wiper 
shaft to suit. 
 
Step 3: Tighten the fasteners (29) in an alternating pattern.  Bundle the wires if necessary.  
 
Step 4: Reconnect the flexible hoses (1), both top and bottom. Close the front panel. 
 
Step 5: Close any faucets and open the water supply. Inspect for leaks. The solenoid valve (optional) can 
be placed into manual mode to allow water to enter the unit. Switch back to automatic mode when done. 
Repair any leaks if necessary. Caution: Do not operate the unit if there are any leaks at the piping 
connections or within the unit. 
 
Step 6: Replace the lamps. 
 
Step 7: Reinstall the top and bottom covers. 
 
Step 8: Plug in the unit. 
 
Step 9: Make an entry in the service record to establish a cleaning schedule. 
 

ALIGN HOLE IN SHAFT ADAPTER
WITH THE WIPER SHAFT

HOLE ON END OF WIPER
SHAFT MUST BE ON TOP

 
 

     Figure 4E     
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Replacement Parts 

Use only genuine UV Pure parts when servicing your Upstream. 
 

Upstream Spare Parts  
 

Part Name NC10-75 NC10-50 NC15-75 NC15-50 NC30-75-1 NC30-75-1.5 
E300165   
  E300210   

Lamps (shipped in pairs) 

  C300065 
E500021   Optional Solenoid shut-off Valve 

For 120V models           C500017 
E500021U   Optional Solenoid shut-off Valve 

For 100-240V models           C500017U 
Quartz sleeve Replacement Kit 
(including seals) R400001 R400010 R400012 
Purge Valve Repair Kit R400046 
Wiper Motor Kit R400005 
UV Sensor Array Replacement Kit R400002 
Circuit Board / Ballast 120V R400055 R400056 R400057 R400058 R400059 R400060 
Circuit Board / Ballast 100-240V R400061 R400062 R400063 R400064 R400065 R400066 
Fuse Pack (6 in pack) R400042 
Remote Monitor Kit - (Contains 
handheld & Transmitter) R400054 
Remote Monitor (Handheld unit 
only) R400030 
Reflector Kit (shipped & sold in 
pairs) R400024 R400026 R400028 
Wiper Assembly Kit R400006 R400011 R400013 
1" Flexible SS Hose R400007   
1 1/2" Flexible SS Hose           R400015 
Reactor Cooling Blower Kit 
(including filter) R400008 
Fan Filter R400009 
Top SS 
Manifold/Thermistor/Purge Valve 
Replacement, 1” R400016 
Bottom SS Manifold, 1” R400047 
Air Thermistor Replacement Kit R400018 
Circuit Board Cooling Fan 
Replacement Kit R400019 
Seal Kit (complete) R400031 
Lamp Socket Wire Harness R400033 
Top or Bottom Cap R400017 
Cabinet Door  R400022 R400067 R400068 R400069 R400070 R400071 
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Replacement parts and Service are available from your dealer or: 
 
UV Pure Technologies Inc. 
60 Venture Drive, Unit 19 
Toronto, Ontario, Canada 
M1B 3S4 
416-208-9884, 1-888-407-9997  
FAX 416-208-5808 
 
Manufactured by: UV Pure Technologies Inc. 

60 Venture Drive, Unit 19 
Toronto, Ontario, Canada 
M1B 3S4 
Phone: 416-208-9884 
Toll Free (USA & CDA) 1-888-407-9997 
Fax: 416-208-5808 
e-mail inquiries: info@uvpure.com 
www.uvpure.com 

 
Date of Purchase:  
Dealer Name: 
Model:  
Serial Number (located on the side of the front panel): 

6. SERVICE RECORD SHEET 

 
Record lamp replacement dates and events in the space provided below. 
 
Date 
(MMM/DD/YYYY) 
 

Action 

 System Installed 
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7. UV PURE TECHNOLOGIES LIMITED WARRANTY 

UV Pure Technologies Inc. (UV Pure) warrants the body of the Upstream to be free from defects in 
material and workmanship for a period of five (5) years from the date of purchase. Any defective 
components will be repaired or replaced (at UV Pure’s option) during this time. 
 
Lamps 
UV Pure warrants the ultraviolet lamps within the Upstream to be free from defects in material and 
workmanship for a period of twelve (12) months from the date of purchase. Any defective components will 
be repaired or replaced (at UV Pure’s option) during this time. 
 
Electrical 
UV Pure warrants the electrical components, quartz sleeve, wiper and shaft assembly, and flexible hoses 
within the Upstream to be free from defects in material and workmanship for a period of three (3) years 
from the date of purchase. Any defective components will be repaired or replaced (at UV Pure’s option) 
during this time. 
 
The warranty applies to the original purchaser and to the original installation location. Date of purchase 
can be verified by the purchase receipt or filled-out warranty card that has been registered with UV Pure. 
The warranty for any component does not include the shipping and handling charges. The warranty does 
not include the cost of labour to remove a defective component or to install a replacement component. 
 
Damage 
The above warranties do not apply to damage caused by misuse, improper maintenance (including 
repairs or alterations performed by anyone not authorized by UV Pure) or improper installation as outlined 
in this manual. Nor does it apply to accidents, acts of God, scratches or other minor imperfections caused 
by shipping and handling that do not impair the operation of the unit. This limited warranty is in lieu of all 
other warranties, whether expressed or implied. No warranty of fitness for a particular purpose or of 
merchantability shall apply to any of the UV Pure products. 
 
Liability 
UV Pure does not assume liability for personal injury or property damage caused by the use or misuse of 
the Upstream or any product mentioned above. UV Pure shall not in any event be liable for special, 
incidental, indirect, or consequential damages in connection with the use of UV Pure’s products. UV 
Pure’s liability shall, in all instances, be limited to repair or replacement of defective components and this 
liability shall be limited in duration to the duration of the applicable warranty period. 
 
 
 
 
 
 
 
 
 
 
 
The information contained in this document is subject to change without notice. UV Pure Technologies Inc. shall not 
be liable for errors contained herein or for consequential damages from improper installation or operation of this unit. 
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The Infralight range of ultraviolet UV sterilizes are an

economical means to eliminate harmful bacteria and other

microbes.  All Infralight UV systems are designed and built

in Australia. The design of the Ultra-V sterilizing system is

intended to provide many years of reliable operation. UV

Chambers are AS304 or polished AS316. A range of options

is available, with the basic version suitable for all domestic,

farms and light commercial use.

The Infralight Ultra-V disinfection system is designed for

continuos operation treating cold or hot water at any flow

from zero up to the design limit. The Ultra-V range of

disinfection systems is suitable for potable water, food

industry, pharmaceutical, brewing and soft drinks

manufacture.

All Infralight uv systems feature single-ended lamps for

simple connection and user friendly servicing.

The high output ultraviolet lamp generates UV Light at a

wavelength of 254nm wavelength, which is lethal to

organisms.

I N F R A L i G H T                   U l t r a v i o l e t  S o l u t i o n s

U l t r a v I o l e t  D i s i n f e c t i o n :  U l t r a - V  2 5 0 0 / A

  Specification UV2500

• Nominal Flow Rate 0-250 L/min

• Design Flow 250L/min

• Minimum flow Nil

• Maximum Pressure 850Kpa

• Polished AS316 Stainless Steel

• Dimensions 906mm x 90mm

• 40mm BSP Inlet/Outlet Ports

• Total UV Power 240W

• 2x120W High Output Lamps

• 2 x Fused Quartz Sleeves

• O-rings

•  Power Supply and Cabling

• Enclosure Material: ABS

• Enclosure: 400x300x150mm

• Lamp On Indicator Green

• Lamp Failure Indicator Red

• 240VAC Cable, 2m, 3 Pin Plug

• Frequency 50Hz at 240VAC

• Circuit breaker 6 amps

• 2 x Mounting Brackets Inclusive

• Viewing port

• Drain Plug

• 12 Months warranty

• UV Irradiance  9000 Hours:

30mJ/cm2 at 95% UVT

• Design Lamp Life: 9000 Hours

• Optional Volt free alarm contacts

• Optional IP65 Rating

Infral ight  Pty Ltd
Phone:  +61 2 4294  2779
E-mai l :   i ruv@in f ra l ight .com.au

Web:  www. in f ra l ight .com.au

E f f e c t i v e

I n e x p e n s i v e

N o  M o v i n g

P a r t s

N o  C h e m i c a l s

N o  W a s t e

N o  T a s t e

N o  R e s i d u e

L o w

M a i n t e n a n c e

M a d e  i n

A u s t r a l i a

1 2  M o n t h

W a r r a n t y
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Approval
.X without 
.Z Ex Zone2

Pressure/Measuring range
1S Gauge pressure/0...0.1 bar(0...10 kPa) 
1T Gauge pressure/0...0.25 bar(0...25 kPa)
1U Gauge pressure/0...0.4 bar(0...40 kPa)
1V Gauge pressure/0...0.6 bar(0...60 kPa)
1A Gauge pressure/0...1 bar(0...100 kPa) 
1B Gauge pressure/0...1.6 bar(0...160 kPa)
1C Gauge pressure/0...2.5 bar(0...250 kPa)
1D Gauge pressure/0...4 bar(0...400 kPa)
1E Gauge pressure/0...6 bar(0...600 kPa) 
1F Gauge pressure/0...10 bar(0...1000 kPa) 
1G Gauge pressure/0...16 bar(0...1600 kPa)
1H Gauge pressure/0...25 bar(0...2500 kPa) 
1I Gauge pressure/0...40 bar(0...4000 kPa) 
1J Gauge pressure/0...60 bar(0...6000 kPa) 
3T Gauge pressure/-0.1...+0.1 bar(-10...+10 kPa) 
3U Gauge pressure/-0.2...+0.2 bar(-20...+20 kPa) 
3A Gauge pressure/-0.5...+0.5 bar(-50...+50 kPa) 
3B Gauge pressure/-1...+0.6 bar(-100...+60 kPa)
3W Gauge pressure/-1...+1 bar(-100...+100 kPa) 
3C Gauge pressure/-1...+1.5 bar(-100...+150 kPa)
3D Gauge pressure/-1...+3 bar(-100...+300 kPa)
3E Gauge pressure/-1...+5 bar(-100...+500 kPa) 
3F Gauge pressure/-1...+9 bar(-100...+900 kPa)
3G Gauge pressure/-1...+15 bar(-100...+1500 kPa) 
2A Abs.pressure/0...1 bar(0..100kPa)
2B Abs.pressure/0...1.6 bar(0...160kPa)
2C Abs.pressure/0...2.5 bar(0...250kPa)
2D Abs.pressure/0...4 bar(0...400kPa) 
2E Abs.pressure/0...6 bar(0...600kPa)
2F Abs.pressure/0...10 bar(0...1000kPa) 
2G Abs.pressure/0...16 bar(0...1600kPa)

Electrical connection/Protection 
A1 4-pole plug connection DIN43650-A PG9/IP65
C1 Direct cable outlet with 5 m cable/IP67
M1 Circular plug conn.,4-pole w.screwed plug M12x1/IP65

Process connection/Material 
GV G½A,manometer connec. EN837 PN60 /316Ti 
GP G½A inner G¼A PN60/316Ti 
GN ½NPT inner ¼NPT PN60/316Ti 
GB M20x1,5 manometer connection EN837 PN60/316Ti

Seal measuring cell 
1 Viton 
3 EPDM

 BAR14

����	 �� ����

�� ������������	 ��� �����	 ��
�� �	 ��
���

�	��
����
����

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 228 of 1480



��	 � 
 � � ��
Approval
Z without 
G Ship approval 
A ATEX II 1/2G, 2G EEx ia IIC T6
D ATEX II 1/2G, 2G EEx ia IIC T6+ATEX II 1/2D IP6X T+M1 1)

S ATEX II 1/2G, EEx ia IIC T6 + Ship approval
Process connection 

84L Thread G1B, hygienic/316Ti, max.25 bar/Viton 2)

84B Thread G1B, hygienic/316Ti, max.25 bar/EPDM 2)

851 Thread G1B,flush/316Ti w.o-ring, up to 1.6bar/NBR
Pressure
B Gauge pressure
S Absolute pressure 3)

Measuring range
LA -0.1...0 bar(-10...0 kPa) 
XX

Electrical connection/Protection
A4 Angle plug connector DIN43650/IP65
M4 Circular plug connector, 4-pole w. screwed plug M12x1 
DL Cable outlet/IP67
DM Cable outlet/IP68
FW Terminal housing 316L, plastic cable cland/IP67
FV Terminal housing 316L, stainless steel cable cland/IP67 

Cable length
Z without 
C 1.5 m 
E 3 m 
G 5 m 
I 10 m 

Features/Cleaning procedure
Z without 
E oil and grease-free 
A oil and grease free for oxygen applications 4)

G Fill fluid and materials suitable for foodstuffs
Temperature range 
A -30...100˚C (standard product temperature)
B -40...125˚C (product temperature) 
C -20...150˚C (product temperature, with cooling element) 
U -20...80˚C (ambient temperature with EEx ia) 5)

Test certificate 
Z no
1 yes 6)

 BR17.

1) only with Electrical Connection/Protection "DM"
2) Only with temperature range "C "
3) Only for measuring ranges 0...0.25 bar up to 0...16 bar
4) Medium temperature max. 60˚C
5) See EC type approval certificate
6) Price and delivery time on request
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Supplementary documentation

Information:

Supplementary documents appropriate to the ordered version come
with the delivery. You can find them listed in chapter "Product
description".

Instructions manuals for accessories and replacement parts

Tip:

To ensure reliable setup and operation of your VEGABAR 14, we offer
accessories and replacement parts. The corresponding documenta-
tions are:

l 32036 - Welded socket and seals

Editing status: 2011-09-23

VEGABAR 14 3
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1 About this document

1.1 Function

This operating instructions manual provides all the information you
need for mounting, connection and setup as well as important
instructions for maintenance and fault rectification. Please read this
information before putting the instrument into operation and keep this
manual accessible in the immediate vicinity of the device.

1.2 Target group

This operating instructions manual is directed to trained qualified
personnel. The contents of this manual should be made available to
these personnel and put into practice by them.

1.3 Symbolism used

Information, tip, note

This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunctions can
result.
Warning: If this warning is ignored, injury to persons and/or serious
damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons and/or
destruction of the instrument can result.

Ex applications

This symbol indicates special instructions for Ex applications.

l List

The dot set in front indicates a list with no implied sequence.

à Action

This arrow indicates a single action.

1 Sequence

Numbers set in front indicate successive steps in a procedure.

4 VEGABAR 14
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2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual must be
carried out only by trained specialist personnel authorised by the plant
operator.

During work on and with the device the required personal protective
equipment must always be worn.

2.2 Appropriate use

VEGABAR 14 is a pressure transmitter for measurement of gauge
pressure, absolute pressure and vacuum.

You can find detailed information on the application range in chapter
"Product description".

Operational reliability is ensured only if the instrument is properly used
according to the specifications in the operating instructions manual as
well as possible supplementary instructions.

For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by the manufacturer. Arbitrary
conversions or modifications are explicitly forbidden.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to system
components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note of the
safety instructions in this operating instructions manual, the country-
specific installation standards as well as all prevailing safety
regulations and accident prevention rules.

The instrument must only be operated in a technically flawless and
reliable condition. The operator is responsible for trouble-free
operation of the instrument.

During the entire duration of use, the user is obliged to determine the
compliance of the necessary occupational safety measures with the
current valid rules and regulations and also take note of new
regulations.

VEGABAR 14 5
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2.5 Safety label on the instrument

The safety approval markings and safety tips on the device must be
observed.

2.6 CE conformity

This device fulfills the legal requirements of the applicable EC

guidelines. By attaching the CE mark, VEGA provides a confirmation
of successful testing. You can find the CE conformity declaration in the
download area of www.vega.com.

2.7 Measuring range - permissible process pres-

sure

Due to the application, a measuring cell with a measuring range higher
than the permissible pressure range of the process fitting may have
been integrated. The permissible process pressure is stated with
"Process pressure" on the type label, see chapter 3.1 "Configuration".

For safety reasons, this range must not be exceeded.

2.8 Fulfillment of NAMUR recommendations

With respect to interference resistance and emitted interference, the
NAMUR recommendation NE 21 is fulfilled.

2.9 Safety instructions for Ex areas

Please note the Ex-specific safety information for installation and
operation in Ex areas. These safety instructions are part of the
operating instructions manual and come with the Ex-approved
instruments.

2.10 Environmental instructions

Protection of the environment is one of our most important duties. That
is why we have introduced an environment management system with
the goal of continuously improving company environmental protection.
The environment management system is certified according to DIN

EN ISO 14001.

Please help us fulfil this obligation by observing the environmental
instructions in this manual:

l Chapter "Packaging, transport and storage"

l Chapter "Disposal"

6 VEGABAR 14
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3 Product description

3.1 Structure

The scope of delivery encompasses:

l VEGABAR 14 process pressure transmitter
l depending on the version, with plug connector, direct cable outlet

or plug connector with connection cable
l Documentation

- this operating instructions manual
- Ex-specific "Safety instructions" (with Ex versions)
- if necessary, further certificates

3

1

2

Fig. 1: VEGABAR 14 with cable outlet

1 Process fitting

2 Housing with electronics

3 Cable outlet

The type label contains the most important data for identification and
use of the instrument:

l Article number
l Serial number
l Technical data
l Article numbers, documentation

With the serial number, you can access the delivery data of the
instrument via www.vega.com, "VEGA Tools" and "serial number

search". In addition to the type label outside, you can also find the
serial number on the inside of the instrument.

3.2 Principle of operation

VEGABAR 14 is a pressure transmitter for measurement of gauge
pressure, absolute pressure or vacuum. Measured products are
gases, vapours and liquids.

Scope of delivery

Structure

Type label

Application area

VEGABAR 14 7
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The sensor element is the CERTEC
® measuring cell with rugged

ceramic diaphragm. The process pressure causes a capacitance
change in the measuring cell via the ceramic diaphragm. This change
is converted into an appropriate output signal and outputted as
measured value.

Two-wire electronics 4 … 20 mA for power supply and measured
value transmission over the same cable.

3.3 Operation

The instrument offers no adjustment options.

3.4 Packaging, transport and storage

The device was protected by packaging during transport. Its capacity
to handle normal loads during transport is assured by a test according
to DIN EN 24180.

The packaging of standard instruments consists of environment-
friendly, recyclable cardboard. For special versions, PE foam or PE foil
is also used. Dispose of the packaging material via specialised
recycling companies.

Transport must be carried out under consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or
concealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.

Unless otherwise indicated, the packages must be stored only under
the following conditions:

l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration

l Storage and transport temperature see chapter "Supplement -

Technical data - Ambient conditions"

l Relative humidity 20 … 85 %

Functional principle

Voltage supply

Packaging

Transport

Transport inspection

Storage

Storage and transport

temperature

8 VEGABAR 14
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4 Mounting

4.1 General instructions

Make sure that all parts of the instrument exposed to the process, in
particular the sensor element, process seal and process fitting, are
suitable for the existing process conditions. These include above all
the process pressure, process temperature as well as the chemical
properties of the medium.

You can find the specifications in chapter "Technical data" or on the
type label.

4.2 Instructions for installation

VEGABAR 14 functions in any installation position. It is mounted
according to the same directives as a manometer (DIN EN 839-2).

Information:

We recommend using lock fittings, measuring instrument holders and
siphons from our line of accessories.

4.3 Mounting steps

For mounting VEGABAR 14, a welded socket is required. You can find
these components in the supplementary instructions manual "Welded

socket and seals".

Use the attached seal:

l Process fitting GV, GB and GP

- or -

Seal the thread with teflon, hemp or a similar resistant seal material:

l Process fitting GN

à Screw VEGABAR 14 into the welded socket. Tighten the hexagon
screw on the process fitting. Wrench size, see chapter "Dimen-

sions", torque see chapter "Technical data".

Suitability for the pro-

cess conditions

Mounting position

Welding the socket

Sealing/Screwing in

VEGABAR 14 9
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Fig. 2: Installation of VEGABAR 14

10 VEGABAR 14
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5 Connecting to power supply

5.1 Preparing the connection

Always keep in mind the following safety instructions:

l Connect only in the complete absence of line voltage
l If voltage surges are expected, install overvoltage arresters

Tip:

We recommend VEGA overvoltage arrester ÜSB 62-36G.X.

In hazardous areas you must take note of the respective regulations,
conformity and type approval certificates of the sensors and power
supply units.

The supply voltage and the current signal are carried on the same two-
wire connection cable.

Provide a reliable separation between the supply circuit and the mains
circuits according to DIN VDE 0106 part 101.

VEGA power supply units VEGATRENN 149AEx, VEGASTAB 690,
VEGADIS 371 as well as all VEGAMETs meet this requirement. When
using one of these instruments, protection class III is ensured for
VEGABAR 14.

Keep in mind the following additional factors that influence the
operating voltage:

l Output voltage of the power supply unit can be lower under
nominal load (with a sensor current of 20.5mA or 22mA in case of
fault message)

l Influence of additional instruments in the circuit (see load values in
chapter "Technical data")

The instrument is connected with standard two-wire cable without
screen. If electromagnetic interference is expected which is above the
test values of EN 61326 for industrial areas, screened cable should be
used.

Use cable with roundcross-section.A cable outer diameter of 5… 9mm
(0.2 … 0.35 in) ensures the seal effect of the cable gland. If you are
using cable with a different diameter or cross-section, exchange the
seal or use a suitable cable gland.

Connect the cable screen on both ends to ground potential.

If potential equalisation currents are expected, the connection on the
processing side must be made via a ceramic capacitor (e. g. 1 nF,
1500 V). The low frequency potential equalisation currents are thus
suppressed, but the protective effect against high frequency interfer-
ence signals remains.

Note safety instructions

Take note of sa-

fety instructions

for Ex applica-

tions

Select power supply

Select connection cable

Cable screening and

grounding

VEGABAR 14 11
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Warning:

Within galvanic plants as well as vessels with cathodic corrosion
protection there are considerable potential differences. Considerably
equalisation currents can be caused via the cable scrren when the
screen is earthed on both ends. To avoid this, the cable screen must
only connected to ground potential on one side of the switching
cabinet in such applications. The cable screen must not be connected
to the internal ground terminal in the sensor and the outer ground
terminal on the housing not to the potential equalisation!

Information:

The metal parts of the instrument (antenna, transmitter, concentric
tube, etc.) are conductive connected with the inner and outer ground
terminal on the housing. This connection exists either directly metallic
or with instruments with external electronics via the screen of the
special connection cable. You can find specifications to the potential
connections within the instrument in chapter "Technical data".

Take note of the corresponding installation regulations for Ex
applications.

5.2 Connection procedure

Proceed as follows:

1 Loosen the screw on the rear of the plug connector

2 Remove the plug connector and seal from VEGABAR 14

3 Remove the plug insert out of the plug housing

1

2

3

Fig. 3: Loosen the plug insert

1 Cable gland

2 Plug insert

3 Plug housing

4 Remove approx. 5 cm of the cable mantle, strip approx. 1 cm
insulation from the individual wires

5 Lead the cable through the cable gland into the plug housing

6 Connect the wire ends to the screw terminals according to the
wiring plan

Select connec-

tion cable for Ex

applications

Connection via angle

plug connector

12 VEGABAR 14
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2

3

1

4

Fig. 4: Connection to the screw terminals

1 Cable gland

2 Plug housing

3 Plug insert

4 Plug seal

7 Snap the plug insert into the plug housing and insert the sensor
seal

8 Plug the plug insert with seal to VEGABAR 14 and tighten the
screw

The electrical connection is finished.

Proceed as follows:

1 Loosen the screw in the cover of the plug connector

2 Open the cover and remove it

3 Press the plug insert downwards

4 Loosen the screws of the strain relief and cable entry

Connection via angle

plug connector with hin-

ged cover

VEGABAR 14 13
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4

321

3

2

1

Fig. 5: Loosen the plug insert

1 Plug insert

2 Strain relief

3 Cable gland

4 Plug housing

5 Remove approx. 5 cm of the cable mantle, strip approx. 1 cm
insulation from the individual wires

6 Lead the cable through the cable gland into the plug housing

7 Connect the wire ends to the screw terminals according to the
wiring plan

1

5

2

3

4

Fig. 6: Connection to the screw terminals

1 Cable gland

2 Cover

3 Plug housing

4 Plug insert

5 Plug seal

8 Snap the plug insert into the plug housing and insert the sensor
seal

14 VEGABAR 14
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Information:

Note the correct arrangement, see illustration

9 Tighten the screws on the strain relief and cable entry

10 Hook in the cover and push onto the plug connection, tighten
cover screw

11 Plug the plug insert with seal to VEGABAR 14 and tighten the
screw

The electrical connection is finished.

5.3 Wiring plan

1

2

3

+

-

1

Fig. 7: Wiring plan plug connector according to ISO 4400, view to the connection

on the instrument side

1 Voltage supply and signal output

3

+

-

1

3

2

4

1

Fig. 8: Wiring plan round plug connectorM12 x 1, view to the connection on the

instrument side

1 Voltage supply and signal output

Connection via confectioned cable with 4-pin socket M12 x 1

As an option, the instrument is supplied with a confectioned cable with
4-pin socket M12 x 1. The following table shows the wire assignment
of the socket.

Angled plug connector

according to ISO 4400

Round plug connector

M12 x 1

VEGABAR 14 15
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Wire colour Connector

Brown 1

White 2

Blue 3

Black 4

4

1

2

2

3

Fig. 9: Wiring plan cable outlet1)

1 brown (+) power supply and signal output

2 blue (-) power supply and signal output

3 Cable screening

4 Breather capillaries

5.4 Switch-on phase

After connecting VEGABAR 14 to power supply or after a voltage
recurrence, the instrument carries out a self-check:

l Internal check of the electronics
l 4 … 20 mA output jumps to the fault signal 22 mA

Then VEGABAR 14 delivers a current of 4 … 20 mA to the cable. The
value corresponds to the actual level as well as to settings already
carried out, e.g. the factory setting.

1) The other cables are not connected.

Direct cable outlet

16 VEGABAR 14
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6 Set up

6.1 Setup steps

After mounting and electrical connection, VEGABAR 14 is ready for
operation.

VEGABAR 14 delivers a current of 4 … 20 mA corresponding to the
actual process pressure.

Further settings are not necessary.

VEGABAR 14 17
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7 Maintenance and fault rectification

7.1 Maintenance

If the instrument is used properly, no special maintenance is required
in normal operation.

7.2 Remove interferences

The operator of the system is responsible for taking suitable measures
to rectify faults.

VEGABAR 14 offers maximum reliability. Nevertheless, faults can
occur during operation. These may be caused by the following, e.g.:

l Sensor
l Process
l Voltage supply
l Signal processing

The first measure to be taken is to check the output signal. In many
cases, the causes can be determined this way and the faults rectified.

Should these measures not be successful, please call in urgent cases
the VEGA service hotline under the phone no. +49 1805 858550.

The hotline is available to you 7 days a week round-the-clock. Since
we offer this service world-wide, the support is only available in the
English language. The service is free of charge, only the standard
telephone costs will be charged.

? 4 … 20 mA signal not stable

l no atmospheric pressure compensation

à Check the pressure compensation in the plug or via the
capillaries

? No 4 … 20 mA signal

l Connection to voltage supply wrong

à Check connection according to chapter "Connection steps"

and if necessary, correct according to chapter "Wiring plan"

l No voltage supply

à Check cables for breaks; repair if necessary

l Operating voltage too low or load resistance too high

à Check, adapt if necessary

Reaction when malfunc-

tions occur

Failure reasons

Fault rectification

24 hour service hotline

Checking the 4 … 20 mA

signal

18 VEGABAR 14
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? Current signal 22 mA

l electronics module or measuring cell defective

à Exchange the instrument or send it in for repair

In Ex applications, the regulations for the wiring of intrinsically safe
circuits must be observed.

Depending on the reason for the fault and the measures taken, the
steps described in chapter "Set up" may have to be carried out again.

7.3 Instrument repair

If a repair is necessary, please proceed as follows:

You can download a return form (23 KB) from our Internet homepage
www.vega.com under: "Downloads - Forms and certificates - Repair

form".

By doing this you help us carry out the repair quickly and without
having to call back for needed information.

l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety data

sheet outside on the packaging
l Please ask the agency serving you for the address of your return

shipment. You can find the respective agency on our website
www.vega.com under: "Company - VEGA worldwide"

Reaction after fault rec-

tification

VEGABAR 14 19
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8 Dismounting

8.1 Dismounting steps

Warning:

Before dismounting, be aware of dangerous process conditions such
as e.g. pressure in the vessel, high temperatures, corrosive or toxic
products etc.

Take note of chapters "Mounting" and "Connecting to power supply"

and carry out the listed steps in reverse order.

8.2 Disposal

The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials and
have designed the electronics to be easily separable.

WEEE directive 2002/96/EG

This instrument is not subject to the WEEE directive 2002/96/EG and
the respective national laws. Pass the instrument directly on to a
specialised recycling company and do not use the municipal collecting
points. These may be used only for privately used products according
to the WEEE directive.

Correct disposal avoids negative effects on humans and the environ-
ment and ensures recycling of useful raw materials.

Materials: see chapter "Technical data"

If you have no way to dispose of the old instrument properly, please
contact us concerning return and disposal.

20 VEGABAR 14
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9 Supplement

9.1 Technical data

General data

Parameter, pressure Gauge pressure, absolute pressure, vacuum

Measuring principle Ceramic-capacitive, dry measuring cell

Communication interface None

Materials and weights

Materials, wetted parts
- Process fitting 316L, PVDF

- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)

- Measuring cell seal FKM (VP2/A), EPDM (A+P 75.5/KW75F)

Materials, non-wetted parts
- Electronics housing brass, nickel-plated

Materials, non-wetted parts, version with plug connector ISO 4400

- Contact, housing plug PA

- Cover screw StSt

- Contact surface Sn

- Plug seal Silicone

Materials, non-wetted parts, version with plug connector M12 x 1

- Contact support PA

- Contacts CuZn, nickel layer and 0.8 µm gold-plated

- Plug seal FKM

Materials, non-wetted parts, connection cable with plug connector M12 x 1 (optional)
- Grip body, plug connector PA

- Compression nut Zinc die casting

- Cable/wire insulation PVC

Materials, non-wetted parts, verson with cable outlet
- Cable gland PA

- Cable PE

Ohmic contact Between ground terminal, housing and process
fitting

Torque max.2) 50 Nm (36.88 lbf ft)

Weight approx. 0.25 kg (0.55 lbs)

Output variable

Output signal 4 … 20 mA

2) With material process fitting 316L.

VEGABAR 14 21
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Range 3.8 … 20.5 mA

Fault signal 22 mA

Signal resolution 5 µA

Max. output current 22 mA

Run-up time approx. 2 s

Dead time ≤ 10 ms

Step response time ≤ 20 ms (0 … 63 %)

Input variable

The overload specifications are only an overview and refer to the measuring cell. Limitations due to
material and process fitting version are possible. The specifications on the type label are
applicable.

Nominal range Overload capacity, max.

pressure

Overload capacity, min.

pressure

Gauge pressure

0 … 0.05 bar/0 … 5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa

0 … 0.1 bar/0 … 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa

0 … 0.25 bar/0 … 25 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa

0 … 0.4 bar/0 … 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa

0 … 0.6 bar/0 … 60 kPa 35 bar/3500 kPa -1 bar/-100 kPa

0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa

0 … 1.6 bar/0 … 160 kPa 50 bar/5000 kPa -1 bar/-100 kPa

0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa

0 … 4 bar/0 … 40 kPa 65 bar/6500 kPa -1 bar/-100 kPa

0 … 6 bar/0 … 600 kPa 90 bar/9000 kPa -1 bar/-100 kPa

0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa

0 … 16 bar/0 … 1.6 MPa 130 bar/13 MPa -1 bar/-100 kPa

0 … 25 bar/0 … 2.5 MPa 130 bar/13 MPa -1 bar/-100 kPa

0 … 40 bar/0 … 4 MPa 200 bar/20 MPa -1 bar/-100 kPa

0 … 60 bar/0 … 6 MPa 200 bar/20 MPa -1 bar/-100 kPa

-0.1 … 0.1 bar/-10 … 10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa

-0.2 … 0.2 bar/-20 … 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa

-0.5 … 0.5 bar/-50 … 50 kPa 35 bar/3500 kPa -1 bar/-100 kPa

-1 … 0.6 bar/-100 … 60 kPa 50 bar/5000 kPa -1 bar/-100 kPa

-1 … 1 bar/-100 … 100 kPa 50 bar/5000 kPa -1 bar/-100 kPa

-1 … 1.5 bar/-100 … 150 kPa 50 bar/5000 kPa -1 bar/-100 kPa

-1 … 3 bar/-100 … 300 kPa 65 bar/6500 kPa -1 bar/-100 kPa

-1 … 5 bar/-100 … 500 kPa 90 bar/9000 kPa -1 bar/-100 kPa

-1 … 9 bar/-100 … 900 kPa 90 bar/9000 kPa -1 bar/-100 kPa

-1 … 15 bar/-100 … 1500 kPa 130 bar/13000 kPa -1 bar/-100 kPa

22 VEGABAR 14
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Nominal range Overload capacity, max.

pressure

Overload capacity, min.

pressure

-1 … 25 bar/-1 … 2.5 MPa 130 bar/13 MPa -1 bar/-100 kPa

-1 … 40 bar/-1 … 4 MPa 200 bar/20 MPa -1 bar/-100 kPa

-1 … 60 bar/-1 … 6 MPa 200 bar/20 MPa -1 bar/-100 kPa

Absolute pressure

0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa

0 … 1.6 bar/0 … 160 kPa 50 bar/5000 kPa

0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa

0 … 4 bar/0 … 400 kPa 65 bar/6500 kPa

0 … 6 bar/0 … 600 kPa 90 bar/9000 kPa

0 … 10 bar/0 … 1 MPa 90 bar/9 MPa

0 … 16 bar/0 … 1.6 MPa 130 bar/13 MPa

0 … 25 bar/0 … 2.5 MPa 200 bar/20 MPa

0 … 40 bar/0 … 4 MPa 200 bar/20 MPa

0 … 60 bar/0 … 6 MPa 200 bar/20 MPa

Reference conditions and actuating variables (similar to DIN EN 60770-1)

Reference conditions according to DIN EN 61298-1

- Temperature +15 … +25 °C (+59 … +77 °F)

- Relative humidity 45 … 75 %

- Air pressure 860 … 1060 mbar/86 … 106 kPa (12.5 … 15.4 psi)

Determination of characteristics Limit point adjustment according to IEC 61298-2

Characterstic curve Linear

Reference installation position upright, diaphragm points downward

Influence of the installation position < 0.2 mbar/20 Pa (0.003 psig)

Deviation determined according to the limit point method according to IEC 607703)

Deviation < 0.3 %

Influence of the ambient temperature4)

Average temperature coefficient of the zero
signal5)

< 0.15 %/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Long-term drift of the zero signal6) < 0.1 %/2 years

3) Relating to the nominal measuring range, incl. non-linearity, hysteresis and
non-reproducibility.

4) Relating to the nominal measuring range.
5) In the compensated temperature range of 0 … +80 °C (+32 … +176 °F),

reference temperature 20 °C (68 °F).
6) Relating to the nominal measuring range.
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Ambient conditions

Ambient temperature
- Version with plug connector -20 … +85 °C (-4 … +185 °F)

- Version with cable outlet -20 … +60 °C (-4 … +140 °F)

Storage and transport temperature
- Version with plug connector -40 … +100 °C (-40 … +212 °F)

- Version with cable outlet -40 … +60 °C (-40 … +140 °F)

Process conditions

The specifications of the pressure stage and the product temperature are used as an overview.
The specifications of the type label are applicable.

Pressure stage, process fitting
- Thread 316L PN 60

- Thread PVDF PN 10

Product temperature depending on the measuring cell seal
- FKM (VP2/A) -20 … +100 °C (-4 … +212 °F)

- EPDM (A+P 75.5/KW75F) -40 … +100 °C (-40 … +212 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz7)

Electromechanical data

Angled plug connector
- Version 4-pin according to ISO 4400

- Screw terminals for cable cross-section
up to

2.5 mm² (AWG 14)

- Cable gland M16 (for cable: ø 4.5 … 10 mm)

Circular plug connector 4-pin with screwed connection M12 x 1

Cable outlet
- Length 5 m (16.4 ft)

- Min. bending radius 25 mm (with 25 °C/77 °F)

- Diameter approx. 6 mm

Voltage supply

Operating voltage 8 … 30 V DC

Permissible residual ripple Uss < 1 V

Load see diagram

7) Tested according to the guidelines of German Lloyd, GL directive 2.
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Fig. 10: Voltage diagram

1 Voltage limit

2 Operating voltage

3 Max. load

Electrical protective measures

Protection rating8)

- With plug M12 x 1 or according to
ISO 4400

IP 65

- with direct cable outlet IP 67

Protection class III

Overvoltage category III

Approvals

Instruments with approvals can have different technical data depending on the version.

That's why the associated approval documents have to be noted with these instruments. They are
part of the delivery or can be downloaded under www.vega.com via "VEGA Tools" and "serial

number search" as well as via "Downloads" and "Approvals".

8) According to EN 60529/IEC 529.
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9.2 Dimensions
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Fig. 11: VEGABAR 14 GV = G½ A manometer connection EN 837, version with angled plug connector, GP/GS =

G½ A innerG¼ A, version with cable outlet, GN = ½ NPT, version with round plug connector, GG = G1½ A, version

with angled plug connector with hinged cover, GB = M20 x 1.5 manometer connection EN 837, version with angled

plug connector
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9.3 Industrial property rights

VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor

housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche

Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des

droits de propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.

com.

VEGA lineas de productos están protegidas por los derechos en el

campo de la propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру

правами на интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.4 Trademark

All the brands as well as trade and company names used are property
of their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info.de@vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2011

Subject to change without prior notice 22441-EN-111006
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RAUBIOXON PLUS & RAUBIOfLeX AeRAtOR SyStemS
INStALLeR GUIDe

www.rehau.com  

Subject to technical modifications

Construction

Automotive

Industry
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A global leader in polymer 

processing technologies

Founded in 1948, REHAU today enjoys 

an impeccable reputation for developing 

innovative solutions in providing a wide range 

of products and services for the Construction, 

Automotive and Industry sectors.

With more than 15,000 employees around 

the globe in over 170 locations on six 

continents, REHAU offers incomparable 

expertise in materials development, systems 

design and surface technology, and an 

unwavering commitment to building long-

lasting partnerships and alliances with our 

customers.

Continuing research and development 

enables us to consistently deliver cost-

effective and environment-friendly products. 

Stringent quality control and safety guidelines 

ensure that all our products comply with the 

highest international standards. REHAU’s 

products and systems for the aeration, 

furniture, electric and electronic appliance, 

window and door, heating and plumbing, fire 

protection and pipe markets complement 

each other in integrated high-performance 

solutions, representing the perfect blend of 

quality and innovation to inspire better living.

ReHAU
ReDefINING QUALIty IN POLymeRS WORLDWIDe
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1.1 general

The aerators are to be stored in their original packaging, in 

a dry, ventilated room, in compliance with DIN 7716. Do not 

store them in the open!

1.1.1 InspeCtIon

Every aerator, especially the membrane, must be checked 

for damage. For pipe aerators, a check on the stainless steel 

clips should also be carried out to ensure that they are firmly 

seated.

1.1.2 InstallatIon preparatIon

Care should be taken when opening the carton boxes using 

box cutter so that the aerators will not be accidentally 

damaged. When the carton box is opened, aerators should 

not be poured onto the concrete tank base. This could cause 

damage to the membrane.

1.1.3 CleanIng oF pIpe WorK

Once the air distribution pipes are connected to the main air 

distribution pipe, the pipe work is to be flushed for at least 10 

minutes using compressed air in order to remove residues 

and dirt trapped in the pipe work. 

Open all down pipe valves prior to start-up of the blowers and 

ensure that there is no obstruction in the pipe work. Provide 

an opening at the end of the air distribution pipes to allow air 

and foreign materials to be discharged from the system. The 

opening may be made at the end of the air distribution pipe 

by leaving the end cap off.

In order to increase the velocity of air through the header 

and air distribution pipes, it may be desirable to operate at 

maximum blower capacity. In addition, it may be necessary 

INStALLAtION1.

to close some of the isolation valves at the down pipes 

to achieve a high velocity through the balance of the air 

distribution pipes that are open to the atmosphere. A high 

velocity is required in order to blow out any accumulated 

foreign matter.

As air distribution pipes are consecutively cleaned, the 

isolation valves are operated in a manner that allows the 

remaining air distribution pipes to be cleaned by an air purge. 

Upon completion of the air purge, the blowers are shut down 

and the air distribution pipes are capped and purge lines 

shut off. RAUBIOXON Plus or RAUBIOFLEX aerators are then 

installed on air distribution pipes. All isolation valves are 

opened prior to filling the aeration tank with water.

Objects such as stones, pieces of wood, etc. are to be 

removed from the treatment tank. Also, no welding, painting, 

concrete sealing should be carried out after the aerators have 

been connected to the air distribution pipes. If such work 

cannot be avoided, all aerators have to be protected by a thick 

plastic sheet while the work is being carried out. 

1.2 InstallatIon oF aerators

1.2.1 stanDarD pIpe aerator

An installation adaptor (Figure 1) with a ½” square opening 

Figure 1: Installation adaptor

is required for installing 

the standard pipe aerator. 

A screwdriver with a shaft 

diameter of between 5 to 6 

mm can be placed in the slot 

in the opposite pipe aerator 

so that it does not rotate 

during tightening of the pipe 

aerator. The tightening of 
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the pipe aerator is carried out using a ratchet wrench with ½” 

square bit.

1.2.1.1 ConneCtor For tHe InstallatIon oF 

stanDarD pIpe aerator

Depending on the size of the air distribution pipes, the 

threaded stainless steel rods (M10) as shown in Table 1 are 

to be used.

4.  The other pipe aerator is to be tightened to a maximum 

torque of 35 Nm (Figure 4). This can be checked using a 

torque wrench. 

A pair of standard pipe aerators is to be installed as follows: 

1.  The threaded rod M10 is screwed into the female 

threaded insert of the pipe aerator until it is hand tight 

(about 1 cm deep) (Figure 2). 

 Do not apply lubricant to the EPDM seals!

2.  Once inserted into the female insert, the pipe aerator 

is tightened using a ratchet wrench equipped with the 

installation adaptor and a screwdriver as a counter-brace 

on the other end.

 The pipe aerator cannot be tightened by hand because 

the membrane will be twisted. This is not permissible. 

3.  One pipe aerator is fixed in position by using a 

screwdriver (Figure 3). The screwdriver should be held in 

upright position. 

Table 1: Threaded rod lengths and corresponding size of square distribution pipes

 article thread rod length air distribution
 number (mm) pipes

 279888 210 80 x 80

 279898 230 100 x 100

 279908 250 120 x 120

Figure 2: Threaded rod screwed into the pipe aerator distribution pipes

Figure 3: Align with screwdriver

Figure 4: Tighten with torque wrench
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Figure 5: Positioning of pipe aerator

 article number pipe Dn

 233511 80

 233521 100

 235936 125

 235946 150

5.  Depending on the position of the membrane groove 

when the torque wrench is engaged, the pipe aerator 

should only be rotated by a maximum of half a turn 

in order to bring the membrane groove in an upright 

position. 

 Please note: The membrane groove may deviate from 

the vertical position by maximum ±10° (Figure 5). 

6.  If the seal is not compressed evenly, the tightening 

process has to be repeated with a new seal.

1.2.1.2 ConneCtIon to eXIstIng sQUare aIr 

DIstrIBUtIon pIpe

If the diameter of the opening in the square air distribution 

pipe is not 45 mm, a PP adaptor ring with EPDM seal is to be 

added onto the pipe aerator to ensure that the connection to 

the air distribution pipe is tight. 

With the addition of such adaptor on each side of the air 

distribution pipe, the length of the threaded rod has to be 

increased by about 20 mm

1.2.1.3 ConneCtIon to roUnD aIr DIstrIBUtIon pIpe

To connect the pipe aerator to round air distribution pipe, a 

PP adaptor with EPDM seal is required. (Figure 6 and Table 2)

As a result of using the adaptor, the length of the threaded 

rod has to be increased as shown in Table 3.

maximum membrane groove
deviation from vertical position

Membrane groove

RAUBIOXON Plus
membrane

Support pipe

Tube groove

Base of treatment tank

Figure 6: Adaptor for round pipe

Table 2: Article numbers of adaptors for various pipe sizes Table 3: Threaded rod lengths and corresponding size of round distribution pipes

 article number thread rod length pipe Dn

 236684 255 mm 80

 236694 275 mm 100

 On request 305 mm 125

 On request 325 mm 150
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Figure 7: DUO pipe aerator in opened configuration

Figure 8: DUO pipe aerator in closed configuration

Figure 9: Locking the saddle with a fastener

 1.2.2 InstallatIon oF DUo pIpe aerators

Assembling the DUO pipe aerator onto a round distribution 

pipe is generally more straight forward as compared to the 

standard pipe aerator assembly. Note: DUO pipe aerators can 

only be installed on DN80 and DN100 round air distribution 

pipes.

Prior to the assembly of DUO pipe aerator, openings 30 -0/+1 

mm are to be made on both sides of the air distribution pipe. 

The center of both openings must be in line with each other 

(max deviation: ± 0.5mm). Thereafter, the air distribution pipes 

are to be laid horizontal and adjusted to the same height. An 

even air bubble distribution depends on good leveling of the air 

distribution pipes.

Remove the DUO pipe aerator from the carton box, unfold and 

place it over the openings of the air distribution pipe (Figure 7). 

O-rings which are provided separately are to be inserted into 

the allocated slots of the connection saddle.

Straighten the DUO pipe aerator such that the centering rings 

of the saddle lock into the openings of the air distribution pipe 

(Figure 8).

Place the free ends of the fastener in the recess of the saddle 

and press it down till it spans into position (Figure 9). Figure 

10 shows the photograph of the locked saddle. 

Figure 10: Bottom view of locked saddle
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1.2.3 InstallatIon oF DIsC aerators

Standard PVC pipes of pressure rating PN10 or PN16 have 

to be used as air lateral pipes. Grommet has to be used as 

connectors between the disc aerator and the air distribution 

pipe (Figure 11). Their size has to match the pressure rating 

(wall thickness) of the air lateral pipes. All air lateral pipes 

must be leveled within ±5 mm for proper function of the 

diffusers. In order to assemble the grommet holes in air lateral 

pipes, openings with diameter of 32 ±0.15 mm must be pre-

drilled. Vertical alignment of the holes has to be within ±3°. 

All holes must be deburred. Remove all internal debris from 

within the laterals with a water flush through the laterals. The 

grommets should be installed before the air lateral pipes are 

mounted to the tank base.

To ease installation the grommet may be wetted with 

lubricant. Recommended lubricants are commercial-grade, 

water-based soap or regular household detergents. Do not 

use lubricants containing mineral oils or other hydrocarbons. 

The lubricant is applied onto the outer surface of the grommet 

from the bottom up to the rim. Other surfaces must not be in 

contact with lubricants. Press the grommet into the hole and 

it snaps into the opening. To ease installation, we recommend 

a rubber mallet. (Figure 12) Press the disc slightly with its 

NPT thread into the grommet until it reaches the thread of the 

grommet. Attention should be paid to a horizontal alignment 

of the disc aerator. Then turn the disc clockwise until the 

lower rim of the disc aerator touches the top of the grommet. 

(Figure 13 & 14) In case of rotation of the grommet, use the 

special retaining clip. 

Figure 11: Grommet

Figure 12: Grommet Installation into a 32mm hole

Figure 13: Disc aerator Installation

Figure 14: Bottom view of installed disc aerator
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1.3 aDJUstment oF aerators anD aIr DIstrIBUtIon 

pIpe

1.3.1 aDJUstment oF aerators

pipe aerator

Air distribution through the pipe aerators is a function of 

the individual pipe aerator elevation. For proper system 

operation, REHAU recommends a leveling tolerance of ± 20 

mm between the two ends of each pipe aerator 1 meter long. 

If the pipe aerators are mounted with excessive elevation 

deviation, the airflow distribution in the system will be 

adversely impacted.

Disc aerator

Ensure that the grommet is firmly installed on the air 

distribution pipe and the disc aerator is firmly seated onto the 

installed grommet. The membrane surface of the installed 

disc aerator should be parallel to the tank base.

1.3.2 aDJUstment oF aIr DIstrIBUtIon pIpe

Due to possible unevenness of the tank base, each individual 

air distribution pipe has to be adjusted vertically through 

adjusting the stainless steel pipe clamp so that as far as 

possible the air distribution pipe should be horizontal. REHAU 

recommends a leveling tolerance of ± 10 mm between both 

ends of each air distribution pipe. 
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2.1 general 

These instructions cover the general commissioning 

requirements for the aeration system. Special commissioning 

requirements outlined in the Engineer’s specifications and 

contract documents shall be supplementary to or take 

precedent over these general instructions.

2.2 trIal

A trial of the aeration system should be carried out as soon 

as possible after installation of the aerators. Start filling the 

aeration tank with clean water up to the level of the aerators. 

Confirm that all aerators are level with the water level. Should 

height difference between air distribution pipe and water level 

be greater than 10 mm, adjust height of air distribution pipe 

in order to correct height difference.

Continue filling the aeration tank with water until the water 

level is about 20 cm above the aerators. Activate the blower 

and introduce air to the aeration system, starting with low 

airflow rate of around the lower airflow limit of the aerator. 

Check pipe work and aerator joints for leaks. If there is 

a major leak in the pipe work or connection between air 

distribution pipe and aerator, drain water to a level, which 

allows the leak to be exposed and carry out repair. Thereafter, 

repeat the checking procedure by increasing the water 

level back to 20 cm above the aerator. When no major 

leak is detected, cut off the air supply to each individual air 

distribution pipe by closing the isolation valve at the down 

pipe one at a time and look out for rising of air bubble from 

the pipe aerator joints.

cOmmISSIONING2.

2.3 oXYgen transFer measUrement

Prior to taking oxygen transfer measurement, the aeration 

process is to be continued for a period of at least 48 hours at 

a specific airflow rate of at least 8 Nm3/h*mpipe aerator in order 

to ensure that the aerators function properly. Otherwise, the 

latest version of the wastewater purification regulations, ATV 

M209 shall apply.

2.4 IDle tIme, prIor to ContInUoUs operatIon

If the aerators are not taken into operation immediately 

following the commissioning of the aeration system, then the 

depth of water above the pipe aerators is to be increased 

to 1 m. This depth of water must be maintained until the 

equipment is finally put into operation. Ensure that the water 

level does not drop significantly as a result of evaporation.

If there is frost, the depth of water above the pipe aerators 

must be at least 10% of the minus temperature of the water.

Example: 

At -20oC, water height above the pipe aerators = 2m.
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3.1 general

The aeration system is normally designed to provide 

uniform distribution of air without requiring adjustment of 

the isolation/throttling valves on the down pipes with the 

exception in situations where water level variation exists. 

These valves are typically provided for direct control of airflow 

distribution on large aeration systems or for process control.

The aerators have no moving parts and require very little 

maintenance for long-term operation. REHAU recommends 

that the air supply to the aerators be maintained at all 

times for optimum performance. The airflow to the aerators 

must be kept within the ranges to maintain the mechanical 

and operating characteristics of the aerator. Continuous 

application at high airflow rate, greater than that allowed 

for normal operation may result in physical damage to the 

membrane. Under no circumstances should the airflow 

indicated as maximum be exceeded unless approval is given 

by the REHAU Competence Team.

NOTE: Exercise caution when adjusting several lateral 

throttling valves in the same piping system. This procedure 

can result in elevated airflows in sections of the aeration 

system, which may exceed the maximum allowable airflow to 

each pipe aerator.

The recommended operating airflow ranges for RAUBIOXON 

Plus and RAUBIOFLEX pipe aerators are as follows:

500 mm : 1 to 6 Nm3/h

750 mm : 1.5 to 9 Nm3/h

1,000 mm : 2 to 12 Nm3/h

The recommended operating airflow ranges for RAUBIOXON 

Plus and RAUBIOFLEX disc aerators are as follows:

Dia. 200mm  : 0.5 to 4 Nm3/h

Dia. 300mm  : 1.5 to 8 Nm3/h

3.2 aIr sUpplY

The air supply system has to be free of oil, dust and 

solvent and must include a filtration system. Dust filters for 

ambient dust are to be designed to achieve 90% filtration in 

conformity with EN 779, filter class G4. Air temperature at 

inlets may not exceed 80°C. Higher temperatures may be 

permitted in consultation with REHAU Competence Team.

3.3 normal operatIon oF tHe aeratIon sYstem

The following procedures should be followed on a regular 

basis to assure consistent and satisfactory performance of 

the aeration system. The airflow rate to the system may be 

adjusted to maintain the desired dissolved oxygen levels 

in the aeration tank. When adjusting the airflow rate, the 

aerators should be operated within the normal operating 

range. Excessive airflow rates will result in high-pressure 

loss across the aerators and reduced oxygen transfer 

performance. Airflow rates lower than the recommended 

minimum operation airflow may result in incomplete 

utilization of the aerators and uneven air distribution.

Positive dissolved oxygen concentrations should be present 

throughout the entire system during normal operation. A 

dissolved oxygen profile analysis may be used to confirm the 

performance of the aeration system. Typically, the dissolved 

oxygen levels are measured at the inlet, the outlet, and the 

midpoint locations of each aeration tank to determine the 

aeration system performance. In regulating the system airflow 

OPeRAtION 3.
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to control dissolved oxygen levels, the aerators should be 

operated within their minimum and maximum airflow limits.

3.4 VarYIng Water leVel operatIons

In applications where water level variations may exist between 

aeration tanks supplied by a single blower, the isolation 

valves may need to be adjusted to maintain adequate airflow 

distribution. This normally requires throttling back the air to 

the aeration tank with the reduced water level. It is important 

to confirm the operating airflow range of the aerators before 

throttling back any isolation valve. Damage could result to the 

aerator if airflow is supplied for a long period of time above 

the recommendations enclosed herein. Please consult REHAU 

Competence Team to confirm operating at airflow rate higher 

than the maximum recommended value.

3.5 troUBle sHootIng

Periodic visual inspection of the system should allow the 

operator to determine if the system is performing at optimum 

levels. For example, aerator elevation variations greater 

than the design tolerance, typically ± 20 mm, will reduce 

the uniformity of air distribution in the system. In addition, 

operating airflows below the design condition will also reduce 

the uniformity of air distribution.

Below are symptoms and actions to remedy situations if 

inspection of the aeration system reveals abnormal operating 

characteristics:

a.  large volume of air in localized area

 possible causes:

• Connection between aerator and air distribution 

pipe is loosened

• Pipe aerator membrane is damaged

 actions:

• Drain tank to access area in question

• Inspect pipe joint and membrane for loose 

connection and damage respectively. Repair as 

required. See Section 4.

b.  Decreased air bubble distribution and increased 

pressure loss noted at blower

 possible causes:

• Membranes have fouled

• Reduced blower discharge air volume

• Restriction in air distribution pipe

actions:

• Drain tank to access pipe aerators

• Inspect for external fouling. Clean or replace 

membrane when required

• Check blower operating point and speed

• Check isolation valve position on down pipe

c.  Dissolved oxygen profile not satisfactory through 

out basin

 possible causes:

• Increased loading to system

• Reduced blower discharge air volume

• Improper distribution of air in system

• Air leak in system

actions

• Check loading to system

• Check blower operations

• Refer to sections 3.5 a. and b.
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3.6 sHUtDoWn oF aeratIon sYstem

If an interruption in air service is experienced at any time, 

restoration of air service should be instituted as soon as 

possible. When restarting positive displacement blower units, 

follow blower suppliers recommended procedures. If the PRV 

releases air for an extended period of time, the relief setting 

should be checked.

If the aeration tank is to be idle for a prolonged time period, 

the aeration tank should be drained and cleaned. If the 

draining of the aeration tank takes more than a day, the 

minimum airflow to the system should be maintained during 

the draining of the aeration tank.

Once the tank is drained, the aerators should be quickly 

cleaned using high pressure hosing in order to remove sludge 

deposit from the membrane surface. 

Leaving the sludge deposit on the membrane surface will 

cause it to dry up quickly, especially under hot weather 

condition. Such dried sludge will adversely affect the 

performance of the membrane when it is put into operation 

again. 

Care should be exercised when removing sludge from 

the tank base in order to prevent damage to the aerators. 

Stubborn sludge close to the aerator should be dislodged 

using high pressure hosing and removed using suction pump. 

Avoid using shovel or other mechanical tool to remove sludge 

near the pipe aerators that can cause accidental damage to 

the aerators. 

When the aerators and aeration tank base is cleaned, fill the 

tank to a depth of 1 m with water so as to prevent accidental 

damage to the aerator. 

If the aerators are left idle for a long period, then maximum 

air flow rate is to be applied for a period of approximately 20 

minutes, once per week.
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4.1 general

The aerator is a fine bubble aeration device that offers 

maximum benefits for oxygen transfer and mixing. Proper 

operation and maintenance of the aerator can provide years 

of long-term performance with minimum energy cost and 

minimum maintenance cost. For all fine bubble aerators, it 

is necessary to follow preventive maintenance procedures to 

sustain peak or optimum performance, prolong equipment 

life, and avoid emergency situations or a system failure. 

Proper maintenance procedures will also minimize the 

frequency of system interruptions. The following guidelines 

should be referenced in maintaining the aerator system.

The membrane should be protected from organic solvents, 

such as aromatic hydrocarbons. Contact with such 

substances will cause the membrane to swell.

Good air filtration is required with all fine bubble aerators 

including RAUBIOXON Plus and RAUBIOFLEX aerators. The 

blower system should be equipped with inlet dust filters to 

achieve 90% filtration in conformity with EN779, filter class 

G4 in order to prevent clogging of the rubber membrane. 

Some evidence of increased head loss through the aerators 

may be experienced over a long period of operation. This 

increase in pressure loss is often the result of biological and/

or inorganic materials build-up on the membrane surface. 

The rate at which the pressure loss increases depends on 

the type of wastewater and the specific operating conditions 

of the treatment process. To restore membrane performance 

and decrease the operating head loss, refer to the following 

sections.

4.2 maIntenanCe oF tHe aerators

REHAU recommends that the pressure loss of the aerators 

be monitored and documented in plant records on a regular 

basis once the aeration system is put into operation so 

that an appropriate cleaning cycle can be established. The 

pressure loss should always be measured at a constant 

airflow rate as it is directly proportional to airflow rate. It is 

advisable to clean the aerators regularly and whenever the 

increase in pressure loss reaches 30 mbar. 

Depending on the design of the aeration system, the aerators 

can be accessed by draining the aeration tank or lifting 

the aeration grid out of the aeration tank. If draining of the 

aeration tank takes more than a day, the minimum airflow to 

the system should be maintained during the draining of the 

aeration tank. 

The following items may be helpful in servicing the aerators 

during maintenance:

- High-pressure hosing equipment.

- Ladder to access the aeration tank.

- Protective gloves and clothing.

- Long-handled bristle brush for cleaning pipe aerators.

- Special REHAU pliers and single-ear clips (for pipe aerators).

- Spare membranes.

4.2.1 In sItU CleanIng oF memBranes

Depending on the wastewater characteristics and specific 

operating conditions of the treatment process, the frequency 

of cleaning the membranes will vary from plant to plant. 

Silicone and EPDM rubber membranes require cleaning 

because of two common types of surface build-up; sludge 

deposit with biological fouling and inorganic scaling. The 

recommended cleaning procedure for both types of build-up 

mAINteNANce4.
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is detailed below.

4.2.1.1 slUDge DeposIt/BIologICal FoUlIng

The recommended cleaning procedure is to physically 

remove the sludge deposit/fouling by using industrial high 

pressure hosing equipment, which can deliver variable water 

pressure up to 140 bar. The pressure required for hosing 

depends on the amount of sludge/fouling and how long 

they are left on the membrane in the open. During hosing 

operation, maintain airflow rate of 4 to 5 Nm3/h-mpipe aerator 

for the pipe aerators, 1.5-2 Nm3/h-disc aerator for diameter 

200 disc aerator and 3-4 Nm3/h-disc aerator for diameter 

300 disc aerator. The water pressure should be gradually 

increased to suit the actual condition. The length of time 

required to remove sludge deposit/fouling is dependent 

on the type of problem, water pressure and distance from 

aerator, etc. Typically, 10 to 15 seconds and 5 to 10 seconds 

are required per pipe aerator and disc aerator respectively.

4.2.1.2 InorganIC DeposIts

Inorganic deposits are characterized by a granular mineral 

like precipitate that can form on the membrane surface as a 

result of process-related deposit such as calcium or ferrous 

deposits. If brushing of membrane surface or hosing the 

membrane does not remove the scaling, 85% formic acid can 

be used since it is sufficiently strong to dissolve most of the 

inorganic deposit. It is biodegradable and does not interfere 

with the biological process. Also, it does not damage air 

distribution pipes made of PVC, PP or stainless steel. Large 

quantities of acid combined with prolonged exposure may, 

however, attack galvanized air distribution pipes.

As 85% formic acid is a potent and easily volatile acid, it 

burns the skin. Its vapour can irritate the eyes and mucous 

membranes and is also dangerous when inhaled. Therefore, 

it must always be handled in a well-ventilated space. If 

necessary, a respirator should be worn. To protect one-self 

from splashes, use protective goggles and gloves made of 

natural rubber. Formic acid may not be kept near an open 

flame or other sources of heat. Ignited formic acid can be put 

out with a powder or carbon dioxide extinguisher. Workers 

should be briefed on the safety aspects before proceeding 

with handling of formic acid. Safety instruction and first aid 

must be available at the work site.

During cleaning the airflow rate should be as close to the 

maximum as possible so that the mixture of air and formic 

acid effectively penetrates through the membranes.

The recommended dispensing rates for various types of 

clogging are as follows: 

  g HC00H/m3 of air Duration (min)

Calcium deposits 20 5 to 10

Ferrous deposits 50 30 to 60

The cleaning process should be divided into several short 

dosing duration of about 2 minutes for each aeration grid. If 

each aeration grid is thoroughly cleaned at one go, air will 

escape via the aerators that have already been cleaned. This 

may cause the cleaning of the aerators in the last aeration 

grid not to be effective as the amount of air supplied is too 

low. The supply of formic acid should be carried out using a 

dosing pump, which regulates the flow rate.

Before cleaning the aerators, drain any condensed water from 

the air distribution pipes by opening the drain valve. Clean the 
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nozzle on the down pipe before connecting the acid feeding 

hose to it with care. Ensure that air enters the acid container 

during the dosing of acid into the down pipe so that it does 

not vaporise.

4.2.2 replaCement oF DUo / pIpe aerator 

memBrane

If inspection reveals the need to replace the rubber 

membrane, the following guidelines should be followed:

1. Remove the stainless steel single-ear clips. This is easily 

accomplished by bending back the small tab on the clip 

with a crimping tool or screwdriver. The operator should 

not attempt to snip or cut the single-ear of the clip. The 

stainless steel material is very strong and excessive 

force is required to shear the material.

2. Pull the rubber membrane off the PP support pipe.

3. Clean the PP support pipe. Insert a new membrane onto 

the PP support pipe and align it in such a way that only 

non-perforated membrane section is positioned over the 

air outlet openings. To secure the membrane firmly on 

the PP support pipe, use only stainless steel single-ear 

clips that are smooth on the inside. Worm-drive clips 

must not be used. The single-ear clips must be aligned 

in such a way that the clip ear is positioned exactly over 

the membrane groove. One single-ear clip should be 

located between the small protrusion at the edge of the 

support pipe and the rib on PP support pipe, next to the 

air outlet and the other single-ear clip about 2 to 4 mm 

away from the slots found at the open end of the support 

pipe. Ensure that the clip does not cover the slots or the 

perforated section of the membrane. See Figure 15.

4. The positioned one ear clip should be fully compressed 

using special REHAU pliers. The crimping force applied 

must be high enough to ensure that the clip is firmly 

seated and the connection is unable to leak. In the 

crimped state, dimension “x” must be less than 2.0 mm. 

See Figure 16.

5. Contact REHAU for the special pliers because the use of 

a general-purpose crimping tool may result in a rounded 

ear on the clip. The ear should have a flat top. 

Note:  The non-perforated portion of the membrane should be 

installed on the top/bottom of the support pipe and centered 

over the air outlet holes to provide check valve action.

Figure 15: Positioning of stainless steel single ear clip on pipe aerator

Figure 16: Diagram of an installed 

single ear clip
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4.2.3 replaCement oF stanDarD pIpe aerator

If it becomes necessary to remove standard pipe aerator 

from the air distribution pipe, the general procedures outlined 

below should be followed:

1.  Shut off air supply to the particular air distribution pipe. 

2.  Remove threaded rod from pipe aerator using 

recommended tools such as screwdriver, installation 

adaptors and ratchet wrench. 

3.  Re-install the pipe aerator following installation details.

When properly operated and maintained, the RAUBIOXON 

Plus aeration system will provide years of high efficiency 

treatment with minimum attention from the operator. 

Questions regarding RAUBIOXON Plus system operation, 

maintenance, etc. should be forwarded to your local REHAU 

sales office.

4.2.4 replaCement oF DUo pIpe aerator

If it becomes necessary to remove DUO pipe aerator from the 

air distribution pipe, the general procedures outlined below 

should be followed:

1.  Shut off air supply to the particular air distribution pipe.

2.  Release the fastener.

3.  Unfold the saddle.

4.  Reinstall the saddle following installation details.

4.2.5 replaCement oF DIsC aerator memBrane

Please consult your nearest REHAU sales office or REHAU’s 

official distributor.

4.2.6 replaCement oF DIsC aerator

If it becomes necessary to remove disc aerator from the 

air distribution pipe, the general procedures outlined below 

should be followed:

1. Shut off air supply to the particular air distribution grid.

2. Remove the existing disc aerator by turning it anti-

clockwise.

3. Re-install the disc aerator by placing it on the grommet 

and turning it in the clockwise direction.
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INTRODUCTION 
 
- This manual is integral part of the product. Read carefully the instructions 

contained  since it contains important indications for the safety of use and 
of maintenance. 

- The technical information and the relative products of this manual could be 
modified without any previous notice. 

- The flow meter must be used for the use it has been built for. The improper 
use, possible tampering of the instrument or parts of it and substitutions of 
any components not original, makes the warranty to decay automatically. 

- The manufacturer is considered responsible only if the instrument in used 
in its original configuration and setting. 

- The flowmeter makes measures of liquids with conductivity greater than 5 
µS; it consists of a sensor (described in this manual) and a converter, for it 
see the manual provided. 

- If the sensor is supplied in compact version to the converter, consider the 
operating temperatures more restrictive, otherwise refer to the respective 
manuals (page 5). 

- When transporting, unpacking and handling the flowmeter, be careful and 
care. 

- In the case of prolonged storage and of transport, use and store in the 
original container in a dry place, do not place more than 3 packs one above 
the other. It is possible pallets storage and transport (in case of wooden 
crates do not place one above the other). 

- For the cleaning of the device use only a damp cloth, and for the 
maintenance/repairs, contact the customer service. 

- For the disposal of the device and of the packaging make strict reference to 
the regulations. 

- It’s forbidden the reproduction of the present manual and of possible 
software supplied with the instrument. 

SAFETY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

START UP AND MAINTENANCE OF THE INSTRUMENTS 
 

- Before starting up the instrument, always make a sure connection to 
ground as suitable to page 6. 

- Verify periodically: the integrity of the cables, the tightening of the sealing 
elements (cable glands, covers, etc.), the mechanical fixing of the 
instrument on the pipe or on the wall stand. 
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Before install the sensor locate the 
direction of the liquid in the piping 
The sign of the flow rate is 
positive, when the flow direction 
it’s from – to + as printed on the 
tag plate. 
If after the installation, for plant 
request becomes necessary reverse 
the sign of the flow, it's enough 
reverse the sign of the coefficient KA 

GENERAL INFORMATION ON THE SENSORS INSTALLATION

 
 
Before using the instrument, always make a sure connection to 
ground 

 
Avoid any attempt to repair the instrument. If the instrument is 
not functioning properly, please call the nearest assistance 
service 

 
Pay maximum attention during the operations 
 

 
ATTENTION !!! 

 
 

DANGER !!! 
 
 

 
 

o Flow direction 
 
 

 
 
 
 
 
 
 
 
 

o Installation  (Method recommended for ALL THE SENSOR WITH EYEBOLT) 
 
 
 
 
 
 
 
 
 
 
 
 

?-
+

The eye-bolt are measured to sustain
exclusively the weight of the meter

Centring cylinders

N.B.: For sensor MS 1000 we recommend the use of centring cylinders
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OPERATING TEMPERATURES 

LONG PIPE

3 X  ND

 2 X  ND

ANTI VIBRATION JOINTS

 

GASKET THICKNESS + 4mm

For installations on long
pipe line, please use the
anti vibration joints

For vertical installations is
preferable an ascending flow

Before tightening the nuts
approach as more possible
the flange of the piping to
the flange of the sensor

During the functioning the
pipe must be completely full
of liquid, or completely empty

Install the sensor away
from curves and hydraulic
accessories

For vertical installations with
descending flow direction
contact the manufacturer

Avoid the functioning with
the pipe partially empty

Avoid the installation
near curves or hydraulic
accessories

Avoid the approach of the
flange and counter flange
using the closing force of
the nuts

Avoid the installation of the
sensor in a long pipe line,
without anysupport of the
same LONG PIPE

o Shrewdness and precautions  
  

         NO                   YES   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
EBONITE LINING PP LINING PTFE LINING 

 
Liquid Temp. Ambient 

Temp. Liquid Temp. Ambient 
Temp. Liquid Temp. Ambient 

Temp. 
 

Min. Max Min. Max Min. Max Min. Max Min. Max Min. Max 

° C 0 80 -5 60 0 60 0 60 -20 130 -10 60 
° F 30 176 23 140 32 140 32 140 -4 266 14 140 
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Cavo 1 12345
678910

Cavo 2
Cavo 3

Cavo 12
Cavo 13
Cavo 6
Cavo 7
Cavo 8
Cavo 9

Cavo 10

ELECTRICAL CONNECTIONS OF SENSOR TO CONVERTER 
(CONNECTIONS TO CONVERTER: SEE PROPER MANUAL) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 VERSION SUITABLE FOR SENSOR’S 
CONNECTION 

 

COMPACT ALL SENSORS 
MODEL NO CONNECTIONS 

 

SEPARATE 
WITHOUT 

JUNCTIONS-
BOX 

STAINLESS 
STEEL MODEL 

NO CONNECTIONS 
REQUIRED 

(CABLE ALREADY 
CONNECTED AND 

POTTED) 

 

SEPARATE 
WITH 

JUNCTIONS-
BOX 

ALL CARBON 
STEEL MODELS 

NO CONNECTIONS 
REQUIRED 

(CABLE ALREADY 
CONNECTED AND 

POTTED) 

SEPARATE 
WITH 

PREAMPLIFIER 

ALL SENSORS 
MODEL SEE  BELOW 

CABLE C014 TO THE 
CONVERTER (PINS 6 – 10) 

CABLE FROM INSIDE THE 
SENSOR (PINS 1 – 5 ) ALREADY 
CONNECTED
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ISOIL

METALLIC RING

INSULATING GASKET

INSULATING
BUSH

METALLIC
RING

INSULATING GASKET

If the sensor must be install
in the piping with a chatode
protection, is necessary: 

If the sensor has to be mounted  on a
pipe made of an insulating material
is necessary: 

sensors with ground socket
on the connection box

- Install two metallic ring between
  the sensor flanges and the counter
  flanges of the pipe line  or: 

- Use a sensor with the additional
  grounding electrode

- using insulating bushes to isolate
  the bolts

- Grounding metallic rings should be
  provided to ground the liquid using
  insulating gasket between the rings

- IMPORTANT : 
   The ripple of DC power source used 
   for cathodic protection 
   shall be = 0 

Wafer sensors Flanged sensors

For correct operation of the meter is NECESSARY that the sensor and the liquid 
are equipotential, so ALWAY connect the sensor and converter to ground: 

o Grounding with metallic pipe 

o Grounding with insulating pipe  

oo  Grounding when there is a cathodic protection over the pipe

GROUNDING INSTRUCTIONS 
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OPERATIVE PRESSURE 
Kpa 1000 1600 2500 4000 6400 
psi 140 260 350 600 1000 
DN PTFE EBON. PTFE EBON. PP PTFE EBON. PTFE EBON. EBON. 

25   25 
(21)  19 25  25 

[32]  39 
[32] 

32   43 
(26)  28 43  43 

[40]  53 
[40] 

40   53 
(32)  36 53  53 

[63]  72 
[63] 

50   68 
(60)  52 68  68 

[35]  81 
[35] 

65   90 
(78)  75 45  45 

[53]  58 
[53] 

80   53 
(89)  41 53  53 

[68]  62 
[68] 

100   59 
(70)  56 83  83 

[94]  87 
[94] 

125   77 
(94)  71 112  112 

[130]  148 
[130] 

150   108 
(106)  106 135  135 

[113]  217 
[113] 

200 148 432 99 
(148) 

288 
(433)  134 391 178 

[178] 
520 

[519] 
816 

[519] 

250 123 359 140 
(156) 

408 
(455)  204 595 267 

[185] 
780 

[540] 
1124 
[540] 

300 142 415 175 
(234) 

510 
(683)  201 588 278 

[275] 
812 

[803] 
1108 
[803] 

350 172 502 205 
(325) 

598 
(946)  324 945 422 

[318] 
1231 
[927] 

1684 
[927] 

400 217 632 282 
(312) 

821 
(911)  426 1243 619 

[411] 
1805 

[1198] 
2180 

[1198] 

450 194 564 281 
(336) 

981 
(926)    [398] [1161]  

500 224 652 382 
(317) 

1113 
(924)    [465] [1356]  

550   (379) (1105)    [608] [1772]  

600 323 942 568 
(463) 

1658 
(1350)    [774] [2258]  

650   (429) (1251)    [753] [2195]  

700 356 1040 421 
(503) 

1230 
(1468)    [947] [2761]  

750   (451) (1315)    [1105] [3223]  
800 476 1388 549 1603       
850   (563) (1642)    [1373] [4006]  

900 450 1312 519 
(618) 

1515 
(1803)    [1408] [4106]  

1000 582 1699 721 
(736) 

2105 
(2146)    [1598] [4662]  

 
o Tighten uniformly in diagonally opposite sequence 
o The torque listed in tab are applicable to flanges: 
       EN1092-1, DIN 2501, BS 4504, ANSI B16.5 , JIS 
o Is recommended the use of gaskets DIN 2690 
o For DN > 1000 contact the manufacturer 
o (***)= ANSI 150 
o [***]= ANSI 300 

 
 

TORQUES (Nm) FOR SENSOR’S BOLTS (FLANGED & WAFER)
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Inspection
screw

3°

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE FOR 3A APPROVED SENSORS

Verify periodically the sensor’s seals integrity: with 
piping full of liquid, unscrew the Inspection 
screws (see drawing aside) and verify the total 
absence of liquid from inspection hole!  
After the above operation, REMEMBER to close 
again the holes. 
 
In case of leakage contact immediately  our 
Customer Service. 

When flow meter it’s installed  horizontally, ensure minimum angle of 3° for self draining 
purposes  
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MAGNETISCH - INDUKTIVER

DURCHFLUSSTRANSMITTER

Bedienungsanleitung
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EINFÜHRUNG
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EINFÜHRUNG

1.1 VERWENDETES SYMBOL

Diese Hinweise müssen unbedingt befolgt werden. Nichtbefolgung kann 

zur Gefährdung des Anwenders und/oder zur Funktionsbeeinträchtigung 

des Geräts führen.

1.2 ALLGEMEINE SICHERHEITSANWEISUNGEN

Lesen Sie vor der Installation und Benutzung des Geräts bitte diese Bedie-

nungsanleitung sowie alle anderen relevanten Dokumentationen. Nur so 

können Sie alle Leistungsmerkmale nutzen, die das Gerät bietet.

 Überprüfen Sie bitte, ob das Gerät vollständig und nicht beschädigt ist.

 Für die Auswahl des geeigneten Transmitters und für seine korrekte Installation sowie 
Wartung ist der Kunde verantwortlich.

 Für die chemische Verträglichkeit der Geräte-Werkstoffe mit der Flüssigkeit und den 
Reinigungsmitteln ist der Kunde verantwortlich.

 Dieses Gerät sollte nur durch Fachpersonal unter Verwendung adäquater Werkzeuge 
gemäß den Normen und Regeln in Kraft im Land installiert bzw. repariert werden.

 Beachten Sie bitte die relevanten Sicherheitsbestimmungen zum Betrieb, zur Wartung 
und zur Reparatur des Geräts. 

 Bevor das Gerät abgebaut wird, müssen dem verwendeten Prozess entsprechend 
geeignete Vorsichtsmaßnahmen getroffen werden.

 Vergewissern Sie sich stets, dass die Stromversorgung unterbrochen ist, bevor Eingriffe 
in das Gerät / System vorgenommen werden.

 Dieses Bauelement ist empfindlich gegen elektrostatische Entladung; Um die Möglich-
keit eines Schadens durch schlagartige elektrostatische Entladung zu minimieren bzw. 
zu vermeiden, sind die Anforderungen nach EN 100 015-1 zu beachten.

 Schützen Sie das Gerät von elektrostatischen Störungen, von Ultraviolett-bestrahlung 
und, bei einer Außenanwendung, von den Wetterbedingungen.

 Wenn diese Anweisungen nicht befolgt werden, wird keinerlei Haftung übernommen 
und die Garantie für das Gerät und das Zubehör erlischt.
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QUICKSTART

Auspacken
 

  Bestell-Nr.
  überprüfen

Fitting an der
Rohrleitung installieren

 
Die 4 Schrauben heraus-

drehen und öffnen

Netzkabel

anklemmen

Ausgangssignalkabel

anklemmen

  Gerät wieder zusammen-
bauen und am Fitting

installieren 

Massekabel an die
Erdungsschraube

 anschließen

  Strom  einschalten

Überprüfen,
ob Anzeige auf 0

und kein Durchfluss

      

       K-Faktor eingeben 

   Transmitter programmieren

Dieser Abschnitt bietet eine umfassende Anleitung für Installation und Betrieb des Gerätes, 
die Ihnen die Inbetriebnahme des Durchflusstransmitters 8045 erleichtert.

2.1 INSTALLATION

O.K

Ja 

Falsch

 Nein

Auf Vollständigkeit überprüfen 
Siehe Abschnitt 6.4

Wenden Sie sich an Ihre örtliche 
Bürkert-Niederlassung

Vergewissern Sie sich, 

dass die Stromversorgung 

unterbrochen ist, bevor Sie 

mit der Arbeit beginnen.

Vergewissern Sie sich, dass die Si-
cherheitsbestimmungen für das  
Netzkabel und den Relaisschaltkreis  
beachtet werden.

Beachten Sie die max. 

zulässige Bürde.

Der Messfühler muss vor der Ka-
librierung 24 Stunden lang in die 
Flüssigkeit getaucht werden (Ab-
schnitt 4.5.3)

 
Transmitter in Flüssigkeit 

eintauchen und eine Kali-

brierung des Durchfluss-

Nullpunkts vornehmen

Siehe Abschnitt 4.4.3

Siehe 

Abschnitt 6.4  

Siehe nächste Seite.

Siehe 

Abschnitt 3.1

Siehe 

Abschnitt 3.4

Siehe 

Abschnitt 3.3.1
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QUICKSTART

Um in das KALIBRIERMENÜ zu gelangen, die Tasten 5 Sekunden lang 
gleichzeitig gedrückt halten.

 Vergewissern Sie sich, dass die Eingabetaste nicht gesperrt ist - Abschnitt 3.4.1.
 Zusätzliche Hinweise finden Sie in der Menüführung - Abschnitt 4.2

2.2 PROGRAMMIERUNG

 

 

 

                       

Die grau hervorgehobenen Anweisungen müssen für eine genaue Messung voll-
ständig ausgeführt werden.

ENTER

Siehe Abschnitt 4.4.1

Siehe Abschnitt 4.4.2

Siehe Abschnitt 4.4.3

Siehe Abschnitt 4.4.4

Siehe Abschnitt 4.4.5

Siehe Abschnitt 4.4.6

Siehe Abschnitt 4.4.7

Siehe Abschnitt 4.4.8

Siehe Abschnitt 4.4.9

Siehe nächste Seite.

Gewünschte
Sprache auswählen

Gewünschte
Einheiten auswählen 

 

K-Faktor kalkulieren

Ausgangssignal-
bereich festlegen

Impulsausgangs
parameter auswählen

Relais 1 und 2 
konfigurieren

Gewünschtes Filter
auswählen

 

Zähler 
zurücksetzen

Wechselstrom-
frequenz auswählen

Messung oder Simulation (optional)

z.B. Wählen Sie die Einheiten l/s 
mit   1 Dezimalstelle und m3 für die 
Zähleranzeige.

z.B. 4 mA  =  0 l/s
und 20 mA  =  10 l/s.

z.B. 1 Impuls entspricht 100 l.
 

(Wenn verfügbar)

2 Filtertypen mit jeweils 10 
Messwertglättungsstufen sind ver-
fügbar.

Um zu vermeiden,  dass der Zähler 
zurückgesetzt wird, müssen Sie den 
internen Schalter 2 sperren (siehe 
3.4.1).

 Um Störungen durch die  

     Hauptwechselstromfre 

     quenz zu verhindern.
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QUICKSTART

Um auf das TESTMENÜ zuzugreifen, 5 Sekunden lang gleichzeitig 
gedrückt halten.

2.3 TESTEN

Siehe Abschnitt 4.5.1

Siehe Abschnitt 4.5.2

Siehe Abschnitt 4.5.3

Siehe Abschnitt 4.5.4

Siehe Abschnitt 4.5.5

Die grau hervorgehobenen Anweisungen müssen für eine genaue Messung voll-
ständig ausgeführt werden.

4 mA 
 überprüfen

20 mA 
 überprüfen

Durchfluss-
Nullpunkt kalibrieren

Simulation der
Ausgänge

Eingabe von Fs
und Kw

Das Gerät ist jetzt bereit.

Der Modus ”Offset” stellt das Ausgangs-
signal auf 4mA ein. 

Der Modus ”Span” stellt das Ausgangs-
signal auf 20mA ein. 

Setzen Sie den angezeigten Wert in der 
ausgewählten Einheit auf 0,00, wenn 
keine Flüssigkeit durch das Rohr fließt.
Dieser Schritt ist optional, wird aber be-
sonders für die Inbetriebnahme umfang-
reicher Systeme empfohlen.

Diese Werte ermöglichen es, den Pro-
zess-K-Faktor zu ermitteln.

ENTER

0......9
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INSTALLATION

3.1 RICHTLINIEN FÜR DIE INSTALLATION

 Druck-Temperatur-Diagramm

Beachten Sie bitte die in den folgenden Diagrammen dargestellte Abhängigkeit zwischen 
Mediums-Druck und -temperatur je nach Fitting+Transmitter-Material.

 8045 mit PVDF-Sensor:

 8045 mit Edelstahl-Sensor:

  

Vergewissern Sie sich, dass sich das Gerät nicht in der Nähe großer Maschinen befindet, 
die den Transmitter stören und die Messwerte beeinträchtigen könnten.

A: Anwendungsbereich

10
9
8
7
6
5
4
3
2
1
0

0 +20 +40 +60 +80

PVDF (PN10) / 

PP (PN10)

P (bar)

PVC + PP

A

PVC (PN10)

T (°C)

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

-15 0 +20 +40 +60 +80 +110

PVDF (PN10)

PP (PN10)

P (bar)

PVC + PP

A

PVDF

PVC (PN10)

T (°C)

Metall (PN16)

Metall
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INSTALLATION

Um eine hohe Genauigkeit der Messung und eine gute Stabilität des 

Durchfluss-Nullpunkts zu gewährleisten, muss der Sensor mindestens 24 

Stunden vor der Kalibrierung im zu behandelnden Medium installiert wer-

den (Elektrodenpassivierung).

Vorsichtsmaßnahmen bei der Demontage: 

Dem verwendeten Prozess entsprechend müssen geeignete Vorsichtsmaß-

nahmen getroffen werden, bevor der Transmitter abmontiert wird. Dies gilt 

besonders dann, wenn das Rohr gefährliche, aggressive, heiße oder unter 

hohen Druck gesetzten Flüssigkeiten enthält.

3.1.1 Montagehinweise

Der magnetisch-induktive Durchflusstransmitter 8045 kann auf verschiedene Weise mon-
tiert werden, um eine genaue Durchflussmessung zu erhalten; der Rohrleitungsaufbau sollte 
jedoch so gestaltet sein, dass das Rohr zu jedem Zeitpunkt vollständig gefüllt ist.

 Horizontale Montage

   

  Vertikale Montage

 

 

 
 

 Vergewissern Sie sich bei der vertikalen Montage, dass die Fließrichtung, wie
 durch den Pfeil angezeigt, nach oben verläuft.

 Relative Lage des Sensors zu Impfstellen:
 Der Durchflusstransmitter muss in Strömungsrichtung immer vor Impfstellen von  
 hochleitfähigen Medien (Säuren, Basen, Salzlösungen,...) installiert werden.

Es ist ratsam, den Transmitter, wie im Schaubild gezeigt in einem 
Winkel von 45° zum horizontalen Mittelpunkt des Rohrs zu montie-
ren, um eventuelle Niederschläge auf den Elektroden zu vermei-
den und damit die Messungen nicht durch Luftblasen gefälscht 
werden.

 Richtig Falsch

 Richtig Falsch

45°

45°

Strömungsrichtung

S
tr

ö
m

u
n
g

sr
ic

h
tu

n
g
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INSTALLATION

3 x DN10 x DN

Einbaulage und Strömungsrichtung: 

Der angezeigte Durchfluss ist unabhängig von der Durchflussrichtung immer ein positiver 
Wert. Jedoch hängt die Zählrichtung der beiden Zähler folgendermaßen von der Durch-
flussrichtung ab: 

 Bei einer Ausführung mit PVDF-Sensor:

Die Zähler zählen vorwärts, wenn der Pfeil auf der Seite des Gehäuses in Richtung der 
Strömung gerichtet ist, die Nase des Transmitters der Strömung entgegengerichtet ist und 
die Koax-Kabel gemäß Abb. 3.3 oder 3.4 angeschlossen werden.

 Bei einer Ausführung mit Edelstahl-Sensor:

Die Zähler zählen vorwärts, wenn der Pfeil auf der Seite des Gehäuses die Strömungsrich-
tung angibt, wenn sich die Kabeldurchführungen stromabwärts des Transmitters befinden 
und die Koax-Kabel gemäß Abb. 3.3 oder 3.4 angeschlossen werden.

Die Mindesteinlauf (10 x DN) und -auslaufstrecken (3 x DN) müssen bei allen Geräten ein-
gehalten werden.

Vergewissern Sie sich bitte, dass der Rohrleitungsaufbau nicht die Bildung 

von Luftblasen oder -einschlüssen im Medium begünstigt, da diese Mess-

fehler verursachen. 

Nase des 
Transmitters (PVDF-
Sensor)

 Richtig

 Richtig

Falsch

Falsch

Strömungsrichtung

Strömungsrichtung

Strömungsrichtung
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INSTALLATION

1

2

3

5

4

6

3.2 INSTALLATION

Der Durchflusstransmitter 8045 kann mit speziell entwickelten Bürkert-Fittings S020 ein-
fach in Rohrleitungen installiert werden.

Das Fitting 4 muss gemäß den in Abschnitt 3.1 angegebenen Montageanweisungen im 
Rohr installiert werden. 

 Überwurfmutter 3 auf den Fitting 4 schieben und den Kunststoffring 2 in der Führungs-
buchse 5 einrasten lassen.

 Den Sensor so einführen, dass der Pfeil auf der Seite des Gehäuses die Strömungsrich-
tung angibt und:

 bei einem PVDF-Sensor, dass die Nase 6 in der Aussparung sitzt.
 bei einem Edelstahl-Sensor, dass sich die Kabeldurchführungen stromabwärts des 

Transmitters befinden und dass die Elektroden senkrecht zum Flüssigkeitsdurchfluss 
ausgerichtet sind. 

 Vergewissern Sie sich, dass das Sensorgehäuse 1 nicht gedreht werden kann. 

Die Überwurfmutter aus Kunststoff darf nur mit der Hand angezogen wer-

den!

3.3 ALLGEMEINER ELEKTRISCHER ANSCHLUSS
 Nur Kabel mit einer Temperaturbeständigkeit bis mindestens 80°C verwenden. 
  Bei normalen Betriebsbedingungen kann das Messsignal über ein geschirmtes Kabel 

mit einem Querschnitt von 0,75 mm2  übertragen werden. 
 Die Signal-Leitung darf nicht in Kontakt mit stromführenden Leitungen mit höherer 

Spannung oder Frequenz installiert werden.

Abb. 3.1 Installation des Durchflusstransmitters

(PVDF-Sensor)

Flüssigkeitsrichtung
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INSTALLATION

(*)(*)

+
-

(**)

18-36VDC

 Wenn eine kombinierte Installation unumgänglich ist, sollten ein Mindestabstand von 
30cm eingehalten werden.

 Bei Verwendung eines einzigen Kabels muss der Kabeldurchmesser zwischen 6 und 
12mm liegen; Wenn zwei Kabel gebraucht werden, setzen Sie die Mehrwegdichtung ein 
und verwenden Sie Kabel mit einem 4-mm-Durchmesser.

 Es ist eine gefilterte und geregelte Versorgungsspannung zu verwenden.
 Vergewissern Sie die Äquipotentialität der Installation (Stromversorgung - Transmitter - 

Medium):
 - Die verschiedene Erdungspunkte der Installation müssen aneinander angeschlossen
  sein, damit die zwischen zwei Erdungspunkten möglicherweise erzeugten Potential 
  differenzen beseitigt werden.
 - Es muss auf vorschriftsmäßige Erdung der Abschirmung an beiden Ende des Kabels
  geachtet werden.
 - Erden Sie den negativen Anschluss der Versorgungsquelle, um Gleichtaktströme zu
  unterdrücken. Ist eine direkte Erdung unmöglich, schließen Sie ein 100 nF / 50 V
  Kondensator zwischen dem negativen Anschluss der Versorgungsquelle und der Erde.
Geben Sie darauf besonders acht, wenn der Transmitter auf Kunststoffrohren installiert wird, 
weil keine direkte Erdung möglich ist.
Zur Ordnungsgemäßen Erdung müssen alle die sich in der Nähe des Transmitters befinden-
den metallischen Apparate, wie Ventile oder Pumpen, an den selben Erdungspunkt ange-
schlossen werden.
Ist keiner solcher Apparate vorhanden, setzen Sie metallische Teile (Erdungsringe) oberhalb 
und unterhalb vom Transmitter in die Rohrleitung ein und schliessen Sie diese Teile an den 
selben Erdungspunkt an. Die Erdungsringe benötigen Kontakt zur Flüssigkeit.  

Metallische Apparate
(Ventil, Pumpe, usw)

Für Kunststoffrohr-Anwendungen

(*) oder in die Rohrleitung eingesetzten metallischen Teile (nicht geliefert).
(**) ist keine direkte Erdung möglich, schließen Sie einen 100 nF / 50 V-Kondensator zwischen dem negativen
 Anschluss der Versorgungsquelle und der Erde an.

Abschirmung des Versorgungskabels

Innerhalb des Gehäuses: Schließen Sie die Abschirmung des 
Versorgungskabels an Klemme Nr 4 der Elektronikplatine-
Klemmenleiste 1 2 3 4 5 6

Abschirmung des Versorgungskabels

Erdungskabel vom Gehäuse. 
Plus Erdungskabel des Sen-
sors bei einer Ausführung mit 
Edelstahl-Sensor.
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P+

300 mA4-20 mA

+

-

18-36 VDC
+

-

-+

I

P-

POS A

654321

(*)

 Der Transmitter darf nicht bei angeschlossenem Netzkabel geöffnet

 werden.

 Es ist ratsam, Sicherheitsvorrichtungen zu installieren:

 Stromversorgung: Sicherung (300 mA) und ein Schalter.

 Relais: Höchstens 3 A-Sicherung und Überlastschalter (je nach

 Anwendung).

 Setzen Sie nicht gleichzeitig eine gefährliche Spannung und eine

 Sicherheits-Kleinspannung an die Relais an.

3.4  VERDRAHTUNG DES DURCHFLUSSTRANSMITTERS 8045

3.4.1 18-36 VDC ohne Relais

Schraube aufdrehen und durchsichtige Klappe heben. Die Schrauben aus der Frontanzei-
ge herausdrehen und den Deckel abnehmen. Anschließend das Kabel durch die Kabelver-
schraubungen ziehen und lt. Anschlussplänen anklemmen.
Die Elektronik im 8045 ermöglicht den Anschluss einer mit einem 4-20 mA-Eingang verse-
henen SPS als Quelle oder Senke. Position A (Abb. 3.3) zeigt eine Konfiguration als Quelle 
und Position B (Abb. 3.4) eine Konfiguration als Senke.

Die unverwendete Kabelverschraubung muss mittels dem gelieferten 

Verschluss verstopft werden, um die Dichtheit des Transmitters zu ver-

gewissern. Die Kabelverschraubung aufschrauben dann den Verschluss 

einschieben und die Kabeldurchführung wieder zuschrauben.

Sicherung

SPS / 
Ventil

Sensoranschlüsse 
(Koax-Kabel)

Strom- 
versorgung

gesperrtnicht gesperrt

ENTER

Sensoranschluss 
(Flachkabel)

Abb. 3.3 Konfiguration als Quelle - Position A

Schalter 1

Schalter 2

(*) ist keine direkte Erdung möglich, schließen Sie
 einen 100 nF / 50 V-Kondensator zwischen dem
 Minuspol der Versorgung und der Erde an.
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4-20 mA

18-36 VDC
+

-

REL 2

P+-+ P-

REL 1

230 VAC

m

3 A 

3 A 
230 VAC

300 mA

654321

(*)

300 mA

4-20 mA

+

-

18-36 VDC
+

-

I

POS B

P+-+ P-

654321

(*)

3.4.2 18-36 VDC mit Relais

Schraube aufdrehen und durchsichtige Klappe heben. Die Schrauben aus der Frontanzei-
ge herausdrehen und den Deckel abnehmen. Anschließend die Kabel durch den Kabelan-
schluss ziehen und es lt. Anschlussplan anklemmen (Abb. 3.5).

Klemmen Sie die vom Relais-Modul kommenden Drahte mittels der gelie-

ferten Kabelschelle fest.

 
 

 Abb. 3.5 Anschlussplan für Relais

Das Gerät kann unabhängig von der jeweiligen Version einfach an eine SPS angeschlossen 
werden.

Sicherung
SPS / 
Ventil Stromversorgung

Strom- 
versorgung

Schalter  2

gesperrtnicht gesperrt

ENTER

Sensoranschlüsse (Koax-
Kabel)

Sensoranschluss 
(Flachkabel)

Sensoranschlüsse 
(Koax-Kabel)

Sensoranschluss 
(Flachkabel)

Sicherung

 Abb. 3.4 Konfiguration als Senke - Position B

Schalter 1

Schalter 2

(*) ist keine direkte Erdung möglich, schließen
 Sie einen 100 nF / 50 V Kondensator
 zwischen dem Minuspol der Versorgung
 und der Erde an.

(*) ist keine direkte Erdung möglich, schließen Sie
 einen 100 nF / 50 V Kondensator zwischen dem
 Minuspol der Versorgung und der Erde an.
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1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

3.4.3 Schaltereinstellungen 

Schalter 1: Dieser Schalter ermöglicht den Anschluss einer SPS sowohl als Senke als
  auch als Quelle (Ausgangsstrom). Weitere Hinweise finden Sie in Abschnitt
  3.4.1.

Schalter 2 :  Mit diesem Schalter kann die ‘Enter‘-Taste gesperrt werden, um unbeab- 
   sichtigten oder unerlaubten Zugriff auf das Programmierungs- und Test 
   menü zu verhindern.
   Wenn Schalter 2 nicht in Sperrposition ist, können die Parameterwerte
   (K-Faktor, Relais, Strom, ...) geändert werden.  Wenn er sich in Sperr-
   position befindet, ist der Zugriff auf das Programmierungs- und Testmenü
   beschränkt.

3.4.4 Anschluss des Impulsausgangs

Der Impulsausgang kann unabhängig von der Stromversorgung oder der Version einfach an 
eine SPS oder einen Zähler angeschlossen werden.

3.4.4.1 Anschluss einer SPS

 
Abb. 3.6 SPS mit gemeinsamem Minus («PNP»)    Abb. 3.7 SPS mit gemeinsamem Plus («NPN»)

INPUT INPUTU+ U+
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3.4.4.2 Anschluss einer Bürde

         

Vergewissern Sie sich, dass in Schaltungen nach den oben dargestellten 

Abbildungen die Stromstärke 100 mA nicht überschreitet. 

Z.B.: Zur Berechnung der Bürde kann die folgende Gleichung verwendet werden:

 Bürde  =   U Beispiel:
  I U = 30 V
   I = 20 mA
   Bürde = 1500 Ω

Abb. 3.8 Elektromechanischer Zähler 
oder Relais

Abb. 3.9 Elektronischer Zähler mit ges-
peistem Eingang

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

GND1

I

GND2

8045

U+ U1 U2
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(*) ist keine direkte Erdung möglich, schließen Sie
 einen 100 nF / 50 V Kondensator zwischen dem
 Minuspol der Versorgung und der Erde an.

24 V=

9 107 8

653 41 2

+ - + -+ -

S
e
tp

o
in

t 
+

S
e
tp

o
in

t 
- +

-

4-20 mA

P+-+ P-

REL 1

300 mA

654321

(*)

4-20 mA

24  V=

-+

- + 24 V I/O4 I/O3 I/O2 I/O1 GND2 I2 I1U1GND1

24 VDC PE 4-20 mA

0/4-20 mA

0-10 V

P+-+ P-

REL 1

3
0

0
 m

A

REL 2

654321

(*)

PNEUMATISCHE DURCHFLUSSREGELUNG

Beispiel eines Anschlusses zwi-
schen dem Durchflusstransmitter 
8045, 18-36 VDC, und dem auf 
ein Membranventil 2031 montierten 
Positioner 1067.

SPS

POSITIONER 1067

SPS

Jumper

Beispiel eines Anschlusses zwischen 
dem Durchflusstransmitter 8045, 18-
36 VDC, und dem auf ein Membran-
ventil 2031 montierten TopControl.

3.5 ANSCHLUSS-BEISPIELE

(*) ist keine direkte Erdung möglich,
 schließen Sie einen 100 nF / 50 V
 Kondensator zwischen dem
 Minuspol der Versorgung und der
 Erde an.
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4-20 mA

V=
V

24  V=

+

-

9

8
7
6

5

4
3
2

1

P+-+ P-

REL2

REL 1

300 mA

654321

24 V=

+ -

(*)

AUF/ZU DURCHFLUSSREGELUNG

Beispiel eines Anschlusses zwischen dem Durchflusstransmitter 8045, 18-36 VDC, und 
dem auf ein Membranventil 2031 montierten TopControl 8631 und zwichen dem Transmit-
ter 8045 und dem Schaltventil 6012.

SPS

Schaltventil

Auf/Zu TopControl

(*) ist keine direkte Erdung möglich, schließen Sie
 einen 100 nF / 50 V Kondensator zwischen dem
 Minuspol der Versorgung und der Erde an.
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4.1 HINWEISE ZUR BEDIENUNG UND MENÜFÜHRUNG

LCD-Anzeige

Auswahl der
Parameter und
Inkrementieren der Ziffern

*  Nur über das Hauptmenü erreichbar.

Die 

ENTER

-Taste kann gesperrt werden, um unbeabsichtigten bzw. unerlaubten Zugriff zu 
verhindern. Weitere Hinweise finden Sie in den Abschnitten 3.4.1 und 3.4.3.

Auswahl und Bestätigung

Statusanzeige für Relais 1 
und 2. 
( LED an = Kontakt geschlos-
sen)Auswahl der Parameter

und Ziffern

Tasten Menümodus Suchen eines Wertes

0......9

Vorheriges Menü Blinkende Ziffer erhöhen

Nächstes Menü Weiter zur nächsten Ziffer

ENTER Menüanzeige aktivieren (Bei “ENDE“-Anzeige: 

Sicherung der modifizierten Parameter und 

Rückkehr zum Hauptmenü)

Angezeigten Wert bestätigen

0......9  + 

Änderung des Dezimalpunktes: 

Erfassung des K-Faktors und 

des Volumen-Impuls

0......9  + 

während 2 s

Tageszähler* zurücksetzen (nur vom Menüpunkt 

«Tageszähler» ab)

  +  

ENTER

während 5 s

Zugriff auf das KALIBRIERMENÜ*

0......9   +    +  

ENTER

während 5 s

Zugriff auf das TESTMENÜ*
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ENTER

0......9

ENTER

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

ENTER

5 s

5 s

+

+ +

ENTER

0......9

0......9

4.2 MENÜFÜHRUNG

Die nachfolgend dargestellte Menüführung unterstützt Sie bei der Auswahl und Einstellung 
eines gewünschten Parameters und bei der Programmierung des Durchflusstransmitters 
8045.

 KALIBRIERMENÜ

TESTMENÜ

OFFSET

SPAN

DURCHFLU

KALIB 0

ENDE

EINHEIT

K-FAKTOR

IMPULS

RELAIS 

TOTAL

FREQUENZ

SPRACHE

STROM

FILTER

ENDE

K-SENSOR
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0......9

4.3  HAUPTMENÜ

Die folgenden Angaben werden im Hauptmenü angezeigt:

Durchfluss:  Wird in der ausgewählten physikalischen Einheit 
angezeigt (siehe Kalibriermenü).

 
Ausgangssignal: Das Ausgangssignal 4-20 mA verhält sich im 
gewählten Messbereich proportional zum Durchfluss.

Hauptzähler:  Wird in der ausgewählten physikalischen Einheit 
angezeigt (siehe Kalibriermenü). Hinweise zum Zurücksetzen 
dieses Zählers finden Sie in Abschnitt 4.4.8 im nächsten Menü.

Tageszähler:   Wird in derselben physikalischen Einheit ange-
zeigt wie der Hauptzähler. Durch einen Punkt hinter der Einheit 
kann dieser Zähler vom Hauptzähler unterschieden werden. Um 
diesen Wert zurückzusetzen, halten Sie die Tasten 
in diesem Menü zwei Sekunden lang gedrückt.

12,6 L/S

 16,45 mA

80529 L

6247 L .

0......9
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4.4  KALIBRIERMENÜ

Halten Sie die Tasten     5 Sekunden lang gleichzeitig gedrückt.

Zur Eingabe von Parametern in diesem Menü muss der interne Schalter 2 auf die Entsperr-
position gestellt werden. (Abschnitt 3.4.1)

Die folgenden Parameter können in diesem Menü eingestellt werden:

In den folgenden Abschnitten wird erläutert, wie die Parameterwerte im oben abgebildeten 
Kalibriermenü geändert werden.

0......9

ENTER

SPRACHE

Funktion Abschnitt

Auswahl zwischen Englisch, Deutsch, Franzö-
sisch, Italienisch oder Spanisch.

4.4.1

Auswahl der physikalischen Einheiten für 
Durchfluss und Menge.

4.4.2

Ermittlung des Prozess-K-Faktors. 4.4.3

Einstellung des Messbereichs für das Aus-
gangssignal 4...20mA.

4.4.4

Parameterdefinition des Impulsausgangs (Ein-
heit und Volumen).

4.4.5

Parameterdefinition der Relais (nur bei Trans-
mittern mit Relais verfügbare Funktion).

4.4.6

Auswahl der Messwertglättung. Es stehen zehn 
Stufen und zwei Filtermodi zur Auswahl.

4.4.7

Zurücksetzung des Hauptzählers. (Rücksetzen 
des Tageszählers erfolgt automatisch mit).

4.4.8

Auswahl der Wechselstromfrequenz (50 oder 
60 Hz).

4.4.9

Zurück zum Bedienmodus; neu eingestellte Pa-
rameter speichern.

K-FAKTOR

ENDE

EINHEIT

STROM

IMPULS

RELAIS

FILTER

FREQUENZ

TOTAL
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ENTER

ENTER

0......9

ENGLISH

Die gewünschte Sprache wird mit der ENTER-Taste bestätigt und aktiviert.

4.4.1 Sprache

EINHEIT

Der Durchfluss kann in sämtlichen physikalischen Einheiten mit  0, 1, 2 oder 3 Dezimalstel-
len angezeigt werden (außer m3/min).

Rückkehr zum Hauptmenü über das 
Untermenü ”TOTAL”. 

K-FAKTOR

DURCHFLUEINHEIT

Bei Auswahl der Einheiten 
„Gallone“ wählt der Transmit-
ter automatisch die dezimals-
tellen und geht zum nächsten 
Menüpunkt weiter.

KOMMA 1

liter

KOMMA 0

KOMMA 2

KOMMA 3

4.4.2 Einheit
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4.4.3 K-Faktor

In diesem Menü kann der K-Faktor des Prozesses ermittelt werden:
entweder durch Eingabe des K-Faktors des Fittings (entsprechend dem DN und dem 
Fittingmaterial, siehe S020 Betriebsanleitung): Der Transmitter rechnet dann den K-
Faktor des Prozesses mittels den eingegebenen Fitting-K-Faktor, Fs-Zellkonstante und 
Kw-Temperatur-Korrekturfaktor.
Fs und Kw werden im Werk eingegeben und können im TEST-Menü abgelesen und 
geändert werden.

oder durch eine Teach-In-Prozedur. Sie besteht aus einer Volumenmessung oder einer 
Vergleichsmessung mit einem anderen Durchflussmesser.

Der letztermittelte Prozess-K-Faktor wird durch den Transmitter in An-

spruch genommen.

A

B

K= 001.00 K1= 001.00

0....9

0....9

ENTER ENTER ENTER

0....9
0....9

ENTER ENTER

ENTER

K= 001.69ENTER

ENTER

0....9

ENTER

ENTER

0100.0 L

0....9

ENTER
K= 001.68

ENTER

ENTER

ENTER

10.10 L/S

0....9

ENTER
K= 001.68

ENTER

*

* +

A

B

Eingabe des Fitting-
K-Faktors
(max. 1999,99).

50 s-lange 
Messung.

Anzeige des berechneten K-
Faktors.

Drücken Sie die Tasten zum 
Verschieben des Kommas 
gleichzeitig.

Beginn der 
Messung

Beginn der 
Messung

Eingabe des benutzten 
Volumen in derselben Einheit 
wie im Punkt 4.4.2 fesgelegt 
ein.

Eingabe des 
gemessenen 
Durchflusses.

Ende der 
Messung

Anzeige des 
berechneten K-
Faktors.

Der Prozess-K-
Faktor wird nicht neu 
berechnet.

Ist-Prozess-K-
Faktor

K  FAKTOR

STROM

STROM

STROM

K-FITING

TEACH J

GÜLTIG N

GULTIG J

FÜLLENDEVOLUMEN

DURCHFLU MESSUNG

STROM
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Schritte für eine erfolgreiche Teach-In-Prozedur:

 Um das Volumen präzise zu ermitteln, füllen Sie einen Tank mit 100 Litern der zu mes-
senden Flüssigkeit.

 Wenn die Meldung ”TEACH J ” erscheint, drücken Sie die ENTER-Taste und wählen die 
Option ”VOLUMEN”, um den Messvorgang zu starten.

 Die Meldung ”FÜLLENDE” (Ende des Füllvorgangs) wird angezeigt.
 Schalten Sie danach eine Pumpe ein, oder öffnen Sie ein Ventil. 
 Wenn der Tank voll ist, schalten Sie die Pumpe aus oder schließen das Ventil. Durch 

Drücken der ENTER-Taste wird die Messung beendet.
 Der Benutzer wird dann aufgefordert, das Volumen (100 Liter) einzugeben.
 Der berechnete K-Faktor wird nach Bestätigung angezeigt.

Teach-In ist auch im Zusammenwirken mit einem anderen Durchflussmesser durchführbar. 
In diesem Fall wählen Sie die Option ”DURCHFLUSS”, nachdem Sie in die Teach-In-Funkti-
on gewechselt sind.
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4.4.4 Ausgangsstrom

In diesem Menüpunkt kann der Messbereich, der einem Ausgangsstrom von 4-20 mA ent-
spricht, definiert werden.

 Der Messbereichsanfangswert kann größer sein als der Endwert (invertiertes Signal), 
z.B. 20 bis 180 l/min entspricht 20-4 mA.

 Die Einstellungen (physikalische Einheit und Dezimalstelle), die für die Anzeige des 
Durchflusses ausgewählt wurden, sind auch hier gültig.

 Der Mindestabstand zwischen dem Durchfluss bei 4 mA und bei 20 mA hängt von der 
Stelle des Kommas ab :

Anzahl der Dezimalstelles 0 1 2 3

Mindestdurchflussabstand 2 0.2 0.11 0.101

Bei einem Elektronik-Fehler gibt der Stromausgang einen 22 mA-wertigen Strom aus.
In der folgenden Abbildung wird ein Beispiel für die Beziehung zwischen dem 4-20 mA-
Ausgang und dem entsprechenden Messbereich dargestellt.

          
 
 Abbildung 4.1 - Ausgangssignal

Geben Sie den Anfang des Messbereichs ein.

Geben Sie das Ende 
des Messbereichs ein. 

Tatsächlicher Durchfluss
           l/ min

4

20

20 180

mA

STROM

IMPULS
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Die Parameter des Impulsausgangs werden festgelegt. Das einen Impuls induzierende Volu-
men wird eingegeben, zuerst die Einheit, dann der Wert.

Beispiel: 1 Impuls entspricht 100 l; Einheit = Liter und Pu = 100,00.
 

 Die Impulsfrequenz wird durch f = Q / Pu angegeben; die Frequenz  

 darf zu keinem Zeitpunkt 250 Hz übersteigen. Wählen Sie den   

 Impulswert, um eine maximale Frequenz von ung. 200 Hz zu erhalten.

 Falls die Impulsfrequenz geringer als 2 Hz ist, wird der Impulswert  

 gleich 250 ms sein.  

 Falls die Impulsfrequenz größer als 2 Hz ist, wird das Taktverhältnis

 gleich 50% sein.

 Bei Q    größer als 250 Hz wird die Impulsfrequenz gleich 0.00 Hz

  Pu  gesetzt.

4.4.6 Relais (Option)

Die Parameterfestlegung der Grenzkontakte wird in diesem Modus vorgenommen: Für jedes 
Relais werden zwei Grenzwerte eingegeben: 1 -, 1 + und 2 -, 2 +. Der Benutzer kann die 
Relais auch umgekehrt belegen.
Relais 2 kann auch als Anzeiger der Flüssigkeitsströmungsrichtung innerhalb der Rohrlei-
tung programmiert werden.

 Die folgenden Bedingungen müssen eingehalten werden: 1- ≤ 1+,

2- ≤ 2+. Als Grundeinstellung sind die Grenzwerte auf Null gestellt, d.h. die 

Relais sind abgeschaltet.

 Vergewissern Sie sich, dass die Sicherheitsvorschriften für den

 Relaisstromkreis (max. 3 A) eingehalten werden.

Beispiel: 1- und 2-    =  die niedrigen Einstellungen für beide Relais 
 1+ und 2+  =  die hohen Einstellungen für beide Relais

+

RELAIS

IMPULS

Drücken Sie die 
Tasten gleichzeitig zum 
Verschieben des Kommas.

Geben Sie das Volumen 
ein, das einem Impuls 
entsprechen soll.

Nur aktiviert, wenn US (oder 
IMP) Durchfluss-einheit 
ausgewählt wurde.

4.4.5 Impulsausgang

liter
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1- 1+

1- 1+

1-=0000
ENTER

0......9

1-=0008
ENTER

1+=0000

0......9

1+=0010
ENTER

ENTER

2-=0000
ENTER

0......9

2-=0040
ENTER

2+=0000

0......9

2+=0044
ENTER

ENTER

ENTER

ENTER

RELAIS

FILTER

INV NEIN

INV JA

Durchfluss

Durchfluss

Invertieren ja

Invertieren nein

Kontakt

Kontakt

ZU

OFFEN

ZU

OFFEN

INV NEIn

INV JA

INV NEIn

INV JA

Eingabe des unteren Schaltgrenzwertes des Relais 1

Eingabe des oberen Schaltgrenzwertes 
des Relais 1

Relais 2 wird geschlossen bei einer 
gegenüber dem Pfeil auf dem Ge-
häuse gleichen Strömungsrichtung

Auswahl der Schaltrichtung 
des Relais 1

Auswahl der Schaltrich-
tung des Relais 2

Eingabe des unteren Schaltgrenzwertes des Relais 2

Eingabe des oberen Schaltgrenzwertes 
des Relais 2

Eingabe der Schaltgrenzwerte des 
Relais 2

Relais 2 wird die Flüssigkeits-
strömungsrichtung anzeigen

Relais 2 wird geschlossen 
bei einer gegenüber dem 
Pfeil auf dem Gehäuse 
entgegengerichteten 
Strömungsrichtung

2=DURCHF

2=RICHTU
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4.4.7 Filterfunktion

Die Filterfunktion bietet einen Messwertglättungseffekt, um Schwankungen des Ausgangs-
stroms und der Anzeige zu unterdrücken. Es stehen 2 Filtertypen (schnell und langsam) zur 
Verfügung. Jeder dieser Filtertypen hat 10 Stufen (von 0 bis 9, wobei 0 keinen Messwert-
glättungseffekt hat).

Das “schnelle“ Filter wird für schnelle Änderungen bei schwankendem Durchfluss verwen-
det.  (Bei schneller Schließung des Ventils benötigt das Filter einige Sekunden, um den 
Nullpunkt zu erreichen, das schnelle Filter dagegen reagiert sofort.) 

Die Reaktionszeit des “langsamen“ Filters hängt von der Filterstufe ab. 

Das “langsame“ Filter kann unter ungünstigen Messbedingungen (z.B. bei 

elektrischen oder magnetischen Störungen, Erdungsproblemen, Luftblasen 

in der Flüssigkeit, stark schwankendem Durchfluss...) verwendet werden.

 

 

 

Aus dem folgenden Diagramm ist ersichtlich, wie die verschiedenen Filter das Durchfluss-
signal  über die Zeit beeinflussen.

ENTER

ENTER

0......9

ENTER

0......9

FILTER FILTER 0

FILTER 9

LANGSAM

SCHNELL
Wählen Sie den Filtertyp aus.

FILTER 0  
- Istwert

FILTER 3

FILTER 6

FILTER 9

Schnell

Langsam

Schnell

Langsam

Schnell

Langsam
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ENTER

ENTER

0......9

ENTER

ENTER

0......9

ENDE

4.4.8 Zähler

Haupt- und Tageszähler werden in diesem Menü gleichzeitig zurückgesetzt. Der Rücksetz-
vorgang beginnt erst, wenn die ENTER -Taste in der ”ENDE” Position des Kalibriermenüs 
gedrückt wird (Rücksprung in das Hauptmenü). 

Beide Zähler des Transmitters werden vollständig zurückgesetzt, wenn der 

K-Faktor oder die Durchflussparameter geändert werden. Der Tageszähler 

kann auch vom Hauptmenü aus zurückgesetzt werden (Abschnitt 4.3).

4.4.9 50/60-Hz-Rauschunterdrückung

 
Diese Funktion filtert sämtliche Störsignale, die von der Stromversorgung verursacht wer-
den. Sie sollten jedoch sicherstellen, dass sich das Gerät nicht in der Nähe größer Maschi-
nen befindet, da die Messergebnisse dadurch beeinträchtigt werden können. Um die Störsi-
gnale zu filtern, geben Sie die Frequenz der Hauptstromquelle ein. 

Die Einstellungen in diesem Menüpunkt müssen auch dann vorgenommen 

werden, wenn der Transmitter an eine Gleichstromversorgung angeschlos-

sen ist.   

TOTAL

FREQUENZ

RESET   J

RESET   N

F =  60 HZ

F =  50 HZ

Frequenzauswahl

Um das unbeabsichtigte bzw. unerlaubte Zurücksetzen des Zählers zu 

verhindern, setzen Sie den internen Schalter 2 auf die Sperrposition (Ab-

schnitt 3.4.3).

FREQUENZ
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4.5 TESTMENÜ

Halten Sie die Tasten                           5 Sekunden lang gleichzeitig gedrückt.

Zur Eingabe von Parametern in diesem Menü muss der interne Schalter 2 auf die Entsperr-
position gestellt werden. (Abschnitt 3.4.1)
Die folgenden Parameter können in diesem Menü eingestellt werden:

4.5.1 Offset-Abgleich

In diesem Menüpunkt kann der Benutzer die Grundeinstellung von 4 mA, die vom Transmit-
ter erzeugt wird, korrigieren. Der Transmitter erzeugt einen Wert von 4 mA, indem die Taste 

gedrückt wird, wenn”OFFSET” im Testmenü angezeigt wird. 

Messen Sie den erzeugten Strom mit einem Amperemeter. Wenn die Transmitteranzeige 
falsch ist, kann sie korrigiert werden, indem der gemessene Wert eingegeben wird.
Einstellbereich: + / - 0.5 mA

Der korrigierte 4 mA- Wert wird bei Drücken der            Taste übernommen, wenn 
“ENDE“ im Testmenü angezeigt wird.

ENTER

0......9

0......9

Geben Sie den gemessenen Wert ein.

ENTER

ENTER

OFFSET

SPAN

ENDE

Funktion Abschnitt

Offset-Kompensation (4 mA). 4.5.1

Span-Kompensation (20 mA). 4.5.2

Durchflussnullpunkt-Einstellung 4.5.3

Eingabe des zu simulierenden Durchfluss. Aus-
gangssignale reagieren diesem Wert entsprechend.

4.5.4

Eingabe der Werte Fs und Kw zur Ermittlung des 
Prozess-K-Faktors.

4.5.5

Rückkehr zum Hauptmenü und Speicherung der 
neuen Parameter. Wenn einer der beiden Werte 
(Offset, Span) unzulässig ist, kehrt das Gerät auto-
matisch zum Parameter ”OFFSET” zurück. Dann müs-
sen neue Werte eingegeben werden.

KALIB 0

DURCHFLU

K SENSOR
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4.5.2 Span-Abgleich

Damit kann die Grundeinstellung von 20 mA geändert werden. Die Vorgehensweise ist 
identisch mit dem oben beschriebenen Offset-Abgleich. Der Transmitter erzeugt einen 
Wert von 20 mA, indem die                    -Taste gedrückt wird, wenn „SPAN ” im Testmenü 
angezeigt wird. 
Messen Sie den erzeugten Strom mit einem Amperemeter. Wenn die Transmitteranzeige 
falsch ist, kann sie korrigiert werden, indem der gemessene Wert eingegeben wird.
Einstellbereich: + / - 0.5 mA

Der korrigierte 20 mA- Wert wird bei Drücken der            Taste übernommen, wenn 
“ENDE“ im Testmenü angezeigt wird.

4.5.3 Kalibrierung des Durchfluss-Nullpunkts

Füllen Sie die Rohrleitung mit der Messflüssigkeit und stoppen Sie den Durchfluss. Um das 
Gerät zu kalibrieren, drücken Sie die ‘ENTER‘-Taste, wenn KALIB 0 im Testmenü angezeigt 
wird, und wählen Sie KALIB J.  12 Sekunden danach stellt der Transmitter den Durchfluss-
Nullpunkt automatisch ein.  

- Bei der ersten Inbetriebnahme muss sich der Messfühler/Sensor

 24 Stunden vor der Kalibrierung in der Flüssigkeit befinden

 (nur 1 Stunde nach einer Wartung).

- Vergewissern Sie sich, dass sich keine Luftblasen in der Flüssigkeit

  befinden und dass die Flüssigkeit nicht fließt, bevor die Kalibrierung

  beginnt. 

Diese Kalibrierung ist nur für die aktuellen Messgegebenheiten (Eigenschaften von Rohr, 
Fitting und Medium) gültig und muss abgeschlossen sein, bevor der K-Faktor durch die 
Teach-In-Methode bestimmt wird.

Geben Sie den gemessenen Wert ein.

KALIB 0

ENTER

ENTER

ENTER ENTER

ENTER

0......9

12 s

KALIB 0 KALIB N

KALIB J

MESSUNG

DURCHFLU

DURCHFLU
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4.5.4 Durchfluss-Simulation

In diesem Menü kann ein Durchfluss simuliert werden, so dass der Benutzer das System 
ohne Flüssigkeit testen kann. Der simulierte Wert beeinflusst alle Ausgänge einschließlich 
Relais- und Impulsausgang.

Geben Sie den Durchflusswert ein.

Drücken Sie die Taste o d e r , um die Durchflusssimulation zu beenden.

4.5.5 FS und KW Werte 

Der Transmitter verwendet diese Werte, um den Prozess-K-Faktor zu berechnen.
K

Prozess
 = K

Fitting
 x Fs x Kw. Bei einem Edelstahl-Sensor ist Kw = 1.

- F
S
 ist die spezifische Zellkonstante des Sensors. Dieser Wert wird im Werk program-

miert aber kann kundenspezifisch geändert werden.
- K

W 
 ist der Korrekturfaktor der Temperatur bei einem PVDF-Sensor. Dieser Wert hängt 

von den Rohrabmessungen ab (Tw ist die Mediumstemperatur):
  
 Bei einem DN15 gilt Kw= 1-(0,2 x (Tw °C- 20 °C)/100)  
 Bei einem DN20/25 gilt Kw= 1-(0,1 x (Tw °C- 20 °C)/100)  
 Bei einem DN > DN25 gilt Kw= 1-(0,05 x (Tw °C- 20 °C)/100)

Greifen Sie wieder in den Menüpunkt K-FAKTOR des Kalibriermenüs ein, 

damit der Transmitter den Prozess-K-Faktor mit den eingegebenen Fs und 

Kw-Werten neu berechnet.

0......9

ENTER ENTERFS=1.000 KW=1.00 ENTER

0....9 0....9

DURCHFLU

DURCHFLU

K-SENSOR

ENDE
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4.6 EINSTELLUNGEN FÜR DEN 8045

4.6.1 Durchflusstransmitter 8045 bei Auslieferung

Funktion Grundeinstellung
SPRACHE English

Einheit für die Durchflusswert-Anzeige l/s

Einheit für die Zählerwert-Anzeige Liter

Kommastellen 2

K-Faktor K1 1

Kw 1

Strom 4 mA 00.00

Strom 20 mA 00.00

Impulsausgangseinheit Liter

PU 00.00

Relais 1-: 00.00

1+: 00.00

Invertiert: Nein

2-: 00.00

2+: 00.00

Invertiert: Nein

Filter Filter 2, langsam

Frequenz 50 Hz

4.6.2 Benutzerkonfiguration für den 8045 (Bitte durch Nutzer eintragen!)

Bestell-Nr.:    Seriennummer:

Funktion Grundeinstellung
SPRACHE

Einheit für die Durchflusswert-Anzeige

Einheit für die Zählerwert-Anzeige

Kommastellen

K-Faktor K1

Kw

Strom 4 mA

Strom 20 mA

Impulsausgangseinheit

PU

Relais 1 1-: 

1+: 

Invertiert:

Relais 2 2-: 

2+: 

Invertiert:

Fließrichtung:

Filter

Frequenz

Temperatur der Flüssigkeit bei Kalibrierung:

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 333 of 1480



8045

D
E

U
T
S

C
H

34

WARTUNG

5.1 AUFBEWAHRUNG UND REINIGUNG DES SENSORS

Verunreinigungen oder Verstopfung der Elektroden können Messfehler verursachen, des-
halb müssen die mit dem Medium in Kontakt gesetzten Elemente regelmäßig gereinigt wer-
den (die Frequenz der Reinigungen muss dem Prozess angepasst werden).
Der Sensor kann mit Wasser oder einem anderen Reinigungsmittel, das mit PVDF,  Edel-
stahl oder PEEK verträglich ist, gereinigt werden. Es dürfen keine Schleifmittel verwendet 
werden. Nach der Reinigung muss das Messelement abgespült werden.
Vor der Wiederinbetriebnahme:
- müssen die Dichtungen geprüft und gegebenenfalls gewechselt werden, sowie jedes 

beschädigte Teil (siehe § 6.7).
- muss der „Durchfluss-Nullpunkt“ kalibriert werden (siehe § 4.5.3).

5.2 HINWEISE ZUR FEHLERSUCHE

Der Ausgangsstrom wird bei einem elektronischen Ausfall auf 22 mA gesetzt, und beim 
Start des Geräts werden alle Parameter auf die Werkseinstellungen zurückgesetzt (§ 4.6). 
Die Ursachen für den Ausfall werden unter “Anzeige ‘FEHLERx‘ - Ausgangsstrom 22 mA“ in 

den nachstehend aufgeführten Hinweisen zur Fehlersuche aufgeführt.
Wenn weiterhin Probleme auftreten sollten, wenden Sie sich bitte an Ihre 

örtliche Bürkert-Niederlassung oder senden Sie das Gerät mit einer ge-

nauen Problembeschreibung zurück.

Dieser Abschnitt soll Ihnen bei der Lösung von denkbaren Problemen behilflich sein, die bei 
der Installation oder beim Betrieb des Geräts auftreten könnten. Sollten Sie Fragen haben, 
können Sie sich gerne an Ihre örtliche Bürkert-Niederlassung wenden. 

                     
Fehler Status Maßnahmen siehe

Der Transmitter funktioniert nicht
- Transmitter angeschlossen?

- Stromversorgung an der Anschlussklemme IN+ und IN-  

 ok?

- Stromversorgung zwischen 18-36 VDC?

- Stromversorgung stabilisiert (Oszillationsrate < ±5%)?

- Sicherungen ok?

- Schalter eingeschaltet?

Nein

Nein

Nein

Nein

Nein

Nein

Gerät anschließen.

Anschluss überprüfen.

Stromversorgung ändern.

Stromversorgung ändern.

Sicherungen auswechseln.

Schalter auf ON schalten.

3.3

3.3

--

--

--

--

Transmitterprogramm. /test nicht verfügbar
Interner Schalter 2 ‘gesperrt’? Ja Schalter 2 auf ‘ungesperrt’ setzen. 3.4.1

Anzeige «FEHLER3» - Ausgangsstrom 22 mA
- Anzeige beim Einschalten?

- Ständiger Fehler beim Einschalten?

Anzeige «FEHLER4» - Ausgangsstrom 22 mA
- Anzeige beim Einschalten?

- Ständiger Fehler beim Einschalten?

Anzeige «FEHLER5» - Ausgangsstrom 22 mA
- Anzeige beim Einschalten?

- Ständiger Fehler beim Einschalten?

Ja

Ja

Ja

Ja

Ja

Ja

ENTER drücken dann Totalisatoren 

überprüfen.

Gerät zurückschicken.

ENTER drücken dann Gerät neu 

kalibrieren.

Gerät zurückschicken.

ENTER drücken dann

Totalisatoren überprüfen und

Gerät neu kalibrieren.

Gerät zurückschicken.

4.3

--

4.4

--

4.3

4.4
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Fehler Status Maßnahmen siehe

Schwankende Anzeige
- ungeeignetes Filter?

- Luftblasen in der Flüssigkeit?

- Elektroden verschmutzt?

- Elektroden passiviert?

- Schwankt die Leitfähigkeit schnell?

Ja

Ja

Ja

Nein

Ja

Filter ändern oder langsamen Filter-

modus wählen.

Langsames Filtermodus auswählen

Elektroden reinigen.

Den Transmitter 24 Stunden vor der 

Nutzung in das Medium installieren.

Transmitter ist nicht für diese 

Anwendung geeignet.

4.4.7

4.4.7

5.1

3.1

Erdableitung
- Ist die Erdung gut (kein Rauschen auf dem

 Erdungskabel)?

- Sind die Metallrohrleitungen geerdet?

Nein

Nein

Eine nicht gestörte Erdung verwen-

den.

Rohrleitungen erden.

--

--

Durchflussmessung falsch
- K-Faktor korrekt?

- Das Medium fließt nicht aber die Anzeige ist nicht 0?

- Elektroden in der Flüssigkeit?

- Pfeil auf der Seite des Gehäuses gibt die

 Flüssigkeitsrichtung an?

- Befinden sich die Kabeldurführungen stromabwärts des  

 Transmitters mit Edelstahl-Sensor?

- Sind die Elektroden senkrecht zum Flüssigkeitsdurch- 

 fluss ausgerichtet?

Nein

Ja

Nein

Nein

Nein

Nein

Richtige Koeffizienten eingeben oder 

durch Teach-in ermitteln.

Nullpunktkalibrierung durchführen.

Tauchen Sie die Elektroden in die 

Flüssigkeit ein.

Orientieren Sie den Transmitter so, 

dass der Pfeil die Flüssigkeitsrich-

tung angibt.

Orientieren Sie den Transmitter 

richtig.

Orientieren Sie den Sensor richtig.

4.5.5

4.4.3

4.5.3

3.1.1

3.1.1

3.2

Ausgangsstrom
- Schalter 1 richtig eingestellt (Senke oder Quelle)?

- Anschluss des Ausgangsstroms ok?

Nein

Nein

Richtige Schalterposition wählen.

Ausgang erneut anschließen.

3.4.3

3.3

Fester Wert des Ausgangsstroms
- Parameter für Ausgangsstrom ok? Nein Ausgangsstrom neu programmieren 4.4.4

Die Relais funktionieren nicht
- Parameter ok?

- Relais korrekt angeschlossen?

- Anschluss der Relais 1 und 2 vertauscht?

- Schutzsicherungen für die Relais ok?

- Relaisschalter auf ON?

Nein

Nein

Ja

Nein

Nein

Relaisausgänge programmieren.

Relais anschließen.

Relais richtig anschließen.

Sicherungen auswechseln.

Schalter auf ON setzen.

4.4.6

3.3

3.3

--

--
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6.1 TECHNISCHE DATEN

Prozesskenngrößen

Durchflussmessung

 Messverfahren Magnetisch - Induktive Durchflussmessung
 Messbereich 0,2-10 m/s
 Messgenauigkeit 1) mit individueller Werkskalibrierung (auf Anfrage)
   oder Teach-In: +/- 2 % v.M. (1-10 m/s)  (*)
   2) mit mittlerem Standard-K-Faktor:
       +/- 4 % v.M. (1-10 m/s)  (*)
 Linearität +/- (1 % v.M. + 0,1% v..MBE) (*)
 Wiederholbarkeit 0,25 % des gemessenen Werts

(*) Unter Referenzbedingungen, d.h. Messmedium ist Wasser, Umgebungs- und Wasser-
temperatur 20 °C, bei Einhaltung der Mindestein- und Mindestauslaufstrecken, angepasste 
Rohrleitungsabmessungen.
v.M.  = vom Messwert
v.MBE  = vom Messbereichende (10 m/s)

Installation

 Fitting Edelstahl, Messing oder Kunststoff (PVDF, PP, PVC)
   Klebe-/Schweißmuffen, Gewinde (G, NPT, Rc),   
   Schweißenden, Flansch, Tri-Clamp - siehe   
   Bedienungsanleitung S020
 Druckklasse
  mit PVDF-Sensor PN 10
  mit Edelstahl-Sensor PN 16
 Mediumstemperatur
  mit PVDF-Sensor 0 bis 80 °C
  mit Edelstahl-Sensor -15 bis 110 °C
 Leitfähigkeit des Mediums min. 20 μS/cm
 Mediumberührende Werkstoffe
  Sensorgehäuse PVDF oder Edelstahl 316L (DIN 1.4404) 
  Elektroden Edelstahl 316L (DIN 1.4404)
  Erdungsring
  (bei PVDF-Sensor) Edelstahl 316L (DIN 1.4404)
  Dichtungen FKM (standard)
  Elektrodengehäuse
  (bei Edelstahl-Sensor) PEEK

Ausgangskenndaten

Elektrischer Anschluss

 Betriebsspannung 18-36 VDC, gefiltert und geregelt 
   (Frequenzrate  ≤ +/- 5%)
 Stromverbrauch 300 mA max.
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Ausgangskenndaten (fortsetzung)

Proportionalausgang

 Ausgangssignal Stromausgang von 4-20 mA (Fehlersignal 22 mA)
 Genauigkeit Von Messgenauigkeit abhängig - maximal 4%
 Verkabelung Senke oder Quelle
 Reaktionszeit 0,5 s-150 s je nach Filter, um 95% der Dämpfungs-
    änderung zu erreichen
 Maximale Bürde  1300 Ω bei 30 VDC
 (Signalschleife) 1000 Ω bei 24 VDC
      700 Ω bei 18 VDC
Pulsausgang

 Ausgangssignal Open collector NPN/PNP, galvanisch isoliert, max. 250 Hz
    max. 36 VDC / max. 100 mA, gegen Kurzschluss und 
    Falschpolung geschützt 
Relaisausgang

 Ausgangssignal Normalerweise offene Relais 
 Relaisausgang 2 Relais, frei einstellbar
    AC : 250 V / 3 A
    DC : 30 V / 3 A (Ohmsche Belastung)
 Max. Schaltleistung 750 VA (Ohmsche Belastung)  
 Lebensdauer 100 000 Zyklen (Minimum)
 Schwellenwerte Hysterese, einstellbar für Durchfluss
Kenngrößen der Benutzeroberfläche

Benutzeroberfläche

 Anzeige 15 x 60 mm LCD mit 8 Ziffern, alphanumerisch
    15 Segmente, 9 mm hoch
 Durchflusseinheiten l  Sek (außer m3/Sek.)
    m3 pro Min
    US-Gal  Stund
    Imp-Gal 
 Anzeige:
  Ausgangsstrom Erzeugter Strom: xx.xx mA
  Relaisstatus Rote LEDs leuchten, wenn Kontakt geschlossen
 Programmierung Menüführung über 3 Tasten
 Sicherheit Schalter zum Sperren der ‘Enter‘-Taste
Prozess

 Durchflussfilter 10 Filterstufen (Filter 0...9, in schnellem oder langsamem  
    Modus)
 Temperaturkoeffizient (vgl. Abschnitt 4.4.3.1)

Kenngrößen der Umgebungsbedingungen

Umgebungsbedingungen

 Betriebstemperatur -10 bis 60 °C
 Lagertemperatur -20 bis 60 °C
 Relative Luftfeuchtigkeit  max. 80 %, nicht kondensiert
 Schutzart IP65
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8 18

1

11
3

12
3

116

H
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88

6.2 ABMESSUNGEN

Kenngrößen der Umgebungsbedingungen (fortsetzung)

Konstruktion

 Gewicht
  mit PVDF-Sensor  550 g (Maximum)
  mit Edelstahl-Sensor  650 g (Maximum)
Mediumberührende Werkstoffe

 Elektronikgehäuse
  mit PVDF-Sensor  PC mit Glasfaserverstärkung (Deckel: keine
    Glasfaserverstärkung)
  mit Edelstahl-Sensor  PPA mit Glasfaserverstärkung
 Frontabdeckung  Polyester
 Schutzdeckel  Topas COC (nur Ausführung mit Edelstahl-Sensor)
Normenkonformität

 Störaussendung  Entspricht Grundnorm EN 50081-1
  Störfestigkeit  Entspricht Grundnorm EN 50082-2
 Sicherheit  Entspricht Grundnorm EN 61010-1
 Vibration  Entspricht Grundnorm EN 60068-2-6
 Stoß  Entspricht Grundnorm EN 60068-2-27

Nennweite H [mm]

[mm] T-Fitting Anschluss-
schellen

Kunststoff-
Stutzen

Edelstahl-
Stutzen

6 181

8 181

15 186

20 183

25 183

32 187

40 191  187

50 197 221 192

65 197 220 202 196

80 224 207 203

100 229 214 213

110 225

125 232 224

150 242 260 235

180 266

200 278 281 256

250 299

300 304

350 324

400 338
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7.1 AUFBAU UND MESSVERFAHREN

Aufbau

Der kompakte Durchflusstransmitter 8045 besteht aus einem Durchflusssensor und einem 
Messwertwandler (Elektronikmodul) mit Anzeige in einem spritzwassergeschützten IP65-
Kunststoffgehäuse.

 Im Unterteil des Sensorfingers befinden sich ein Elektromagnet und 2 in die Flüssigkeit 
ragende Elektroden zur Abnahme der induzierten Spannung.

 Das Elektronikmodul rechnet die induzierte Spannung in einen adäquaten Durchfluss 
um. Dieser Durchfluss kann auf dem Display angezeigt werden.

 Das Elektronikmodul besitzt einen Dreileiterstromkreis und erfordert eine Betriebsspan-
nung von 18-36 VDC. Die Ausgangssignale werden über eine oder zwei Kabeldurch-
führungen geliefert.

 Zur zusätzlichen Steuerung können einstellbare Relais verwendet werden (optional).

Messverfahren

Nach dem Induktionsgesetz wird in einem im Magnetfeld bewegten Leiter eine Spannung 
induziert. Beim magnetisch-induktiven Messprinzip dient als Leiter die zwischen 2 Elektro-
den befindliche Säule einer leitenden Flüssigkeit.

 Bei Bewegung dieser leitenden Flüssigkeitssäule (min. 20 mS/cm) quer zu dem vom 
Elektromagneten erzeugten Magnetfeld wird proportional zur Strömungsgeschwindig-
keit in dieser Flüssigkeit eine Spannung induziert. 

 Diese Spannung kann zwischen den Elektroden abgegriffen, weitergeleitet, verstärkt, im 
Messwandler unter Beachtung des K-Faktors umgerechnet und gefiltert werden.

 Die Strömungsrichtung bewirkt einen positiven oder einen negativen Durchfluss. Der 
magnetisch - induktive Durchflusstransmitter 8045 misst ab einer Strömungsgeschwin-
digkeit von 0,1 m/s (0,3 ft/s).

 Ausgangssignal ist ein dem Durchfluss proportionales Normsignal 4-20 mA.
 Ein Elektronikfehler wird durch ein Ausgangssignal von 22 mA angezeigt.

Rohr
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7.2 LIEFERPROGRAMM

8045 mit 1 x 4-20 mA-Ausgang, 1 Pulsausgang, 2 Zähler, elektrischer Anschluss durch 2  
Kabelverschraubungen und

Betriebsspannung Relais Gehäuse-Werkstoff Sensor Bestell-Nr

18-36 VDC Nein PC Kurz, PVDF 426498

18-36 VDC Nein PC Lang, PVDF 426499

18-36 VDC 2 PC Kurz, PVDF 426506

18-36 VDC 2 PC Lang, PVDF 426507

18-36 VDC Nein PPA Kurz, Edelstahl 449670

18-36 VDC Nein PPA Lang, Edelstahl 449672

18-36 VDC 2 PPA Kurz, Edelstahl 449671

18-36 VDC 2 PPA Lang, Edelstahl 449673

1. Transmittertyp
2. Dichtungsmaterial
3. Sensor-Daten
4. Seriennummer
5. Transmitter-Ausführung
6. Relaiskenngrößen
7. Ausgangsstrom
8. (Werkinterne Nr.)
9. CE-Zeichen
10. Betriebsspannung/Max.
 Stromaufnahme
11. Bestell-Nr.

7.3 LIEFERUMFANG

Im Standardlieferumfang sind enthalten: 

 1 Magnetisch-Induktiver Durchflusstransmitter 8045
 1 Bedienungsanleitung (in 3 Sprachen)
 1 Bedienungsanleitung für Fittings S020
 1 Satz mit 1 Verschluss für Kabeldurchführung, 1 FKM-Dichtung für den Finger, 1 Mehr-

wegdichtung, 1 Montage-Blatt

7.4 TYPENSCHILD 8045

M
ad

e 
in

 F
ra

nc
e

FLOW:8045-FKM -IND LONG SST   N=10000

18-36V  /300mA  4-20mA REL:230VAC/3A Compact

449673N                 W41UE

1 2 3 4

567891011
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7.5 ERSATZTEILLISTE

Position Beschreibung Bestell-Nr

1 Deckel aus PC mit Klappe, Schrauben und Fenster 553189

2 Deckel aus PPA mit Klappe, Schrauben und Fenster 553190

3 Leiterplatte ohne Relais 553173

4 Leiterplatte mit Relais 553174

1+3 PC-Deckel mit Klappe, Schrauben, Folien und Leiterplatte ohne Relais 426530

1+4 PC-Deckel mit Klappe, Schrauben, Folien und Leiterplatte mit 2 Relais 426531

2+3 PPA-Deckel mit Klappe, Schrauben, Folien und Leiterplatte ohne Relais 449757

2+4 PPA-Deckel mit Klappe, Schrauben, Folien und Leiterplatte mit 2 Relais 449758

5+13 PC-Gehäuse für 2 Kabelverschraubungen + Mutter 425526

6+8+9+11 Satz mit 2 Kabelverschraubungen M20x1,5

+ 2 Flachdichtungen aus Neopren für Kabelverschraubung oder Verstopfung

+ 2 Schraubverstopfungen M20x1,5

+ 2 Mehrwegdichtungen 2x6 mm

449755

7+8+9 Satz mit 2 M20x1,5 / NPT1/2’’ Reduktionen

+ 2 Flachdichtungen aus Neopren für Kabelverschraubung oder Verstopfung

+ 2 Schraubverstopfungen M20x1,5

551782

10+11+14 Satz mit 1 Verschluss für Kabelverschraubung M20x1,5

+ 1 Mehrwegdichtung 2x6 mm für Kabelschraubung

+ 1 grüne FKM-Dichtung für den Sensor

+ 1 Montageblatt

558102

12 Ring 619205

13 Überwurfmutter für Gehäuse aus PC

Überwurfmutter für Gehäuse aus PPA
619204
440229

14 Satz mit 1 grünen FKM-Dichtung und 1 schwarzen EPDM-Dichtung 552111

15 PVDF-Sensor, kurz, für DN6 bis 100 (1/4“ - 4“) 444780

15+5 Edelstahl-Sensor, kurz, für DN6 bis 100 (1/4“ - 4“) + PPA-Gehäuse 449759

16 PVDF-Sensor, lang, für DN > 100 (> 4“) 444781

16+5 Edelstahl-Sensor, lang, für DN > 100 (> 4“) + PPA-Gehäuse 449760

Bedienungsanleitung Fitting S020 429633

Satz mit 8 ‚FLOW‘-Folien ohne ‚Relais‘-Markierung 553191

Satz mit 8 ‚FLOW‘-Folien mit ‚Relais‘-Markierung 553192
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12

1 2

3
6

8
9

11

7

10

13

14

4

5

15 16
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P+-+ P-

654321

1
2

3

Wechseln des Sensors:

a) Ausführung mit PVDF-Sensor:

- Öffnen Sie den Deckel des Gehäuses.
- Ziehen Sie die Kabel aus den Steckern 1 und 2 der Elektronikplatine ab (siehe Abb. 

unten).
- Wechseln Sie den Sensor.
- Schließen Sie die Abschirmung des Versorgungskabels an die Klemme 4 der Klemmen-

leiste 3 an (siehe Abb. unten).
- Schließen Sie den Flachkabel an den Stecker 1 an.
- Schließen Sie die Koax-Kabel an die Stecker 2 an (auf richtige Montage achten!).
- Setzen Sie alle Dichtungen zurück.
- Achten Sie auf die Ausrichtung der Nase (siehe § 3.1.1).
- Befestigen Sie die Sensor-Befestigungsschraube.

b) Ausführung mit Edelstahl-Sensor:

- Öffnen Sie den Deckel des Gehäuses.
- Ziehen Sie die Kabel aus den Steckern bzw. Klemmenleiste 1, 2 und 3 der Elektro-

nikplatine ab (siehe Abb. unten) dann ziehen Sie die Kabel durch die Kabelverschrau-
bungen.

- Wechseln Sie den Satz Edelstahlsensor-Gehäuse.
- Ziehen Sie die Kabel durch die Kabelverschraubungen.
- Verkabeln Sie das Gerät laut Anweisungen des § 3.4.
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DN 40 (DN50)*

DN 32 (DN40)*

DN 25 (DN32)*

DN 20 (DN25)*

DN 15 (DN15 ou DN20)*

500

1000

2000

2000

5000

10000

500020000

5000

10000

20000

30000

50000

100000

DN 400

DN 350

DN 300

DN 250

DN 200

DN 150

DN 125

DN 100

DN 80

DN 6

DN 8

DIAGRAMM ZUR NENNWEITENAUSWAHL

Durchflussgeschwindigkeit

D
ur

ch
flu

ss

Auswahl-Beispiel:
- Durchfluss von 10 m3/h
- Ideale Durchflussgeschwindigkeit: 
2 bis 3 m/s

Es ergibt sich aus dem Diagramm 
eine erforderliche Nennweite des 
Fittings von DN40 (oder DN 50)*

* bei folgenden Fittings: 
- mit Außengewinde nach SMS 1145
- mit Schweißenden nach SMS 3008, BS 4825 / ASME BPE oder DIN 11850 Rg2
- TriClamp® nach SMS 3017 / ISO 2852, BS 4825 / ASME BPE oder DIN 32676

TriClamp® ist eine eingetragene marke von Alfa Laval Inc.
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INTRODUCTION

1.1 SYMBOL USED

Indicates information which must be followed. Failure to follow the infor-

mation could endanger the user and affect the function of the device.

1.2 GENERAL SAFETY INSTRUCTIONS

Before installing or using this product, please read this manual and 

anyother relevant documentation to ensure you fully benefit from all the 

advantages the product can offer.

 Please verify that the product is complete and free from any damage.

 It is the customer’s responsibility to select an appropriate transmitter for the application, 
ensure the unit is installed correctly, and maintain all components.

 Always check the chemical compatibility of the materials the device is made of.

 This product should only be installed or repaired according to the standards and rules in 
force in the country, by specialist staff using the correct tools.

 Please observe the relevant safety regulations throughout the operation, maintenance 
and repair of the product. 

 When dismounting the transmitter from the pipe, take all the necessary precaution slin-
ked to the process.

 Always ensure that the power supply is switched off before working on the device / 
system.

 This electronic device is sensitive to electrostatic discharge; To avoid any damage by 
immediate electrostatic discharge, pay attention to the requirements of EN 100 015-1.

 Always protect the device from electromagnetic perturbations, ultraviolet radiations and, 
when installed outside, from the effects of climatic conditions.

 If these instructions are ignored, no liability will be accepted and the guarantee on the 
device and accessories will become invalid;
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QUICKSTART

Unpacking
 

  Order
code OK?

Install the fitting
on the piping

Unscrew the 4 screws
and open

Connect power
supply cable

Connect output
cable

  Re-assemble the unit
and install onto the fitting

 Connect the earth to
the earthing screw

    Turn on the power

Check
display is 0
with no flow

  Enter the K-Factor 

     Program the Transmitter

This section provides a comprehensive installation and operation guide which will assist 
with the commissioning of the 8045 Flow Transmitter.

2.1 INSTALLATION

O.K

Yes 

No

 No

Verification of items received. 
See section 6.4

Contact your local Bürkert 
subsidiary

Ensure the power 

supply is disconnected 

before starting work.

Ensure that security provisions 
are considered with the power 
cable and relay circuit.

Pay attention to the 

max.permitted load of 

the output current loop.

The sensor finger must be immer-
sed in fluid 24 hours before cali-
bration (section 4.5.3)

 
Immerse the transmit-

ter into the fluid and 

perform a „flow zero“ 

point calibration.

See section 4.4.3

See section 6.4  

See the next page.

See section 3.1

See section 3.4

See 

section 3.3.1
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QUICKSTART

To access the CALIBRATION MENU simultaneously press for 5 seconds.

 Ensure thet the enter key is unlocked - section 3.4.1.
 Reference can additionally be made to yhe menu guide - section 4.2

2.2 PROGRAMMING

 

 

 

                       

The actions which are highlighted in grey must be fully completed for accurate 
measurement.

ENTER

See section 4.4.1

See section 4.4.2

See section 4.4.3

See section 4.4.4

See section 4.4.5

See section 4.4.6

See section 4.4.7

See section 4.4.8

See section 4.4.9

See next page.

Choose the
desired language

Select the desired
units

Calculate the 
K factor

Select current
output range

Select the pulse
output parameters

Configure relays 
1 and 2

Choose the 
desired flilter

Reset the totalizer

         Selection of the 
        AC Frequncy

Measurement or Simulation (optional)

Ex. Select the units l/s with 1 deci-
mal point and select m3 for the tota-
lizer display.

Ex. 4 mA  =  0 l/s
and 20 mA  =  10 l/s.

Ex. 1 pulse corresponds to 100 l.
 

(if available)

2 types of filter available each with 
10 levels of damping.

To avoid resetting of the totalizer, 
set the internal switch 2 into the 
locked position (see 3.4.1).

To cancel any noise genera-

ted by the main AC frequency.
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QUICKSTART

To access the TEST MENU simultaneously press for 5 seconds. 

2.3 TESTING

The actions which are highlighted in grey must be fully completed for accurate 
measurement.

Control of 4 mA 

Control of 20 mA

„Flow zero“ point 
Calibration

Simulation of 
the outputs

Enter Fs
and Kw

    The unit is now ready.

The Offset mode fixes the output 
current of 4mA.

The mode Span fixes the output of 
20 mA.

Put the displayed value at 0.00 in 
the selected unit when the liquid in 
the pipe is not moving.

This is optional although it is 
recommended for commissioning 
large systems.

These values enable the calculation 
of the process K factor.

ENTER

0......9
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INSTALLATION

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

-15 0 +20 +40 +60 +80 +110

PVDF (PN10)

PP (PN10)

P (bar)

PVC + PP

A

PVDF

PVC (PN10)

T (°C)

3.1 INSTALLATION GUIDELINES

 Pressure - Temperature Diagram

Please be aware of the fluid pressure-temperature dependence according to the respective 
fitting+transmitter material as shown in the diagram below.

 8045 with a PVDF Sensor:

 8045 with a stainless steel Sensor:

  
Ensure that the device is not located near any large machinery which may interfere with the 
transmitter as this can have an effect on the measurement readings.

A: Application range

10
9
8
7
6
5
4
3
2
1
0

0 +20 +40 +60 +80

PVDF (PN10) / 

PP (PN10)

P (bar)

PVC + PP

A

PVC (PN10)

T (°C)

Metal

Metal (PN16)
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INSTALLATION

In order to ensure a high precision of the measure and good stability of 

the „flow zero“ point, the transmitter must be installed into the processed 

medium at least 24 H before calibration (electrode passivation).

Dismounting precautions: 

All precautions must be taken before removing the transmitter depending 

on the process used as the pipe may contain dangerous / agressive hot 

fluids or fluids with high temperatures or pressures.

3.1.1 Mounting positions

The 8045 electromagnetic flow transmitter can be mounted in the following ways to obtain 
an accurate flow measurement although the piping should be designed to ensure that the 
pipe is maintained full at all times to avoid inaccurate measurement.

 Mounting horizontally

   

  Mounting vertically

 

 

 
 

 When mounting vertically ensure that the flow direction is in an upward direction  
 as indicated by the arrow.

 Always mount the transmitter upstream a possible injection point in the pipe of a  
 high-conductivity product (acid, base, saline,...).

It is advisable to mount the transmitter at a 45° angle to the hori-
zontal centre of the pipe as shown in the diagram to avoid having 
deposits on the electrodes and false measurements due to air 
bubbles.

 Correct Incorrect

 Correct Incorrect

45°

45°

Flow direction

F
lo

w
 d

ir
e
c
ti
o

n
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INSTALLATION

3 x DN10 x DN

Mounting direction and flow measuring: 

The flow value displayed by the transmitter is positive whatever the mounting direction of the 
device, but the totalizer increases or decreases depending on several parameters, i.e.:
 

 8045 with a PVDF sensor:

The totalizer increases when the arrow on the side of the housing indicates the flow direc-
tion, the lug shows the upstream direction and the marked coax cable is connected accor-
ding to fig. 3.3 or 3.4.

 8045 with a stainless steel sensor:

The totalizer increases when the arrow on the side of the housing indicates the flow di-
rection, the cable glands show the downstream direction and the marked coax cable is 
connected according to fig. 3.3 or 3.4.

For all transmitters, the minimum straight upstream (10 x DN) and downstream (3 x DN) dis-
tances must be observed.

Please ensure that the pipe design does not allow the build up of air bub-

bles or cavities within the medium as this will cause measuring errors.

Lug of the transmitter 
(PVDF sensor)

 Correct

 Correct

Incorrect

Incorrect

Flow direction

Flow direction

Flow direction
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INSTALLATION

1

2

3

5

4

6

3.2 INSTALLATION

The 8045 flow transmitter can be installed into pipes using our specially designed fitting-
system S020.

The fitting 4 must be installed into the pipe according to the installation specifications within 
section 3.1. 

 Insert the plastic nut 3 onto the fitting 4 and snap the plastic ring 2 into the guide-bush 5.
 Insert the sensor into the fitting ensuring the arrow on the side of the housing indicates  

 the flow direction, and:
 Version with a PVDF sensor: ensuring the sensor is sitting correctly, making sure that  
 the lug 6 is aligned correctly onto the fitting.
 Version with a stainless steel sensor: ensuring the cable glands show the downstream  
 direction and the alignment of the electrodes is perpendicular to the flow direction.  

 If the mounting is correct, the sensor housing 1 cannot be rotated. 

The plastic nut must only be tightened by hand!

Fig. 3.1 Installation of flow transmitter

(PVDF Sensor)

Flow direction
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INSTALLATION

(*)(*)

+
-

(**)

18-36VDC

3.3 GENERAL ELECTRICAL CONNECTION

 Use cables with a temperature limit of 80°C minimum. 
  For normal operating conditions the measuring signal can be transmitted by a shielded 

cable of 0.75 mm2 cross section.
 The line must not be installed in combination with carrying lines with a higher voltage or 

frequency.
 If a combined installation cannot be avoided, a minimum space of 30 cm (1 ft) should be 

respected.
 The cable diameter must be between 6 and 12 mm;

 If 2 cables are needed, use the supplied multiway seal and 4-mm diameter cables.
 The power supply must be filtered and regulated - section 6.1.
 Ensure the equipotentiality of the installation (power supply - transmitter - fluid):

 - The various earth spots in the installation have to be connected together to eliminate 
the potential differences that may occur between different earthes.

 - Observe faultless grounding of the shield at both ends of the cable.
 - Earth the negative terminal of the power supply to suppress the common mode cur-

rents. If direct earthing is not possible insert a 100 nF / 50 V-condensator between the 
negative terminal and the earth.

Special attention has to be paid if the transmitter is installed on plastic pipesbecause there 
is no direct earthing possible.
Proper earthing is performed by earthing together the metallic devices such as pumps or 
valves, that are as close as possible to the magmeter. If no such devices are present, insert 
metallic piping parts (earthing rings, not supplied) into the plastic pipes before and after the 
magmeter and earth them together. The earthin grings shown in the diagram below must be 
in contact with the fluid.

Metallic devices 
(valve, pump, etc) For plastic pipe applications

(*) or metallic parts, not supplied, inserted inside the pipe.
(**) If direct earthing is impossible, connect a 100 nF / 50 V-condensator between the negative terminal and the  
 earth.

Shielding of the power supply cable

Inside of the housing: Connect the shielding of the power 
supply cable to pin N° 4 of the electronic board terminal strip. 1 2 3 4 5 6

Shielding of the power supply cable

Earthing cable originating from 
the housing. If the transmitter 
is fitted with a stainless steel 
sensor, a second cable origi-
nates from the sensor.
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P+

300 mA4-20 mA

+

-

18-36 VDC
+

-

-+

I

P-

POS A

654321

(*)

 Do not open and wire the transmitter with the power supply connected

 It is advisable to put security devices on: 

 Power supply: Fuse (300 mA) and an interrupter 

 Relay: 3A max. fuse and circuit breaker (depending on  application).

 Do not apply both a dangerous voltage and a very low safety voltage to  

 the relays.

3.4  ELECTRICAL WIRING FOR THE FLOW TRANSMITTER

3.4.1  18-36 VDC without relays

Lift the transparent lid after having unfastened the screw. Remove the cover via the screws 
on the front display and pull the cable through the cable glands and wire according to one 
of the pin assignment diagrams below.
The electronics within the 8045 allows a PLC with a sourcing or sinking 4-20 mA entry to 
be connected.  
Position A (Fig 3.3) provides a sourcing configuration and Position B (Fig 3.4) a sinking 
configuration.

Seal the unused cable gland using the supplied obstructor to ensure 

thetightness of the transmitter. Unscrew the cable gland nut, insert the 

obstructor and screw the nut back on the cable gland.

Fuse

PLC 
/Valve

Coax connections

Power
supply

LockUnlock

ENTER

Flat cable 
connection

Fig. 3.3 Sourcing configuration - Position A

Switch 1

Switch 2

(*) If direct earthing is impossible, connect a   
100 nF / 50 V-condensator between the negative 
terminal and the earth.
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4-20 mA

18-36 VDC
+

-

REL 2

P+-+ P-

REL 1

230 VAC

m

3 A 

3 A 
230 VAC

300 mA

654321

(*)

300 mA

4-20 mA

+

-

18-36 VDC
+

-

I

POS B

P+-+ P-

654321

(*)

3.4.2 18-36 VDC with relays

Lift the transparent lid after having unfastened the screw. Remove the cover via the screws 
on the front display and pull the cables through the cable glands and wire according to pin 
assignment diagram below (Fig. 3.5).

Use the supplied cable clip to fasten the wires originating from the relay-

module.

 
 

 Fig. 3.5 Pin assignment for relays

The device can be easily connected to a PLC independently of the respective version.

Fuse

PLC / 
Valve Power 

supply

Power 
supply

Switch 2

LockUnlock

ENTER

Coax connections

Flat cable 
connection

Coax connections

Flat cable connection

Fuse

Fig. 3.4 Sinking configuration - Position B

Switch 1

Switch 2

(*) If direct earthing isimpossible, connect a  
 100 nF / 50 V-condensatorbetween the 
 negative terminal and the earth.

(*) If direct earthing is impossible, connect a 
100 nF / 50 V-condensator between the negative 
terminal and the earth.
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3.4.3 Switch Settings 

Switch 1:   This switch allows a sinking or sourcing PLC to be connected (output  
   current). For further information see section 3.4.1.

Switch 2 :  This switch allows the ‘Enter‘ key to be locked to avoid accidental or  
   unauthorized access to the Programmation and Test menus.
  The Switch 2 when set in the unlocked position allows the parameter  
   values to be changed (K-Factor, relays, current, ...) and when in the  
   locked position access to the programmation and test menus is   
   restricted.

3.4.4 Connection of the Pulse Output

The pulse output can be easily connected to a PLC or counter independently of the power-
supply or version.

3.4.4.1    Connection of a PLC

Fig. 3.6 PLC with common „minus“ 
(„PNP“)

 Fig. 3.7 PLC with common „plus“ 
(„NPN“)

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

INPUT INPUTV+ V+
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1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

3.4.4.2    Connection of a load

         

In the figures above ensure that the current does not exceed 100 mA.

 

Example:
For calculation of the load the following equation can be used;

 Load  =    U Example:
   I U = 30 V
   I = 20 mA
   Load = 1500 Ω

Fig. 3.8 Electromechanical 
counter or relay

Fig. 3.9 Electronic counter with 
powered input

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

GND1

I

GND2

8045

V1 V2V1
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24 V=

9 107 8

653 41 2

+ - + -+ -

S
e
tp

o
in

t 
+

S
e
tp

o
in

t 
- +

-

4-20 mA

P+-+ P-

REL 1

300 mA

654321

(*)

4-20 mA

24  V=

-+

- + 24 V I/O4 I/O3 I/O2 I/O1 GND2 I2 I1U1GND1

24 VDC PE 4-20 mA

0/4-20 mA

0-10 V

P+-+ P-

REL 1

3
0

0
 m

A

REL 2

654321

(*)

CONTINUOUS PNEUMATIC FLOW CONTROL

Connection between the 8045 flow 
transmitter 18-36VDC and the 1067 
positioner mounted on a diaphragm 
valve 2031.

PLC

POSITIONER 1067

PLC

Jumper

Connection between the 8045 
flow transmitter 18-36VDC and 
the 8630 TopControl mounted 
on a diaphragm valve 2031.

3.5 CONNECTION EXAMPLES

(*) If direct earthing is impossible, connect  
 a 100 nF / 50 V-condensator between the  
 negative terminal and the earth.

(*) If direct earthing is impossible,   
 connect a 100 nF / 50 V-condensator  
 between the negative terminal and the  
 earth.
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4-20 mA

V=
V

24  V=

+

-

9

8
7
6

5

4
3
2

1

P+-+ P-

REL2

REL 1

300 mA

654321

24 V=

+ -

(*)

ON/OFF FLOW CONTROL

Connection between the 8045 flow transmitter18-36 VDC and the 8631 TopControl moun-
ted on a diaphragm valve 2031 and a pilot valve 6012.

PLC

Pilot valve

TopControl On/Off

(*) If direct earthing is impossible, connect a   
 100 nF / 50 V-condensator between   
 the negative terminal and the earth.
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4.1 OPERATING AND CONTROL GUIDE

Display

Selection of 
parameters
and incrementation of digits

*  Only available within the main menu.

The  Key can be locked to avoid accidental or unauthorized access.
For further information see sections 3.4.1 & 3.4.3.

Selection and confirmation.

Indication of the state of relays 
1 and 2. 
(LED on = closed contact)

Selection of parameters 
and digits

ENTER

Keys Menu Mode Finding a value

0......9

Previous Menu Increase from the blinking digit

Next menu Advance to the next digit

ENTER Activate the menu displayed (If “END“ is 

displayed, save the modified parameters and 

return to the main menu).

Validate the displayed value

0......9   +   

Switching the decimal point: 

when entering the K factor or a 

volume, in pulse mode

0......9   +  

for 2 seconds

Resetting of the daily totalizer* (only available 

within daily totalizer option)

  +  

ENTER

for 5 seconds

Access or return to the CALIBRATION MENU

0......9   +    +  

ENTER

for 5 seconds

Access or return to the TEST MENU*
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ENTER

0......9

ENTER

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

ENTER

5 s

5 s

+

+ +

ENTER

0......9

0......9

4.2 MENU GUIDE

The menu guide below will assist in quickly and easily finding a desired parameter and  
programming the 8045 flow transmitter.

 CALIBRATION MENU

TEST MENU

OFFSET

SPAN

FLOW

CALIB 0

END

UNIT

K-FACTOR

PULSE

RELAY 

TOTAL

FREQUENC

LANGUAGE

CURRENT

FILTER

END

K-SENSOR

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 365 of 1480



8045

E
N

G
L

IS
H

20

CALIBRATION

0......9

4.3  MAIN MENU

The following information is displayed within the Main Menu:

Flow rate:  This is displayed in the selected engineering units 
(see calibration menu).

 
Output signal : The output signal is 4-20mA and is proportional 
to the flow according to the selected measuring range.

Main Totalizer:  This is displayed in the required engineering 
units (see calibration menu). To reset this totalizer see section 
4.4.8 in the next menu.

Daily Totalizer:   This is displayed with the same engineering 
units as the main totalizer. A point behind the unit differentiates 
this totalizer from the main totalizer. To reset this value, simulta-
neously press keys for 2 seconds within this menu.

12,6 L/S

 16,45 mA

80529 L

6247 L .

0......9
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4.4  CALIBRATION MENU

Press simultaneously for 5 seconds.

The internal Switch 2 must be set in the unlocked position to enter parmeters within this 
menu. (section 3.4.1)

The following parameters can be set within this menu:

The following sections explain how to change the parameter values within the calibration 
menu above.

0......9

ENTER

LANGUAGE
Function Sections

Selection between English, German,French, 
Italian and Spanish.

4.4.1

Selection of engineering units to displayflowra-
te and totalizer.

4.4.2

Calculation of the process K-factor. 4.4.3

Determination of 4-20 mA measuring range. 4.4.4

Parameter definition of pulse output (unit and 
volume).

4.4.5

Parameter definition of relays. This message 
only appears on devices with relay outputs.

4.4.6

Damping selection. There are 10 steps availab-
le and 2 filtering modes.

4.4.7

Totalizer resetting. 4.4.8

Selection of the mains AC frequency 
(50 or 60 Hz).

4.4.9

Return to operation mode and storage of new 
parameters.

K-FACTOR

END

UNIT

CURRENT

PULSE

RELAY

FILTER

FREQUENC

TOTAL
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ENTER

ENTER

0......9

ENGLISH

The required language is confirmed and activated via the ENTER-key.

4.4.1 Language

UNIT

The flow can be displayed in any engineering units with 0, 1, 2 or 3 decimal digits. 
(except m3/min).

Return to the main-menu via 
the sub-menu ”TOTAL”. 

K-FACTOR

FLOWUNIT

If the units gallon are selected 
the transmitter automatically 
selects the decimal places an 
dadvances to the next option.

Litre

4.4.2 Engineering Units

DECPT 0

DECPT 3

DECPT 2

DECPT 1
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4.4.3 K-Factor

The menu makes it possible to determine the K factor of the process:
either by entering the value of the K factor of the fitting (depending on the pipe diame-
ter and material, see instruction manual of the fitting S020): the transmitter then calcu-
lates the K factor for the process using the fitting K factor, the cell constant Fs and the 
temperature coefficient Kw. Fs and Kw are set ex works and can be read and modified 
within the TEST menu.

or by using the “TEACH-IN” procedure. It consists either of a volume measurement or 
a comparison measurement with another flow meter.

The value of the K factor taken into account for the process is the last 

determined K factor, whatever the method used.

A

B

K= 001.00 K1= 001.00

0....9

0....9

ENTER ENTER ENTER

0....9
0....9

ENTER ENTER

ENTER

K= 001.69ENTER

ENTER

0....9

ENTER

ENTER

0100.0 L

0....9

ENTER
K= 001.68

ENTER

ENTER

ENTER

10.10 L/S

0....9

ENTER
K= 001.68

ENTER

*

* +

A

B

Enter the K Factor 
of the fitting
(max. 1999,99).

50 s. 
measurement

Display of the calculated K factor

Press simultaneously the 
keys to shift the decimal 
point.

Start of 
measurement

Start of
measurement

Enter the measured volume.
Same unit as for flow (section  
4.4.2)

Enter the 
measured flow

End of
measurement

Display of the 
calculated K factor

The process K factor 
is not recalculated.

Current process 
K factor

K  FACTOR

CURRENT

CURRENT

CURRENT

K-FITING

TEACH Y

VALID N

VALID Y

FILL ENDVOLUME

FLOW MEASURE

CURRENT
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Steps for successful Teach-In:

 In order to determine an accurate volume, fill a tank to 100 litres of the liquid to be  
 measured.

 When the message ”TEACH Y ” appears, press the ENTER key and select the   
 ”VOLUME” option to start the measuring procedure.

 The message ”FILL END” (end of filling) will then appear.
 After switch on a pump or open a valve 
 When the tank is full, switch off the pump or close the valve. If ENTER is pressed it will  

 end the measurement.
 The user will then be asked to enter the volume (100 litres).
 The calculated K-factor is displayed after validation.

The Teach-In is also available with reference to a flow meter. In this case select the ”FLOW”, 
option on entry to the Teach-In function.
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4.4.4 Output Current

Within this option the measuring range can be defined corresponding to the output current 
of 4-20 mA.

 The beginning of the measuring range might be higher than the end (inverted signal),  
 eg/ 20 to 180 l/min corresponds to 20-4 mA.

 The adjustments (engineering unit and decimal point) selected for the flow will be valid  
 within this option.

 The minimal difference between the flow rate at 4 mA and 20mA is dependent on the  
 position of the decimal point.

Number of decimals 0 1 2 3

Minimal flow difference 2 0.2 0.1 0.101

In case of electronic failure the device will emit an error signal of 22 mA.

The figure below shows an example of relationship between the 4-20mA output and the as-
sociated measuring range

          
 
 Figure 4.1 - Output Signal

Enter the beginning of the measuring range

Enter the end of the 
measuring range

Real flow
l/ min

4

20

20 180

mA

CURRENT

PULSE

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 371 of 1480



8045

E
N

G
L

IS
H

26

CALIBRATION

The parameters of the pulse output are defined. The volume inducing one pulse is determi-
ned. First enter the unit, then the value.

Example: 1 pulse corresponds to 100 l; Unit = litres and Pu = 100,00.

 
 The pulse frequency is given by f = Q / Pu; frequency must never   

 exceed 250 Hz. Select the Pulse value in order to obtain a maximum  

 frequency of approx. 200 Hz

 If the pulse frequency is smaller than 2Hz, the pulse width will equal  

 250ms.  

 For pulse frequencies higher than 2Hz the duty cyclic is of 50%.

 If  Q  is greater than 250 Hz the frequency pulse will equal 0.00 Hz.

     Pu 

4.4.6 Relay (option)

The switching thresholds of both relays (1 -, 1 + and 2 -, 2 +) are entered within this mode. 
The user also has the option to invert the relays.
Alternately, relay 2 may be used to show the direction of flow within the pipe.

 The following conditions must be observed: 1- ≤ 1+, 2- ≤ 2+. By default,  

 the values are equal to 0, i.e. the relays are not used.

 Ensure that security provisions are taken for the relay circuits (3 A max.) 

Example: 1- and 2-    =  the low thresholds for both relays 
  1+ and 2+  =  the high thresholds for both relays 

+

RELAY

PULSE

Press simultaneously the 
keys to shift the decimal 
point.

Enter the volume 
corresponding to one 
pulse

Only activated if US 
(or IMP) flow units are 
selected.

4.4.5 Pulse Output

litre
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1- 1+

1- 1+

1-=0000
ENTER

0......9

1-=0008
ENTER

1+=0000

0......9

1+=0010
ENTER

ENTER

2-=0000
ENTER

0......9

2-=0040
ENTER

2+=0000

0......9

2+=0044
ENTER

ENTER

ENTER

ENTER

RELAY

INV NO

INV YES

FILTER

INV NO

INV YES
Flow

Flow

Invert yes

Invert no

Contact

Contact

CLOSED

OPEN

CLOSED

OPEN

INV NO

INV YES

Enter low threshold value of relay 1

Enter high threshold value of relay 1

Relay 2 closes if the flow flows 
in the direction indicated by the 
arrow on the housing

Choose the operating 
direction of relay 1

Choose the operating 
direction of relay 2

Enter low threshold value of relay 2

Enter high threshold value of relay 2

Programming the switching thres-
holds of relay 2

Relay 2 is used to show 
the direction of flow

Relay 2 closes if the 
flow and the arrow 
on the housing have 
opposite directions

2=FLOW

2=DIRECT
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4.4.7 Filter Function

The filter function provides a damping effect to prevent fluctuation within the output current 
and display. There are 2 types of filter (fast and slow) each with 10 levels of damping availa-
ble from 0 to 9 with 0 having no damping effect.

The “Fast” filter is used when rapid changes within the varying flow can occur. (In cases of 
quick valve shut off the slow filter will take a few seconds to reach zero, while the fast filter 
will react immediately).

The “Slow” filter  may be used in bad measuring conditions (e.g. in case of 

electrical or magnetical interference, earthing problems, air bubbles in the 

fluid, hard fluctuating flow, ...).

 

 

 

From the diagram below it is possible to see how the different filters influence the 
flow output over time.

ENTER

ENTER

0......9

ENTER

0......9

FILTER FILTER 0

FILTER 9

SLOW

FAST
Select the type of filter.

FILTER 0 - Direct 
measurement

FILTER 3

FILTER 6

FILTER 9

Fast

Slow

Fast

Slow

Fast

Slow
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ENTER

ENTER

0......9

ENTER

ENTER

0......9

END

4.4.8 Totalizer

The main and daily totalizers are simultaneously reset within this menu. The reset procedure 
only starts when ENTER is pressed at the ”END” Pposition in the menu. 

The transmitter totally resets both totalizers when the K-factor, or the 

units for flowand total are changed. The daily totalizer reset remains 

available in the main menu (section 4.3).

4.4.9 50/60 Hz Noise Rejection

 
This function will filter any spurious signals carried by the power supply, although ensure 
that the device is not located near any large machinery as this can affect the measurement 
readings. To filter the spurious signals enter the frequency of the main power source.

This function which cancels noises generated by the mains must be pro-

perly selected even if the transmitter is connected to a DC power supply. 

TOTAL

FREQUENC

RESET Y

RESET N

F =  60HZ

F =  50HZ

Frequency selection

To avoid any accidental or unauthorised reset of the totalizer, set the in-

ternal Switch 2 to the locked position (section 3.4.3).

FREQUENC

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 375 of 1480



8045

E
N

G
L

IS
H

30

CALIBRATION

4.5 TEST MENU

Press simultaneously for 5 seconds.

The internal Switch 2 must be set in the unlocked position to enter parameters within this 
menu (section - 3.4.1).
The following parameters can be set within this menu:

4.5.1 Offset Adjustment

Within this option the user has the possibility of correcting the basic setting of 4 mA gene-
rated by the transmitter. The transmitter generates a value of 4mA by pressing 
when “OFFSET” is displayed within the main test menu. 

Measure the generated current with an ammeter. If the displayed value is incorrect it can be 
corrected by entering the measured value on the ammeter.
Adjustment range: + / - 0.5 mA

The corrected value of 4mA is calculated when is pressed when at the “END“ 
position within the test menu.

ENTER

0......9

0......9

Enter the measured value

ENTER

ENTER

OFFSET

SPAN

END

Function Section

Offset adjustment (4 mA) 4.5.1

Span adjustment (20 mA) 4.5.2

Flow zero-point adjustment. 4.5.3

Entering the flowrate to be simulated. The outputs 
will react in accordance to this input.

4.5.4

Entering the values Fs and Kw for the calculation of 
the process K factor.

4.5.5

Return to the operation mode and storage of the 
new parameters for CALIB 0, OFFSET and SPAN. 
If the OFFSET/SPAN values are inappropriate the 
device will revert to „OFFSET“ and new values must 
be entered.

CALIB 0

FLOW

K-SENSOR
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4.5.2 Span adjustment

Span compensation provides the option of changing the basic setting of 20 mA. The proce-
dure is identical to that of the offset compensation above. The transmitter generates 20 mA 
if the key is pressed when „SPAN” is displayed within the main test. 

Measure the generated current with an ammeter. If the displayed value is incorrect it can be 
corrected by entering the measured value on the ammeter. 
Adjustment range: + / - 0.5 mA

The corrected value of 20 mA is calculated when is pressed when at the “END“ 
position within the test menu.

4.5.3 Calibration of the flow zero point

Fill the pipe with the measured fluid and stop the flow. To calibrate the flow zero point, press 
‘ENTER‘ when CALIB 0 is diplayed within the test menu and select CALIB Y. After selection 
the transmitter will automatically set the flow zero-point after 12 seconds. 

- At first commissioning, immerse the sensor in fluid 24 hours before  

 calibration (only for 1 hour after maintenance).

- Ensure there are no air bubbles in the pipe and the fluid is not moving  

 before commencing the calibration. 

This calibration is only valid for the actual parameters (pipe, fitting and fluid characteristics) 
and must be completed before the determination of the K-Factor via the Teach-In method.

Enter the measured value

CALIB 0

ENTER

ENTER

ENTER ENTER

ENTER

0......9

12 s

CALIB 0 CALIB N

CALIB Y

MEASURE

FLOW

FLOW
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CALIBRATION

4.5.4 Flow Simulation

A flow value can be simulated within this menu, allowing the user to test the system without 
any liquid being present. The simulated value influences all the outputs including the relays 
and pulse output.

Enter flow value

Press           or     to stop the flow simulation.

4.5.5 Coefficients F
S
 and K

W

The transmitter uses these coefficients to calculate the K factor for the process using  
K

process
 = K

fitting
 x F

s
 x K

w
. For a stainless steel sensor, Kw = 1.

- F
S
 is the sensor cell specific constant. It is preset ex works and can be modified.

- K
W

 is the temperature correction coefficient, for a PVDF sensor. It depends on the pipe  
 dimensions (Tw is the fluid temperature):

 with a DN15, Kw= 1-(0,2 x (Tw °C- 20 °C)/100)
 with a DN20/25, Kw= 1-(0,1 x (Tw °C- 20 °C)/100)
 with a DN > DN25, Kw= 1-(0,05 x (Tw °C- 20 °C)/100)

Access the K FACTOR menu within the CALIBRATION mode to have the 

transmitter calculating the process K factor, using the entered Fs and Kw 

values.

0......9

ENTER ENTERFS=1.000 KW=1.00 ENTER

0....9 0....9

FLOW

FLOW

K-SENSOR

END
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MAINTENANCE

4.6 8045 SETTINGS

4.6.1 Type 8045 flow transmitter on delivery

Function Default settings
Language English

Unit of flow l/s

Unit of totalizers Liter

Decimal points 2

K factor K1 1

Kw 1

Current 4 mA 00.00

Current 20 mA 00.00

Pulse output unit Liter

PU 00.00

Relay 1-: 00.00

1+: 00.00

Inverted: No

2-: 00.00

2+: 00.00

Inverted: No

Filter Filter 2 slow

Frequency 50 Hz

4.6.2 Type 8045 flow transmitter user configuration 

Order code:    Serial number:

Function Default settings
Language

Unit of flow

Unit of totalizers 

Decimal points

K factor K1

Kw

Current 4 mA

Current 20 mA

Pulse output unit

PU

Relay 1 1-: 

1+: 

Inverted:

Relay 2 2-: 

2+: 

Inverted:

Direction of flow:

Filter

Frequency

Fluid temperature value at calibration:
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5.1 STORING AND CLEANING OF THE SENSOR

To avoid any measurement error due to electrode soiling a regular cleaning of the elements 
in contact with the medium is recommended (the cleaning frequency depends on the appli-
cation). The sensor can be cleaned with water or another cleaning agent compatible with 
the PVDF, stainless steel or PEEK. Do not use abrasive products. After cleaning, always 
rinse the measuring element. Before setting back into operation:
- check the gaskets and change them if need be, as well as other damaged elements  
 (see section 6.7)
- calibrate the “flow zero” point (see section 4.5.3).

5.2 TROUBLE SHOOTING GUIDE

The current output is set to 22 mA in case of an electronic failure and at the start-
up of the device all parameters are set to factory setting values (section 4.6). The 
reasons for failure can be seen within “Display ‘ERRORx’ - output current 22mA” in 
the trouble shooting guide below.

If any problems persist, please contact your local Bürkert subsidiary orre-

turn the product with a full explanation of the problem.

This section is designed to assist with problems which may occur during installation or ope-
ration.  If in doubt please do not hesitate to contact you local Bürkert subsidiary

                     

Faults Status Actions See

The transmitter does not work
- Transmitter connected?

- Power supply on terminal + and - ok?

- Power supply between 18-36VDC?

- Power supply regulated (Oscillations rate ≅ ±5%)?

- Fuse ok?

- Switch on?

No

No

No

No

No

No

Connect the device.

Check the connection.

Change power supply.

Change power supply

Change the fuses 

Set the switch ON

3.3

3.3

--

--

--

--

Transmitter programming/testing unavailable
Internal switch 2 ‘Locked’? Yes Set switch 2 to ‘unlock’ 3.4.1

Display «ERROR3» - output current 22 mA
- Display at the start-up?

- Error at each start-up?

Display «ERROR4» - output current 22 mA
- Display at the start-up?

- Error at each start-up?

Display «ERROR5» - output current 22 mA
- Display at the start-up?

- Error at each start-up?

Yes

Yes

Yes

Yes

Yes

Yes

Press ENTER then check totalizers.

Return the device.

Press ENTER then calibrate the 

device again

Return the device.

Press ENTER then check totalizers 

and calibrate the device again.

Return the device.

4.3

--

4.4

--

4.3

4.4
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Faults Status Actions See

Fluctuating display
- Inappropriate filter?

- Air bubbles in the fluid?

- The electrodes are dirty?

- Are the electrodes passivated?

- Is the conductivity rapidly fluctuating?

Yes

Yes

Yes

No

Yes

Increase the filter or select slow 

mode filtering.

Set slow mode filtering

Clean the electrodes.

Install the transmitter into the fluid 

24 hours before use.

Transmitter not suited for the ap-

plication.

4.4.7

4.4.7

5.1

3.1

Earth connection
- Is the earth connection good (No noise on the earth  

 line)?

- Are metal pipes connected to the earth?

No

No

Use a non disturbed earth

Connect the pipe to the earth

--

--

Flow measurement incorrect
- Correct K-Factor?

- The flow has stopped and the display does not equal  

 zero?

- Electrodes in contact with the fluid?

- Arrow on the side of the housing indicates flow  

 direction?

- Cable glands show downstream direction (8045 with  

 stainless steel sensor)?

- Alignment of electrodes perpendicular to flow direction?

No

Yes

No

No

No

No

Enter the correct coefficients or 

determine vi aTeach-In

Perform a flow zero point calibration.

Plunge them into the fluid.

Turn the transmitter.

Turn the transmitter.

Turn the transmitter.

4.5.5

4.4.3

4.5.3

3.1.1

3.1.1

3.2

Current output value
- Switch 1 correctly set (Sinking or Sourcing)?

- Connection of the current ok?

No

No

Select appropriate position.

Reconnect the current output.

3.4.3

3.3

Fixed current output value
- Parameters for current output ok? No Program the current output 4.4.4

The relays do not work
- Parameters ok?

- Relays correctly connected?

- Connection of relays 1 and 2 inverted?

- Protection fuses for the relays ok?

- Relays switches ON?

No

No

Yes

No

No

Program the relay outputs.

Connect relays.

Connect relays accordingly

Change the fuses

Switch ON

4.4.6

3.3

3.3

--

--
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SPECIFICATIONS

6.1  SPECIFICATIONS

Specification in relation to the process

Flow measurement

 Measurement type Electromagnetical measurement
 Measuring range 0,2-10 m/s
 Measuring error 1) with individual works calibration (on request) or 
   Teach-In: +/- 2 % o. R. (1-10 m/s)  (*)
   2) with standard mean K-Factor:
       +/- 4 % o. R. (1-10 m/s)  (*)
 Linearity +/- (1 % o. R. + 0,1% o.F.S.) (*)
 Repeatability 0,25 % of measured value

(*) Under reference conditions i.e measuring fluid = water, ambient and water temperatures 
of 20 °C, applying the minimum inlet and outlet pipes straights, matched inside pipe dimen-
sions
o. R. = of Reading
o. F.S. = of Full Scale (10 m/s)

Piping installation

 Fitting Stainless steel, brass or plastic (PVDF, PP, PVC)
   Solvent/fusion spigots, threaded ports (G, NPT, Rc),
   buttwelding ends, flange, Tri-clamp
   see instruction manual S020
 Pressure rating
  with a PVDF sensor PN 10
  with a st. steel sensor PN 16
 Fluid temperature
  with a PVDF sensor 0 to 80 °C
  with a st. steel sensor -15 to 110 °C
 Leitfähigkeit des Mediums min. 20 μS/cm
 Materials contacting the fluid
  Sensor armature PVDF oder Edelstahl 316L (DIN 1.4404) 
  Electrodes Edelstahl 316L (DIN 1.4404)
  Earth ring
  (version with PVDF sensor) Edelstahl 316L (DIN 1.4404)
  Seals FKM (standard)
  Electrode armature
  (version with st. steel sensor) PEEK

Specificaton in relation to the control outputs

Electrical connection

 Power supply 18-36 VDC, filtered and regulated    
   (oscillation rate +/- 5%)
 Consumption 300 mA max.
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Specificaton in relation to the control outputs

Proportional output

 Output type Current output from 4-20 mA (error signal 22 mA)
 Accuracy Dependent on the measuring error - Maximum of 4%
 Wiring Sinking or sourcing mode
 Response time 0,5 s to 150 s depending on the filter to reach 95% of a  
   variation
 Maximum Load  1300 Ω at 30 VDC
 (current loop) 1000 Ω at 24 VDC
     700 Ω at 18 VDC
Pulse output

 Output type Isolated NPN / PNP open collector, galvanic insulation  
   max. 250 Hz, max. 36 VDC / max. 100 mA, protected  
   against short-circuits and polarity reversals 
Relay output

 Output type Normally open relays 
 Relay output 2 relays, freely adjustable
   AC : 250 V / 3 A
   DC : 30 V / 3 A (resistive load)
 Max. cutting power 750 VA (resistive load)  
 Life expectancy 100 000 cycles (minimum)
 Thresholds Hysteresis programmable according to the flow

Specification in relation to the user

User‘s interface

 Display 15 x 60 mm LCD 8 digits, alphanumeric
   15 segments, 9 mm high
 Flow units l  Sec (except m3/sec)
   m3 Per min
   US-Gal  hr   
   Imp-Gal 
 Display :
    Current output Generated current indication : xx.xx mA
    Relay state Red LED‘s on when contact is closed
 Programming Menus with 3 programming keys
 Protection Lockable switch for the ‘Enter‘ key
Processing

 Filtering of the flow 10 levels of filtering (from 0 to 9, fast or slow mode)
 Temperature coefficient (see section 4.4.3.1)

Specification in relation to the environment

Ambient conditions

 Operating temperature -10 to +60 °C (14 to 140 °F)
 Storing temperature -20 to +60 °C (-4 to 140 °F)
 Relative humidity max. 80 %, non condensated
 Enclosure rating IP65
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88
6.2 DIMENSIONS

Specification in relation to the environment (continued)

Construction

 Weight
  with a PVDF sensor 550 g (maximum)
  with a st. steel sensor 650 g (maximum)
Materials in contact with the environment

 Electronic housing
  with a PVDF sensor PC, glass reinforced fibre (BUT cover not reinforced)
  with a st. steel sensor PPA, glass reinforced fibre
 Front plate  Polyester
 Protection cap Topas COC (version with a stainless steel sensor)
Conformity to standards

 Emission According to generic norm EN 50081.1
 Immunity According to generic norm EN 50082.2
 Security According to generic norm EN 61010-1
 Vibration According to generic norm EN 60068-2-6
 Shock According to generic norm EN 60068-2-277

DN H [mm]

[mm] T-Fitting Saddle Plastic 

spigot

St. steel 

spigot

6 181

8 181

15 186

20 183

25 183

32 187

40 191  187

50 197 221 192

65 197 220 202 196

80 224 207 203

100 229 214 213

110 225

125 232 224

150 242 260 235

180 266

200 278 281 256

250 299

300 304

350 324

400 338
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ANNEX

7.1 DESIGN AND MEASURING PRINCIPLE

Design

The 8045 compact flow transmitter combines a flow sensor and a transducer with dis-
playwithin a splash-proof IP65 plastic enclosure.

 The base of the sensor finger contains a solenoid and 2 electrodes which are in contact 
with the fluid to detect the induced voltage.

 The electronic module converts the induced voltage into a flow value which can be 
displayed.

 The transducer uses a 3-wire circuit and requires a power supply of 18-36 VDC. The 
output signals are provided via one or two cable glands.

 For additional control adjustable relays can be used (optional).

Measuring Principle

 According to the induction law, a voltage is induced when a conductor is present within 
a magnetic field. The space between the 2 electrodes is filled with the conductive fluid 
creating a conductor.

 Through movement of the conductive fluid (min 20μS/cm) perpendicular to the magne-
tic field which is provided by the solenoid produces a proportional voltage to the flow 
velocity.

 This voltage is detected between the electrodes and is then converted and filtered 
according to the K-factor selected.

 The flow direction generates a positive or a negative value of the flow. The magnetic flow 
transmitter 8045 measures a flow velocity from 0.1 m/s (0.3 ft/s).

 A 4-20 mA standard signal, proportional to the flowrate is available as an output signal.
 In case of electronic failure a 22 mA signal is provided.

Pipe
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ANNEX

7.2 ORDER CODES

Ordering table of transmitters 8045 with 1 x 4-20 mA output, 1 pulse output, 2 totalizers, 
electrical connection through 2 cable glands and

Power supply Relays Housing - Materials Sensor Order code

18-36 VDC No PC Short, PVDF 426498

18-36 VDC No PC Long, PVDF 426499

18-36 VDC 2 PC Short, PVDF 426506

18-36 VDC 2 PC Long, PVDF 426507

18-36 VDC No PPA Short, stainless steel 449670

18-36 VDC No PPA Long, stainless steel 449672

18-36 VDC 2 PPA Short, stainless steel 449671

18-36 VDC 2 PPA Long, stainless steel 449673

1. Transmitter type
2. Seal material
3. Sensor data
4. Serial number
5. Transmitter version
6. Relay characteristics
7. Current output
8. (Factory internal No.)
9. CE Mark
10. Power supply/Max.
 consumption
11. Order code

7.3 STANDARD DELIVERY

From a standard delivery you should have received the following: 

 1 8045 Electromagnetic Flow Transmitter
 1 Instruction manual (3 languages)
 1 Instruction manual for fitting S020
 1 set including 1 FKM-gasket for the sensor, 1 cable gland obturator, 1 multiway seal,  

1 mounting instruction sheet.

7.4 LABEL TYPE 8045

M
ad

e 
in

 F
ra

nc
e

FLOW:8045-FKM -IND LONG SST   N=10000

18-36V  /300mA  4-20mA REL:230VAC/3A Compact

449673N                 W41UE

1 2 3 4

567891011
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7.5 SPARE PARTS LIST

Position Designation Order code

1 PC cover with lid, window and screws 553189

2 PPA cover with lid, window and screws 553190

3 PCB without relay 553173

4 PCB with relays 553174

1+3 PC cover with lid, screws, folio and PCB without relay 426530

1+4 PC cover with lid, screws, folio and PCB with 2 relays 426531

2+3 PPA cover with lid, screws, folio and PCB without relay 449757

2+4 PPA cover with lid, screws, folio and PCB with 2 relays 449758

5+13 PC housing for 2 cable glands + nut 425526

6+8+9+11 Set with 2 cable glands M20x1,5 + 2 neoprene flat seals

for cable gland or plug + 2 screw-plugs M20x1.5 +

2 multiway seals 2x6 mm

449755

7+8+9 Set with 2 reductions M20x1,5 / NPT1/2’’+ 2 neoprene flat seals for cable 

gland or plug + 2 screw-plugs M20x1.5
551782

10+11+14 Set with 1 cable gland obturator M20x1,5 + 1 multiway seal 2x6 mm for cable 

gland or plug + 1 FKM gasket for the sensor + 1 mounting instruction sheet
558102

12 Ring 619205

13 PC nut for PC housing

PPA nut for PPA housing
619204
440229

14 Set with 1 green FKM gasket + 1 black EPDM gasket 552111

15 PVDF sensor, short, for DN15 up to 100 (1/2“ - 4“) 444780

15+5 Stainless steel sensor, short, for DN15 up to 100 (1/2“ - 4“) + PPA housing 449759

16 PVDF sensor, long, for DN > 100 (> 4“) 444781

16+5 Stainless steel sensor, long, for DN  > 100 (> 4“) + PPA housing 449760

Instruction manual Fitting S020 429633

Set incl. 8 ‚FLOW‘ folios without ‚Relais‘ printing 553191

Set incl. 8 ‚FLOW‘ folios with ‚Relais‘ printing 553192
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12

1 2

3
6

8
9

11

7

10

13

14

4

5

15 16
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P+-+ P-

654321

1
2

3

Replacing the sensor:

a) Version with a PVDF sensor:

- open the housing cover.
- disconnect the cables from connectors 1 and 2 of the electronic board (see figure 

below).
- replace the sensor.
- connect the shielding of the power supply cable to terminal N°4 of terminal strip 3 (see 

figure below).
- connect the flat cable to connector 1.
- connect the coax cables to connectors 2 by respecting the connecting order.
- replace all the seals.
- orient the lug properly (see 3.1.1).
- fasten the sensor fastening screw.

b) Version with a stainless steel sensor:

- open the housing cover.
- disconnect all the cables from connectors 1, 2 and 3 of the electronic board (see figure 

below) then pass the cables through the cable glands.
- replace the set stainless steel sensor-housing.
- pass the cables through the cable glands.
- wire the device as described in § 3.4. 
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FLOW CHART

Flow velocity

Fl
ow

0.1 0.3 0.5 1 3 5 10
0.01

0.02

0.05

0.1

0.2

0.5

1

2

5

10

20

50

100

200

m3/h

0.2

0.5

1

2

5

10

20

50

100

200

500

1000

2000

3000

l/min

0.3 0.5 1 3 5 10 30

m/s

fps

US gpm

0.05

0.1

0.2

0.5

1

2

5

10

20

50

100

200

500

1000

DN 65

DN 50 (DN65)*

DN 40 (DN50)*

DN 32 (DN40)*

DN 25 (DN32)*

DN 20 (DN25)*

DN 15 (DN15 ou DN20)*

500

1000

2000

2000

5000

10000

500020000

5000

10000

20000

30000

50000

100000

DN 400

DN 350

DN 300

DN 250

DN 200

DN 150

DN 125

DN 100

DN 80

DN 6

DN 8

* for following fittings: 
- with external threads acc. to SMS 1145
- with weld-ends acc. to SMS 3008, BS 4825 / ASME BPE or DIN 11850 Series 2
- TriClamp® acc. to SMS 3017 / ISO 2852, BS 4825 / ASME BPE or DIN 32676

TriClamp® is a registered trade mark of Alfa Laval Inc.

Selection example:
- Flow rate of 10 m3/h
- Ideal fluid velocity: 2 to 3 m/s

For these specifications, the diagram 
indicates a pipe size of DN40 [or 
DN50 for (*) mentioned fittings]
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INTRODUCTION

1.1 SYMBOLISATION

Consigne à suivre impérativement ; le non respect peut mettre en danger 

la sécurité de l‘utilisateur et nuire au bon fonctionnement de l‘installation.

1.2 CONSIGNES DE SÉCURITÉ

Avant l‘installation ou l‘utilisation de cet appareil, veuillez lire ce manuel 

et tout autre document s‘y rapportant avec grande attention, afin de béné-

ficier de toutes les possibilités qu‘il est susceptible de vous offrir.

 Vérifiez que la livraison est conforme et sans dommages.

 Il est de la responsabilité de l’utilisateur de sélectionner le transmetteur approprié à son 
application, de l’installer correctement et d’assurer sa maintenance.

 L’utilisateur doit veiller à la compatibilité chimique des matériaux qui composent le trans-
metteur avec le fluide en contact et les produits de nettoyage.

 Cet appareil doit être installé selon les normes et règles en vigueur dans le pays et 
entretenu par du personnel qualifié, avec des outils adaptés.

 Respecter les consignes de sécurité lors de la manipulation, de la maintenance ou de la 
réparation de l’appareil.

 Lors du démontage de l’appareil de la conduite, prenez toutes les précautions liées au 
procédé.

 Ne pas intervenir lorsque l’appareil/système est sous tension.

 Cet appareil contient des composants électroniques sensibles aux décharges électros-
tatiques ; Pour ne pas endommager l’appareil, prenez toutes les précautions décrites 
dans la norme EN 100 015-1.

 Protéger l’appareil contre les perturbations électromagnétiques, les rayons ultraviolets 
et, lorsqu’il est installé à l’extérieur, des effets des conditions climatiques.

 Nous déclinons toute responsabilité en cas de non respect de ces instructions et dé-
nonçons toute clause de garantie.
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QUICKSTART

Déballage
 

  Réf. de 
commande OK?

Installer le raccord 
sur la conduite

Dévisser les 4 vis
et ouvrir le boîtier

Connecter le câble
d‘alimentation

Connecter le câble
de sortie

  Remonter l‘appareil et
l‘installer sur le raccord

 Connecter la terre à
la vis de terre

    Mettre sous tension

Test:
affichage à zéro avec

un débit nul

  Enter the K-Factor 

     Programmer le transmetteur

Ce chapitre constitue un guide d‘installation et de mise en route du transmetteur de débit 
8045.

2.1 INSTALLATION

O.K

Oui 

Non

 Non

Vérification de la livraison.
 Cf. § 6.4

Contacter votre agence locale 
Bürkert

S‘assurer que l‘appareil 

est hors tension.

Respecter les consignes de sé-
curité relatives au câble d‘alimen-
tation et au relais.

Vérifier la charge max.

autorisée de la boucle 

de courant de sortie.

Le doigt du capteur doit être 
plongé dans le fluide 24 heures 
avant la calibration (§ 4.5.3)

 
Plonger le transmetteur 

dans le fluide et réali-

ser une calibration du 

point „zéro débit“.

Cf. § 4.4.3

Cf. § 6.4  

Cf. page suivante

Cf. § 3.1

Cf. § 3.4

Cf. § 3.3.1
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QUICKSTART

Accès au MENU CALIBRATION en appuyant simultanément sur les touches 
pendant 5 secondes.

 Vérifier que la touche ENTER n‘est pas verrouillée - cf. § 3.4.1.
 Se référer également à la description des menus - cf. § 4.2

2.2 PROGRAMMATION

 

 

 

                       

Les procédures surlignées en gris          sont à effectuer intégralement pour une me-
sure précise.

ENTER

Cf. § 4.4.1

Cf. § 4.4.2

Cf. § 4.4.3

Cf. § 4.4.4

Cf. § 4.4.5

Cf. § 4.4.6

Cf. § 4.4.7

Cf. § 4.4.8

Cf. § 4.4.9

Cf. page suivante

Choix de la langue 
désirée

Sélection des unités
désirées

Calcul du 
facteur K

Sélectionner la
sortie courant

Sélection: paramètre
de la sortie impulsion

Configuration des 
relais 1 et 2

Choix du filtre
désiré

Remise à zéro 
des totalisateurs

Sélection : fréquence
de l‘alimentation AC

       Mesure ou simulation (option)

Par ex. Sélection de l‘unité l/s avec 
1 décimale et m3 pour l‘affichage du 
totalisateur.

Par ex. 4 mA  =  0 l/s
et 20 mA  =  10 l/s.

Ex. 1 impulsion correspond à 100 l.
 

(si option)

2 types de filtre disponibles avec 
chacun 10 niveaux d‘amortissement.

Pour éviter une remise à zéro des 
totalisateurs, verrouiller le commuta-
teur interne N°2 (cf. § 3.4.1).

Pour annuler tout bruit généré 

par l‘alimentation AC.
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QUICKSTART

Accès au MENU TEST en appuyant simultanément sur les touches 
pendant 5 secondes 

2.3 TEST

Les procédures surlignées en gris sont à effectuer intégralement pour une me-
sure précise.

Réglage de la
sortie 4 mA 

Réglage de la
sortie 20 mA

Calibration du point
 “zéro débit“

Simulation des
sorties

Saisie des Fs
et Kw

    L‘appareil est prêt.

Le mode OFFSET permet de régler 
le courant de sortie à 4 mA.

Le mode SPAN permet de régler le 
courant de sortie à 20mA.

Afficher la valeur 0.00 dans l‘unité 
choisie, lorsque le débit dans la 
conduite est nul.

Cette option est recommandée pour 
la mise en service de grandes instal-
lations.

Ces valeurs permettent de détermi-
ner le facteur K du process.

ENTER

0......9

Cf. § 4.5.1

Cf. § 4.5.2

Cf. § 4.5.3

Cf. § 4.5.4

Cf. § 4.5.5
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INSTALLATION

3.1 CONDITIONS D’INSTALLATION

 Diagramme Température-Pression :

Suivant la nature du matériau du raccord, il faut tenir compte de la dépendance tempéra-
ture-pression du fluide dans lequel est utilisé l‘ensemble transmetteur+raccord, comme le 
montrent les diagrammes suivants :

 8045 avec doigt en PVDF :

 8045 avec doigt en acier inoxydable :

  
L‘appareil doit être à l‘écart de toute machine pouvant avoir une influence sur le transmet-
teur et provoquer des erreurs de mesures.

A : Plage d’utilisation

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

-15 0 +20 +40 +60 +80 +110

PVDF (PN10)

PP (PN10)

P (bar)

PVC + PP

A

PVDF

PVC (PN10)

T (°C)

Métal (PN16)

10
9
8
7
6
5
4
3
2
1
0

0 +20 +40 +60 +80

PVDF (PN10) / 

PP (PN10)

P (bar)

PVC + PP

A

PVC (PN10)

T (°C)

Métal
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Afin d’assurer une grande précision de la mesure et une bonne stabilité 

du point «zéro débit», le transmetteur doit être installé dans le fluide du 

process au moins 24 heures avant d’être calibré.

Précautions de démontage :

Lors du démontage du transmetteur de la conduite, il faut s’assurer que 

toutes les précautions, dépendant du process, ont été prises (fluides 

agressifs, dangereux, température ou pression du fluide élevée...).

3.1.1 Montage

Le transmetteur de débit électomagnétique 8045 peut être installé dans les positions ci-
dessous ; pour obtenir une mesure précise du débit, il est recommandé d‘assurer un rem-
plissage permanent de la canalisation afin d‘éviter des erreurs de mesure.

 Montage horizontal

   

  Montage vertical

 

 

 
 

 Lors d’un montage vertical, s’assurer que le sens de passage du fluide est ascen 
 dant comme schématisé.

 Placer impérativement le transmetteur en amont d’un point d’injection d’un produit  
 à conductivité élevée (acide, base, solution saline,...).

Il est conseillé d’installer le transmetteur avec un angle de 45° par 
rapport à une horizontale centrée sur la conduite comme schéma-
tisé ci-contre, pour éviter les dépôts sur les électrodes et pour que 
les mesures ne soient pas faussées par d’éventuelles bulles d’air.

 Correct Incorrect

 Correct Incorrect

45°

45°

Sens du débit

S
e
n
s 

d
u
 d

é
b

it
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INSTALLATION

3 x DN10 x DN

Sens de montage et mesure du débit : 

Le débit affiché par le transmetteur est positif quel que soit le sens de montage du trans-
metteur, mais l‘incrémentation ou la décrémentation du totalisateur dépend de plusieurs 
paramètres :
 

 Version avec doigt en PVDF:

Le totalisateur s‘incrémente lorsque la flèche sur le côté du boîtier indique le sens de cir-
culation du fluide, et que l‘ergot est placé en amont du transmetteur et que le câble coaxial 
repéré est connecté selon la fig. 3.3 ou 3.4.

 Version avec doigt en acier inoxydable :

Le totalisateur s’incrémente lorsque la flèche sur le côté du boîtier indique le sens de circu-
lation du fluide, que les presse-étoupes sont placés en aval du transmetteur et que le câble 
coaxial repéré est connecté selon la fig 3.3 ou 3.4.

Pour tous les transmetteurs, les longueurs minimales de conduite rectiligne en amont 
(10xDN) et en aval (3xDN) du transmetteur doivent être respectées.

S’assurer que la conception de la conduite ne permet pas la formation 

de bulles d’air ou de cavités dans le fluide, ce qui pourrait entraîner des 

erreurs de mesure.

Ergot du transmetteur 
(version doigt PVDF)

 Correct

 Correct

Incorrect

Incorrect

Sens du débit

Sens du débit

Sens du débit
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INSTALLATION

1

2

3

5

4

6

3.2 INSTALLATION

Le transmetteur de débit 8045 s‘installe sur les conduites à l‘aide de nos systèmes spé-
ciaux de raccordement S020.

Lors du montage du raccord 4 dans la conduite, respecter les spécifications énoncées au 
chapitre 3.1. 

 Inserer l’écrou 3 sur le raccord 4 et clipser la bague 2 dans la rainure 5.
 Inserer le capteur dans le raccord en veillant à ce que la flèche sur le côté du boîtier  

 indique le sens de circulation du fluide et :
 Version avec doigt en PVDF : veiller au positionnement correct de l’ergot 6.
 Version avec doigt en acier inoxydable : veiller à ce que les presse-étoupes soient en  
 aval du transmetteur et que l’alignement des électrodes soit perpendiculaire au sens de  
 circulation du fluide.  

 Si le montage est correct, le boîtier 1 du capterur ne peut plus tourner sur lui-même.

Serrez l’écrou en plastique uniquement à la main !

Fig. 3.1 Installation du transmetteur de débit

Version avec 
doigt PVDF

Sens de circulation du fluide
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INSTALLATION

(*)(*)

+
-

(**)

18-36VDC

3.3 CONSIGNES DE RACCORDEMENT ÉLECTRIQUE

 Utiliser des câbles ayant une température limite de fonctionnement de 80 °C min.
 Dans des conditions normales d’utilisation, du câble blindé de section 0,75 mm2 suffit à  

la transmission du signal.
 Ne pas installer la ligne à proximité de câbles haute tension ou haute fréquence ; 
 Si une pose contigu‚ est inévitable, respecter une distance minimale de 30 cm.
 Le diamètre du câble passant par le presse-étoupe doit être compris entre 6 et 12 mm ; 

 lorsque 2 câbles sont nécessaires, utiliser le joint à perçage multiple,le diamètre des 
câbles devant alors être de 4 mm.

 L’alimentation 18-36 VDC doit être filtrée et régulée - voir § 6.1
 Assurer l’équipotentialité de l’installation (alimentation - transmetteur - fluide) :

 - raccorder les différentes terres de l’installation les unes aux autres afin de supprimer 
les différences de potentiel pouvant se créer entre deux terres.

 - relier correctement le blindage du câble à la terre, aux deux extrémités.
 - raccorder la borne négative de l’alimentation à la terre pour supprimer les courants de 

mode commun. Si cette liaison n’ est pas réalisable directement, un condensateur de 
100 nF / 50 V peut être branché entre la borne négative et la terre. 

Une attention toute particulière doit être apportée lorsque le transmetteur est installé sur 
des conduites en plastique, car la mise à la terre ne peut pas être directe.
Pour réaliser une mise à la terre adéquate, il faut relier à la même terre les différents appa-
reils métalliques tels que vanne ou pompe se trouvant le plus près possible du transmetteur.  
Si aucun appareil de ce type ne se trouve près du transmetteur, insérer des parties en métal 
à l’intérieur des conduites en plastique, en amont et en aval du transmetteur et les relier à la 
même terre. 
L’anneau de terre, montré sur le schéma, doit être en contact avec le fluide.

Appareils tels que vanne, pompe... 

Avec conduites plastiques

(*) ou parties métalliques, non livrées, insérées à l’intérieur de la conduite.
(**) si une mise à la terre directe est impossible, brancher un condensateur de 100 nF / 50 V entre la borne négative  
 de l’alimentation et la terre.

1 2 3 4 5 6

A l’intérieur du boîtier : connecter le blindage 
du câble d'alimentation à la borne N°4 du 
connecteur de la carte électronique.

Blindage du câble d'alimentation

Blindage du câble d'alimentation

Câble de terre provenant du 
boîtier. Sur une version avec 
capteur en acier inoxydable, 
un second câble provient du 
capteur.
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INSTALLATION

P+

300 mA4-20 mA

+

-

18-36 VDC
+

-

-+

I

P-

POS A

654321

(*)

 Ne pas ouvrir, ne pas câbler le transmetteur sous tension.

 Il est recommandé d’utiliser des dispositifs de sécurité pour : 

 Alimentation : un fusible (300mA) et un interrupteur 

 Relais : un fusible 3A max. et un coupe circuit (selon l’application).

 Ne pas appliquer à la fois une tension dangereuse et une très basse  

 tension de sécurité (TBTS) sur les relais.

3.4  CONNEXION ÉLECTRIQUE DU TRANSMETTEUR DE DÉBIT

3.4.1  18-36 VDC sans relais

Soulever le rabat transparent après avoir desserré la vis. Dévisser les vis de fixation du cou-
vercle, retirer celui-ci, passer les câbles à travers les presse-étoupes et câbler suivant les 
indications données par l’un des schémas d’affectation des borniers ci-dessous. L’électro-
nique du 8045 permet à un automate programmable ayant une entrée 4-20 mA type source 
ou puits de s’y connecter.
L’interrupteur en position A (Fig 3.3) établit une configuration source et en position B (Fig 
3.4) une configuration puits.

Boucher le presse-étoupe inutilisé à l’aide de l’obturateur fourni, afin 

de garantir l’étanchéité du transmetteur. Pour cela, dévisser l’écrou du 

presse-étoupe, insérer l’obturateur et revisser l’écrou.

Fusible

API 
/Vanne

Connexions câbles coaxiaux

Alimen-
tation

VerrouillerDéverrouiller

ENTER

Connexion câble en 
nappe 4 points

Fig. 3.3 Configuration source - Position A

Commutateur 1

Commutateur 2

(*) si une mise à la terre directe est impossible, 
brancher un condensateur de 100 nF / 50 V entre 
la borne négative de l‘alimentation et la terre.
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INSTALLATION

4-20 mA

18-36 VDC
+

-

REL 2

P+-+ P-

REL 1

230 VAC

m

3 A 

3 A 
230 VAC

300 mA

654321

(*)

300 mA

4-20 mA

+

-

18-36 VDC
+

-

I

POS B

P+-+ P-

654321

(*)

3.4.2 18-36 VDC avec relais

Soulever le rabat transparent après avoir desserré la vis. Dévisser les vis de fixation du cou-
vercle, retirer celui-ci, passer les câbles à travers les presse-étoupes et câbler suivant les 
indications données par le schéma d‘affectations des borniers ci-dessous (Fig. 3.5).

Utiliser le collier de serrage fourni pour bloquer les fils arrivant au module 

relais.

 
 

 Fig. 3.5 Affectation des borniers pour les relais

L‘appareil peut facilement ètre connecté à un API. Le raccordement est indépendant du type 
d‘automate.

Fusible
API / 
Vanne

Alimentation

Alimentation

Commutateur 2

VérouillerDéverrouiller

ENTER

Connexions câbles coaxiaux

Connexion câble 
en nappe 4 points

Connexions câbles 
coaxiaux

Connexion câble en nappe 
4 points

Fusible

Fig. 3.4 Configuration puits - Position B

Commutateur  1

Commutateur 2

(*) si une mise à la terre directe est 
impossible, brancher un condensateur de 
100 nF / 50 V entre la borne négative de 
l‘alimentation et la terre.

(*) si une mise à la terre directe est impossible, 
brancher un condensateur de 100 nF / 50 V entre 
la borne négative de l‘alimentation et la terre. 
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INSTALLATION

3.4.3 Positionnement des Commutateurs 

Commutateur 1 :  Sélection du type d‘automate, puits ou source, pouvant être  
  connecté (pour plus d‘informations cf. § 3.4.1).

Commutateur 2 :  Cet interrupteur permet le verrouillage de la touche ENTER,  
  afin d‘éviter tout accès accidentel ou non autorisé aux Menus  
  Calibration et Test.
  En position non verrouillée, il permet de changer les valeurs  
  des paramètres (facteur K, relais, courant...) et, en position  
  verrouillée, il interdit l‘accès aux MenusCalibration et Test.

3.4.4 Connexion de la sortie impulsion

Le raccordement de la sortie impulsion à un automate ou à un compteur est indépendant de 
l’alimentation ou de la version et s’effectue facilement.

3.4.4.1    Raccordement à un API

Fig. 3.6 API avec «moins» commun 
(«PNP»)

 Fig. 3.7 API avec «plus» commun 
(«NPN»)

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

ENTREE ENTREEV+ V+
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INSTALLATION

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

0V

I

8045

3.4.4.2    Connexion à une charge

         

S’assurer que pour les figures ci-dessus le courant n’excède pas 100 mA.

 

Exemple:
Pour calculer la charge, l’équation suivante peut être utilisée:

 Charge  =    U Exemple:
   I U = 30 V
   I = 20 mA
   Charge = 1500 Ω

Compteur

Fig. 3.8 Compteur électromécanique
ou relais

Fig. 3.9 Compteur électronique avec 
une alimentation d’entrée

V+

1 2 3 4 5 6

4...20 V+ V- PE Pls+Pls-

GND1

I

GND2

8045

Alimentation
V1 V2
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24 V=

9 107 8

653 41 2

+ - + -+ -

S
e
tp

o
in

t 
+

S
e
tp

o
in

t 
- +

-

4-20 mA

P+-+ P-

REL 1

300 mA

654321

(*)

4-20 mA

24  V=
-+

- + 24 V I/O4 I/O3 I/O2 I/O1 GND2 I2 I1U1GND1

24 VDC PE 4-20 mA

0/4-20 mA

0-10 V

P+-+ P-

REL 1

3
0

0
 m

A

REL 2

654321

(*)

CONTROLE PNEUMATIQUE CONTINU DU DÉBIT

Connexion entre le transmet-
teur de débit 8045 18-36V= et 
le positionneur 1067 monté sur 
une vanne à membrane 2031.

API

POSITIONNEUR 1067

API

Cavalier

Connexion entre le transmetteur 
de débit 8045 18-36V= et le 
TopControl 8630 monté sur une 
vanne à membrane 2031.

3.5 EXEMPLES DE CONNEXION 

(*) si une mise à la terre directe est impossible, brancher un condensateur de 100 nF / 50 V entre la borne négative 
de l‘alimentation et la terre.
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4-20 mA

V=
V

24  V=

+

-

9

8
7
6

5

4
3
2

1

P+-+ P-

REL2

REL 1

300 mA

654321

24 V=

+ -

(*)

CONTROLE DE DÉBIT TOUT OU RIEN

Connexion entre le transmetteur de débit 8045 18-36VDC et le TopControl 8631 monté 
sur une vanne à membrane 2031 et entre le transmetteur 8045 et la vanne pilote 6012.

API

Vanne pilote

TopControl Tout ou Rien

(*) si une mise à la terre directe est impossible,  
 brancher un condensateur de 100 nF / 50 V  
 entre la borne négative de l‘alimentation et la  
 terre.
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PROGRAMMATION

4.1 GUIDE D’UTILISATION

Affichage LCD

Selection des
paramètres et 
incrément des caractères

*   Uniquement depuis le menu principal.

La touche 

ENTER

 peut être verrouillée pour éviter un accès accidentel ou non autorisé aux 
menus calibration et test. Pour plus d‘informations cf. § 3.4.1 & § 3.4.3.

Sélection et validation.

Indication de l’état des relais 
1 et 2. 
(LED allumée = contact 
fermé)Sélection des paramètres et 

des caractères

Touches Mode Menu Saisie d’une valeur

0......9

Menu précédent Incrémente le digit qui clignote

Menu suivant Accès au chiffre suivant

ENTER Active le menu affiché (si «FIN» affiché, sau-

vegarde des paramètres modifiés et retour au 

menu principal).

Valide la valeur affichée

0......9   +  

Modification du point décimal :

saisie du facteur K et du vo-

lume dans le mode impulsion

0......9   +     

2 secondes

Mise à zéro du totalisateur journalier* (unique-

ment dans Totalisateur journalier - § 4.3) 

  +  

ENTER

5 secondes

Accès au MENU MENU CALIBRATION*

0......9   +    +  

ENTER

5 secondes

Accès au MENU TEST*
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ENTER

0......9

ENTER

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

0......9

ENTER

5 s

5 s

+

+ +

ENTER

0......9

0......9

4.2 GUIDE D’UTILISATION DES MENUS

Le guide ci-dessous vous permet de trouver rapidement les paramètres désirés et de pro-
grammer facilement le transmetteur de débit 8045.

 MENU CALIBRATION

MENU TEST

OFFSET

SPAN

DEBIT

CALIB 0

FIN

UNITE

FACT. K

IMPULS

RELAIS 

TOTAL

FREQUENC

LANGUe

COURANT

FILTRE

FIN

K-SENSOR
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0......9

4.3  MENU PRINCIPAL

Les grandeurs / fonctions suivantes sont affichées dans le menu principal :

Débit : Affiché dans l‘unité choisie (cf. menu calibration).

 

Signal de sortie : Le signal de sortie entre 4 et 20mA est pro-
portionnnel au débit selon la gamme de mesure sélectionnée.

Totalisateur principal :  Affiché dans l‘unité requise (cf. menu ca-
libration). Pour mettre à zéro le totalisateur se référer au § 4.4.8 
dans le prochain menu.

Totalisateur journalier : Affiché dans la même unité que le totali-
sateur principal. Une ponctuation derrière l‘unité de mesure dif-
férencie ce totalisateur du principal. Pour mettre à zéro la valeur, 
appuyer simultanément sur les touches pendant 2 
secondes dans ce menu.

12,6 L/S

 16,45 mA

80529 L

6247 L .

0......9
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4.4  MENU CALIBRATION

Appuyer simultanément sur les touches pendant 5 s.

Le commutateur interne 2 doit être en position déverrouillée. (§ 3.4.1).

Les paramètres suivants sont programmables :

Les paragraphes suivants indiquent comment modifier les valeurs des paramètres décrits 
dans le menu calibration ci-dessus.

0......9

ENTER

LANGUE
Fonction Paragraphes

Sélection de la langue : Anglais, Allemand, 
Français, Italien ou Espagnol.

4.4.1

Sélection des unités pour le débit et les totali-
sateurs.

4.4.2

Calcul du facteur K du process. 4.4.3

Choix de la plage de mesure correspondant à 
4-20 mA.

4.4.4

Programmation des paramètres de la sortie 
impulsion.

4.4.5

Fonction présente uniquement sur une version 
avec sorties relais.
Programmation des paramètres des sorties 
relais.

4.4.6

Sélection de l‘amortissement. 10 niveaux d‘at-
ténuation disponibles, 2 modes de filtrage.

4.4.7

Remise à zéro des totalisateurs. 4.4.8

Sélection de la fréquence de l’alimentation AC 
(50 ou 60Hz).

4.4.9

Retour au menu principal et sauvegarde des 
nouveaux paramètres de calibration.

FACT.K

FIN

UNITE

COURANT

IMPULS

RELAIS

FILTRE

FREQUENC

TOTAL
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ENTER

ENTER

0......9

ENGLISH

Valider la langue souhaitée à l‘aide de la touche ENTER. 

4.4.1 Langue

UNITE

Le débit peut être affiché dans toutes les unités avec 0,1,2 ou 3 décimales 
(sauf l’unité m3/min)

Retour au menu principal 
par le sous menu ”TOTAL”. 

FACT. K

virgul 0

UNITE

Le transmetteur sélectionne 
automatiquement la position 
de la virgule, lorsque l’unité 
Gallon est sélectionnée et 
passe à l’option suivante.

LITRE

4.4.2 Unités

DEBIT

virgul 1

virgul 2

virgul 3
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4.4.3 Facteur K

Ce menu permet de déterminer le facteur-K du process, soit :
par la saisie du facteur K du raccord (sa valeur est fonction du DN de la conduite et 
du matériau du raccord utilisé, cf. manuel d’utilisation du raccord S020) le transmet-
teur calcule alors le facteur K du process à partir des valeurs du facteur K du raccord, 
de la constante de la cellule Fs et du coefficient de température Kw. Fs et Kw sont pa-
ramétrés en usine et peuvent être lus ou modifiés dans le menu TEST.

par une procédure d’auto-apprentissage appelée «TEACH-IN». Elle consiste soit en 
une mesure de volume, soit en une comparaison de débit par rapport à un autre débit-
mètre de référence.

Le facteur K du process pris en compte par le transmetteur est le dernier 

facteur K déterminé.

A

B

K= 001.00 K1= 001.00

0....9

0....9

ENTER ENTER ENTER

0....9
0....9

ENTER ENTER

ENTER

K= 001.69ENTER

ENTER

0....9

ENTER

ENTER

0100.0 L

0....9

ENTER
K= 001.68

ENTER

ENTER

ENTER

10.10 L/S

0....9

ENTER
K= 001.68

ENTER

*

* +

A

B

Saisir le facteur-K 
du raccord 
(max. 1999,99).

Mesure 50 s.

Affichage du facteur-K calculé

Appui simultané pour 
déplacer le point décimal

Début de la 
mesure.

Début de la 
mesure.

Saisie du volume compté. 
Unité conforme au débit 
(§  4.4.2)

Saisie du débit 
mesuré

Fin de la 
mesure

Affichage du 
facteur-K calculé

Le facteur K du 
process n’est pas 
recalculé

Facteur K 
process actuel

Fact. k

courant

K-raccor

TEACH O

VALID N

VALID O

fin compVOLUME

debit mesure

courant

courant

courant
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Étapes à suivre pour un auto-apprentissage réussi (Teach-In) :

 Afin de déterminer un volume exact, une cuve de 100 litres sera remplie par le fluide à  
 mesurer

 Au message «TEACH O», appuyer sur la touche ENTER et sélectionner l’option   
 «VOLUME» pour démarrer la mesure

 Le message «FIN COMP» (fin de comptage) apparaît.
 Mettre alors en service une pompe ou ouvrir une vanne.
 Lorsque le réservoir est plein, éteindre la pompe ou fermer la vanne. Appuyer sur la  

 touche ENTER pour stopper la mesure.
 L’utilisateur devra ensuite saisir la valeur du volume passé (100 litres).
 Après validation, la valeur du facteur-K sera affichée. 

La fonction Teach-In est également disponible en faisant référence à un débitmètre. Dans 
ce cas, sélectionner la fonction «Teach-In» option «DEBIT».
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4.4.4 Sortie courant

Dans cette option, il est possible de faire correspondre la gamme de mesure à la sortie cou-
rant 4-20 mA.

 L’origine de l’échelle de mesure peut être plus élevée que la fin (signal inversé), ex: 0 à  
 180 l/min correspond à 20-4 mA.

 Le réglage (unité et virgule) sélectionné pour l’affichage du débit sera validé dans cette  
 option

 La différence minimale entre le débit correspondant à 4 mA et à 20 mA dépend de la  
 position du point décimal.

Nombre de décimales 0 1 2 3

Écart minimal de saisie 2 0,2 0,1 0,101

En cas de défaut électronique, l‘appareil génère un signal d‘erreur, un courant de sortie de 
22 mA.
La figure ci-dessous montre un exemple de relation entre la sortie courant 4-20 mA et la 
plage de mesure qui lui est associée.

          
 
 Figure 4.1 - Signal de sortie

Saisie de l’origine de la gamme de mesure

Saisie de la fin de la 
gamme de mesure

Débit réel
l/ min

4

20

20 180

mA

courant

Impuls
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Les paramètres de la sortie impulsion sont définis. Le volume correspondant à une impul-
sion est déterminé, saisir l‘unité, puis la valeur.

Exemple:  Une impulsion correspond à 100 l ; Unité = Litre et Pu = 100,00.

 
 La fréquence d’impulsion est donnée par f = Q / Pu ; la fréquence ne  

 doit jamais dépasser 250 Hz.  Sélectionner la valeur de l’impulsion afin  

 d’obtenir une fréquence maximale d’environ 200 Hz.

 Si la fréquence est inférieure à 2 Hz, l’impulsion est égale à 250 ms  

 Si la fréquence est supérieure à 2 Hz, le rapport cyclique est de 50%.

 Si  Q  est supérieur à 250 Hz, la fréquence est égale à 0.00Hz

     Pu  

4.4.6 Relais (option)

Cette option permet de paramétrer les seuils de commutation (1-, 1+ et 2-, 2+) des 2 sor-
ties relais. De plus, le sens de fonctionnement de chaque relais peut être inversé.
Alternativement, le relais 2 peut être programmé pour indiquer le sens de circulation du 
fluide dans la canalisation.

 Les conditions suivantes doivent être respectées pour la programmation 

des seuils : 1- ≤ 1+, 2- ≤ 2+. Par défaut, les valeurs sont égales à 0, c’est-à-

dire que les relais sont inactifs.

 S’assurer que les dispositifs de sécurité ont été installés pour les cir-

cuits relais (3 A max.) 

Exemple : 1- et 2-    =  seuils inférieurs de chaque relais 
  1+ et 2+ =  seuils supérieurs de chaque relais

+

relais

impuls

Press simultaneously the 
keys to shift the decimal 
point.

Saisie du volume 
correspondant à 
1 impulsion

Uniquement activé pour 
les unités de débit US 
(ou IMP)

4.4.5 Sortie implusion

litre
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1- 1+

1- 1+

1-=0000
ENTER

0......9

1-=0008
ENTER

1+=0000

0......9

1+=0010
ENTER

ENTER

2-=0000
ENTER

0......9

2-=0040
ENTER

2+=0000

0......9

2+=0044
ENTER

ENTER

ENTER

ENTER

RELAis

INV NOn

INV oui

FILTRE

Débit

Débit

Inverser oui

Inverser non

Contact

Contact

FERMÉ

OUVERT

FERMÉ

OUVERT

INV NOn

INV oui

INV NOn

INV oui

Saisir le seuil de commutation inférieur du relais 1

Saisir le seuil de commutation supérieur 
du relais 1

Le relais 2 se ferme si le fluide 
circule dans le sens indiqué par 
la flèche sur le boîtier

Choisir le sens de fonc-
tionnement du relais 1

Choisir le sens de fonc-
tionnement du relais 2

Saisir le seuil de commutation inférieur du relais 2

Saisir le seuil de commutation supérieur 
du relais 2

Programmation des seuils de com-
mutation du relais 2

Le relais 2 sert à indiquer le 
sens de circulation du fluide

Le relais 2 se ferme 
si le fluide circule 
dans le sens inverse 
à celui indiqué par la 
flèche sur le boîtier

2=DEBIT

2=DIRECT

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 419 of 1480



8045

F
R

A
N

Ç
A

IS

28

PROGRAMMATION

4.4.7 Fonction filtre

La fonction filtre produit un effet d’amortissement qui évite les fluctuations de l’affichage et 
du signal de sortie courant. Il existe 2 types de filtre (rapide et lent), avec chacun 10 niveaux 
d’atténuation au choix de 0 à 9 (amortissement nul pour niveau 0). 

Le filtre rapide est utilisé lorsque des changements rapides dans la variation du débit peu-
vent survenir. (Dans le cas d’une vanne à fermeture rapide, le filtre lent prendra quelques se-
condes pour atteindre zéro, le filtre rapide réagira immédiatemment).

Le filtre «Lent» doit être utilisé lorsque les conditions de mesure sont mau-

vaises (en cas d’interférence magnétique ou électrique, de problème de 

mise à la terre, de bulles d’air dans la conduite, d’importantes fluctuations 

de débit, ...).

 

 

 

Les diagrammes ci-dessous indiquent de quelle manière les différents filtres influen-
cent la sortie débit.

ENTER

ENTER

0......9

ENTER

0......9

FILTRE FILTre 0

FILTre 9

lent

rapide
Choisir le type de filtre

FILTRE 0 - Mesure 
directe

FILTRE 3

FILTRE 6

FILTRE 9

Rapide

Lent

Rapide

Lent

Rapide

Lent
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ENTER

ENTER

0......9

ENTER

ENTER

0......9

fin

4.4.8 Totalisateur

La remise à zéro des totalisateurs principal et journalier s’effectue simultanément dans ce 
menu. La procédure de remise à zéro est effective après validation de la touche ENTER en 
position «FIN» dans le menu.

Le transmetteur effectue une mise à zéro des deux totalisateurs lorsque le 

facteur-K,  l’unité de débit ou de comptage sont modifiés. La mise à zéro 

du compteur journalier est accessible dans le menu principal (§ 4.3).

4.4.9 Filtrage de la fréquence 50/60 Hz

 
Cette fonction a pour but de filtrer tous les signaux parasites véhiculés par l’alimentation, 
mais il faut tout de même s’assurer que l’instrument est à l’écart de mécanismes pouvant 
affecter la mesure. Pour filtrer les signaux parasites, il convient d’entrer la fréquence de l’ali-
mentation principale.

Cette fonction qui élimine les signaux électromagnétiques parasites géné-

rés par le secteur, doit être prise en compte même si le transmetteur est 

alimenté en courant continu.

TOTAL

FREQUENC

RES oui

RES non

F = 60HZ

F = 50HZ

Frequency selection

Pour éviter tout accident ou tout accès non autorisé à la remise à zéro du 

totalisateur, verrouiller le commutateur 2 (§ 3.4.3).

FREQUENC
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4.5 MENU TEST

Appuyer simultanément sur les touches pendant 5 secondes.

Le commutateur 2 interne doit être en position déverrouillée (§ 3.4.1).
Les paramètres suivant peuvent être réglés dans ce menu :

4.5.1 Réglage de l’offset

Dans ce paragraphe, l‘utilisateur a la possibilité de corriger le réglage de base des 4mA, 
généré par le transmetteur. La valeur peut être modifiée après une pression sur la touche 
ENTER

 lorsque le message «OFFSET» est affiché.

Mesurer le courant généré à l‘aide d‘un ampèremètre. Si la valeur affichée est incorrecte, 
elle peut être corrigée en introduisant la valeur mesurée par l‘ampèremètre.
Domaine de correction possible : + / - 0,5 mA

La valeur corrigée de 4mA est enregistrée lorsque est pressé au message 
„FIN“ dans le menu test.

ENTER

0......9

0......9

Saisir la valeur mesurée

ENTER

OFFSET

SPAN

fin

Fonction Paragraphe

Réglage de l‘OFFSET (4 mA) 4.5.1

Réglage du SPAN (20 mA) 4.5.2

Calibration du point „zéro débit“. 4.5.3

Saisir le débit à simuler. Les sorties réagiront sui-
vant cette entrée.

4.5.4

Saisie des coefficients Fs et Kw pour le calcul du 
facteur K du process.

4.5.5

Retour au menu principal et enregistrement des 
nouveaux paramètres OFFSET, SPAN, CALIB0. Si 
les valeurs OFFSET ou SPAN sont erronées, l‘ap-
pareil revient automatiquement sur „OFFSET“ et de 
nouvelles valeurs doivent être saisies.

CALIB 0

debit

K-SENSOR
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4.5.2 Réglage du Span

La possibilité de corriger le réglage de base des 20 mA est également offerte. La procédure 
est identique à celle décrite ci-dessus pour le réglage de l’OFFSET. Le transmetteur génère 
20 mA après appui sur la touche    au message «SPAN». 

Mesurer le courant généré à l’aide d’un ampèremètre. Si la valeur affichée est incorrecte,elle 
peut être corrigée en saisissant la valeur mesurée par l’ampèremètre.
Domaine de correction possible : + / - 0.5 mA

La valeur corrigée de 20mA est enregistrée à l’appui de au message «FIN»  
dans le menu test.

4.5.3 Calibration du point «zéro débit»

Remplir la canalisation du fluide à mesurer, arrêter le débit. Pour calibrer le point «zéro dé-
bit», appuyer sur la touche ENTER au message «CALIB 0», et sélectionner «CALIB O». L’ap-
pareil procède alors à une mesure automatique du point «zéro débit» en 12 s. 

- Lors de la première mise en service, immerger l’élément de mesure  

 dans le fluide pendant 24 heures avant la calibration (1 heure après une  

 opération de maintenance).

- S’assurer de l’absence de bulles d’air dans la conduite et de l’immobilité  

  du fluide avant de commencer la calibration. 

Cette calibration n‘est valable que pour les paramètres acquis (caractéristiques de la cana-
lisation, du raccord et du fluide) et doit obligatoirement précéder la saisie du facteur-K, si 
celui-ci est déterminé par la fonction Teach-In.

Saisir la valeur mesurée

CALIB 0

ENTER

ENTER

ENTER ENTER

ENTER

0......9

12 s

CALIB 0 CALIB N

CALIB o

mesure

debit

debit
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4.5.4 Simulation d’un débit

Cette option permet de simuler un débit, afin de tester l‘installation sans circulation de flui-
de. La valeur simulée influence les sorties relais, impulsion et courant.

Saisir la valeur du débit

Appuyer sur           ou   pour arrêter la simulation de débit.

4.5.5 Coefficients F
S
 et K

W

Ces coefficients sont utilisés par le transmetteur pour calculer le facteur K du process.  
K

process
 = K

raccord
 x F

s
 x K

w
. Pour un capteur en acier inoxydable, Kw = 1.

- F
S
 est la constante spécifique de la cellule du capteur. Elle est pré-programmée en  

 usine et peut être modifiée.
- K

W
 est le coefficient de correction de la température, pour un capteur en PVDF.   

 Il dépend de la dimension de la conduite (Tw est la température du fluide) :

 pour un DN15, Kw= 1-(0,2 x (Tw °C- 20 °C)/100)
 pour un DN20/25, Kw= 1-(0,1 x (Tw °C- 20 °C)/100)
 pour un DN > DN25, Kw= 1-(0,05 x (Tw °C- 20 °C)/100)

Il faut entrer dans le menu FACT. K du mode CALIBRATION pour que le 

transmetteur calcule le facteur K du process à partir des valeurs F
S
 et K

W
 

saisies.

0......9

ENTER ENTERFS=1.000 KW=1.00 ENTER

0....9 0....9

FLOW

FLOW

K-SENSOR

fin
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4.6 CONFIGURATION DU 8045

4.6.1 Transmetteur 8045 à la livraison

Fonction Réglage par défaut
Langue Anglais

Unité de débit l/s

Unité des totalisateurs Litre

Nombre décimales 2

Facteur-K1 1

Kw 1

Courant 4 mA 00.00

Courant 20 mA 00.00

Impulsion (unité) Litre

PU 00.00

Relais 1-: 00.00

1+: 00.00

Inversé: Non

2-: 00.00

2+: 00.00

Inversé: Non

Filtre Filtre 2 lent

Fréquence 50 Hz

4.6.2 Transmetteur 8045 - configuration client / utilisateur 

Référence de commande :    N° de série :

Fonction Réglage par défaut
Langue

Unité de débit

Unité des totalisateurs 

Nombre décimales

Facteur-K1

Kw

Courant 4 mA

Courant 20 mA

Impulsion (unité)

PU

Relais 1 1-: 

1+: 

Inversé: 

Relais 2 2-: 

2+: 

Inversé:

Direction du fluide

Filtre

Fréquence

Température du fluide lors de la calibration :
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5.1 STOCKAGE ET NETTOYAGE DU CAPTEUR

Pour éviter toute erreur de mesure liée à l’encrassement des électrodes, un nettoyage régu-
lier des éléments en contact avec le fluide doit être effectué (adapter la fréquence de net-
toyage en fonction de votre application). Le capteur peut être nettoyé avec de l’eau ou tout 
autre produit de nettoyage compatible avec le PVDF, l’acier inoxydable ou le PEEK. Ne pas 
utiliser de produit abrasif. Après nettoyage, rincer l’élément de mesure. 
Avant la remise en service :
- contrôler les joints d’étanchéité et effectuer les remplacements nécessaires (voir § 6.7).
- calibrer le point «zéro débit» (voir § 4.5.3).

5.2 EN CAS DE PROBLÈME

Un courant de sortie de 22 mA est généré en cas d’erreur électronique. Au démarra-
ge de l’appareil, tous les paramètres retrouvent leur configuration d’usine (§ 4.6). Les 
causes del’erreur «Affichage ‘ERREURx’ - sortie courant 22mA» sont signalées dans 
le guide des défauts ci-dessous.

Si des problèmes persistent, contacter votre agence locale Bürkert ou 

retourner l’appareil avec une description précise du problème rencontré.

Ce chapitre est destiné à vous guider en cas de problèmes au cours de l’installation ou du 
fonctionnement du transmetteur. En cas de doute, contacter votre agence locale Bürkert.

Défauts État Actions Voir

Le transmetteur ne fonctionne pas
- Transmetteur branché ?

- Alimentation sur borne + et - correcte ok ?

- Tension d’alimentation entre 18-36 VDC  ?

- Alimentation régulée 

 (amplitude des oscillations ≅ ±5%) ?

- Fusible en état ?

- Interrupteur en position marche ?

Non

Non

Non

Non

Non

Non

Brancher l’appareil

Vérifier le câblage

Changer l’alimentation

Changer l’alimentation

Changer le fusible

Mise en marche de l’interrupteur

3.3

3.3

--

--

--

--

Programmation / Test du transmetteur impossible
Commutateur 2 verrouillé ? Oui Placer le commut. 2 en position 

déverrouiller

3.4.1

Affichage «ERREUR3» - Sortie courant 22 mA
- À la mise sous tension ?

- Erreur à chaque mise sous tension ?

Affichage «ERREUR4» - Sortie courant 22 mA
- À la mise sous tension ?

- Erreur à chaque mise sous tension ?

Affichage «ERREUR3» - Sortie courant 22 mA
- À la mise sous tension ?

- Erreur à chaque mise sous tension ?

Yes

Yes

Yes

Yes

Yes

Yes

Appuyer sur ENTER et vérifier les 

totalisateurs.

Renvoyer l’appareil.

Appuyer sur ENTER et recalibrer 

l’appareil.

Renvoyer l’appareil.

Appuyer sur ENTER puis

vérifier les totalisateurs et 

recalibrer l’appareil

Return the device.

4.3

--

4.4

--

4.3

4.4
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MAINTENANCE

Défauts État Actions Voir

Affichage instable
- Filtre inapproprié ?

- Bulles d’air dans le fluide ?

- Électrodes encrassées?

- Électrodes non passivées ?

- Variations rapide de la conductivité?

Oui

Oui

Oui

Non

Oui

Incrémenter le filtre ou utiliser le 

filtrage lent

Filtre en mode «lent»

Nettoyer les électrodes

Installer le tansmetteur dans le fluide 

à mesurer 24 h avant utilisation.

Transmetteur non adapté à l’installation

4.4.7

4.4.7

5.1

3.1

--

Connexion de la terre
- Branchement correct de la terre (aucune intérférence  

 sur la ligne) ?

- Conduites métalliques branchées à la terre ?

Non

Non

Câbler une terre non perturbée

Brancher les canalisations à la terre

--

--

Erreur de la mesure du débit
- Facteur-K correct ?

- Le débit est stoppé et l‘affichage n’indique pas un débit  

 nul ?

- Électrodes en contact avec le fluide ?

- Flèche sur côté du boîtier indique sens de circulation  

 du fluide ?

- Presse-étoupes en aval du transmetteur  (8045 avec  

 doigt en acier inoxydable) ?

- Alignement des électrodes perpendiculaire au sens de  

 circulation du fluide ?

Non

Oui

Non

Non

Non

Non

Entrer le bon coefficient ou 

utiliser la fonction Teach-In

Calibration du point zéro à refaire.

Plonger les électrodes dans le fluide

Orienter le transmetteur de sorte 

que la flèche indique le sens de cir-

culation du fluide.

Orienter le transmetteur de sorte 

que les presse-étoupes soient en 

aval du transmetteur.

Ré-orienter le capteur

4.5.5

4.4.3

4.5.3

3.1.1

3.1.1

3.2

Valeur du courant de sortie
- Commutateur 1 en position correct (source ou puits) ?

- Câblage correct de la sortie courant ?

Non

Non

Position à sélectionner

Brancher la sortie courant

3.4.3

3.3

Valeur fixe du courant de sortie
- Paramètres corrects du courant de sortie ? Non Programmer la sortie courant 4.4.4

Les relais ne fonctionnent pas
- Paramètres relais corrects ?

- Relais branchés correctement ?

- Câblages relais 1 et 2 inversés ?

- Fusibles de protection en état ?

- Interrupteur en position marche ?

Non

Non

Oui

Non

Non

Re-paramétrer les relais

Rebrancher les relais

Rebrancher les relais

Changer les fusibles

Mise en marche de l‘interrupteur

4.4.6

3.3

3.3

--

--
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SPECIFICATIONS

6.1 CARACTÉRISTIQUES TECHNIQUES

Spécifications relatives au procédés

Mesure de débit

 Type de mesure Mesure électromagnétique
 Plage de mesure 0,2 à 10 m/s
 Érreur de mesure 1) avec calibration personnalisée (sur demande) ou 
   Teach-In : +/- 2 % V. M. (1-10 m/s)  (*)
   2) avec facteur-K standard :
   +/- 4 % V. M. (1-10 m/s)  (*)
 Linéarité +/- (1 % V. M. + 0,1% P.E.) (*)
 Repétabilité 0,25 % de la valeur mesurée (V.M.)

(*) Dans les conditions de référence, à savoir: fluide = eau, températures de l‘eau et am-
biante = 20 °C, distances amont et aval respectées, dimensions des conduites adaptées.
V.M. = valeur mesurée
P.E. = pleine échelle (10 m/s)

Installation

 Raccords Acier inoxydable, laiton ou plastique (PVDF, PP et PVC)
   Manchons à souder/à coller, taraudés (G, NPT, Rc),  
   embouts à souder, brides, Tri-Clamp - Voir manuel  
   d‘utilisation des raccords S020
 Classe de pression
  Si doigt PVDF PN 10
  Si doigt acier inoxydable PN 16
 Température du fluide
  Si doigt PVDF 0 à 80 °C
  Si doigt acier inoxydable -15 à 110 °C
 Conductivité du fluide min. 20 μS/cm
 Matériaux en contact avec le fluide 
  Armature doigt PVDF ou acier inoxydable 316L (DIN 1.4404) 
  Électrodes Acier inoxydable 316L (DIN 1.4404)
  Anneau de terre
  (doigt PVDF) Acier inoxydable 316L (DIN 1.4404)
  Joints FKM (standard)
  Armature de l’électrode
  (doigt acier inoxydable) PEEK

Spécifications relatives aux sorties de régulation

Connexion électrique

 Alimentation 18-36 VDC, filtrée et régulée     
   (plage d‘oscillations +/- 5%)
 Consommation 300 mA max.
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SPECIFICATIONS

Spécifications relatives aux sorties de régulation

Sortie proportionnelle

 Signal de sortie Courant 4-20 mA (signal erreur 22 mA)
 Précision Dépend de l‘erreur de mesure (page 36) - Maximum 4%
 Câblage En mode puits ou source
 Temps de réponse 0,5 s à 150 s dépendant du filtre pour atteindre 95% de  
   la variation
 Charge max. 1300 Ω à 30 VDC
 (résistance de boucle) 1000 Ω à 24 VDC
    700 Ω à 18 VDC
Sortie impulsion

 Type de sortie Collecteur ouvert NPN/PNP, isolé galvaniquement,    
   max. 250 Hz, max. 36 VDC / max. 100 mA, protégé contre  
   les courts-circuits et les inversions de polarité 
Sortie relais

 Type de sortie Relais normalement ouvert 
 Sortie relais 2 relais, programmables
   AC : 250 V / 3 A
   DC : 30 V / 3 A (charge résistive)
 Pouvoir de coupure max. 750 VA (charge résistive)  
 Durée de vie 100 000 cycles (minimum)
 Seuils Hystérésis programmable en fonction du débit

Spécifications relatives à l’utilisateur

Interface utilisateur

 Afficheur  15 x 60 mm LCD 8 caractères alphanumériques
    15 segments, hauteur caractère 9 mm
 Unités de débit l  s (sauf m3/s)
    m3 par min
    US-Gal  h   
    Imp-Gal 
 Affichage :
    Sortie courant Indication du courant généré : xx.xx mA
    État des relais LED rouge lorsque le contact est fermé
 Programmation Menu déroulant et 3 touches de programmation
 Protection  Touche «Enter» verrouillable par commutateur interne
Processus

 Filtrage du débit 10 niveaux de filtre (de 0 à 9, en mode lent ou rapide)
 Coefficient de température (cf. § 4.4.3.1)

Spécifications relatives à l’environnement

Conditions ambiantes

 Température ambiante -10 à +60 C
 Température de stockage -20 à +60 C 
 Humidité relative max. 80 %, non condensé
 Protection IP65
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SPECIFICATIONS

180

91
21

21
8 18

1

11
3

12
3

116

H

88

88
6.2 DIMENSIONS

Spécifications relatives à l’environnement (suite)

Construction

 Poids
  Si doigt PVDF 550 g (maximum)
  Si doigt acier inoxydable 650 g (maximum)
Conditions ambiantes

 Boîtier électronique
  Si doigt PVDF PC renforcé en fibres de verre (mais couvercle non renforcé) 
  Si doigt acier inoxydable PPA renforcé en fibres de verre
 Face avant Polyester
 Capot de protection Topas COC (si doigt en acier inoxydable uniquement)
Conformity to standards

 Émission Selon norme générique EN 50081.1
 Protection Selon norme générique EN 50082.2
 Sécurité Selon norme générique EN 61010-1
 Vibrations Selon norme générique EN 60068-2-6
 Tenue aux chocs Selon norme générique EN 60068-2-277

DN H [mm]

[mm] Raccord 
en T

Collier de 
prise en 
charge

Manchon à 
souder ou 
à coller en 
plastique

Manchon à 
souder en 

acier 
inoxydable

6 181

8 181

15 186

20 183

25 183

32 187

40 191  187

50 197 221 192

65 197 220 202 196

80 224 207 203

100 229 214 213

110 225

125 232 224

150 242 260 235

180 266

200 278 281 256

250 299

300 304

350 324

400 338
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ANNEXE

7.1 CONSTRUCTION ET PRINCIPE DE MESURE

Design

Le transmetteur de débit 8045 rassemble un capteur et un transmetteur avec affichage 
dans un boîtier en polycarbonate IP65.

 La base du doigt du capteur contient un électro-aimant et 2 électrodes en contact avec 
le fluide afin de détecter la tension induite.

 Le module électronique convertit la tension induite en un débit dont la valeur peut être 
affichée.

 Le transmetteur fonctionne en système 3-fils et nécessite une tension d’alimentation 18-
36 VDC. Le signal de mesure est disponible par l’intermédiaire d’un ou de deux presse-
étoupes.

 Pour des régulations supplémentaires, des relais à seuils programmables peuvent être 
utilisés (option).

Principe de mesure

 Conformément à la loi d’induction, une tension est induite lorsqu’un conducteur est en 
mouvement dans un champ magnétique. Le conducteur est crée par l’espace entre les 
2 électrodes, dans lequel circule le fluide conducteur.

 Le fluide conducteur en mouvement (min 20μS/cm), perpendiculairement au champ 
magnétique crée par l’électro-aimant, produit une tension proportionnelle à la vitesse 
d’écoulement du fluide.

 Cette tension est détectée entre les 2 électrodes et est convertie puis filtrée en fonction 
du facteur K choisi.

 Le sens de circulation du fluide génère une valeur positive ou négative du débit. Le 
transmetteur de débit électromagnétique 8045 mesure le débit à partir d’une vitesse du 
fluide égale à 0,1 m/s.

 Un signal standard de 4-20 mA proportionnel au débit est disponible comme signal de 
sortie

 En cas d’erreur électronique, un courant de sortie de 22 mA est généré”.

Canalisation
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ANNEXE

7.2 RÉFÉRENCES DE COMMANDE

Transmetteurs 8045 avec 1 sortie 4-20 mA, 1 sortie impulsion, 2 totalisateurs, raccorde-
ment électrique par 2 presse-étoupes et

Alimentation Relais Boîtier - Materiaux Capteur Référence

18-36 VDC Non PC Court, PVDF 426498

18-36 VDC Non PC Long, PVDF 426499

18-36 VDC 2 PC Court, PVDF 426506

18-36 VDC 2 PC Long, PVDF 426507

18-36 VDC Non PPA Court, acier inoxydable 449670

18-36 VDC Non PPA Long, acier inoxydable 449672

18-36 VDC 2 PPA Court, acier inoxydable 449671

18-36 VDC 2 PPA Long, acier inoxydable 449673

1. Type du transmetteur
2. Matériau d’étanchéité
3. Caractéristiques du doigt
4. Numéro de série
5. Version du transmetteur
6. Spécifications des relais
7. Sortie courant
8. Code de fabrication
9. Logo CE
10. Alimentation/Conso. max.
11. Référence de commande

7.3 LIVRAISON STANDARD

Une livraison standard comprend : 

 1 transmetteur de débit électromagnétique 8045
 1 manuel d’utilisation en 3 langues
 1  manuel d’utilisation des raccords S020
 1 kit comprenant 1 joint en FKM pour le doigt, 1 obturateur de presse-étoupe, 1 joint 

multi-passage, 1 notice de montage

7.4 ETIQUETTE DU 8045

M
ad

e 
in

 F
ra

nc
e

FLOW:8045-FKM -IND LONG SST   N=10000

18-36V  /300mA  4-20mA REL:230VAC/3A Compact

449673N                 W41UE

1 2 3 4

567891011
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ANNEXE

7.5 PIÈCES DE RECHANGE

Position Désignation Référence de 
commande

1 Couvercle PC à rabat avec fenêtre et vis 553189

2 Couvercle PPA à rabat avec fenêtre et vis 553190

3 Carte électronique sans relais 553173

4 Carte électronique avec relais 553174

1+3 Couvercle PC à rabat avec vis, folio, carte électronique sans relais 426530

1+4 Couvercle PC à rabat avec vis, folio, carte électronique avec 2 relais 426531

2+3 Couvercle PPA à rabat avec vis, folio, carte électronique sans relais 449757

2+4 Couvercle PPA à rabat avec vis, folio, carte électronique avec 2 relais 449758

5+13 Boîtier PC pour 2 presse-étoupes + écrou 425526

6+8+9+11 Lot 2 presse-étoupes M20x1,5 + 2 joints plats en néoprène pour presse-

étoupe ou bouchon + 2 bouchons M20x1,5 à visser + 2 joints multi-passage 

2x6 mm

449755

7+8+9 Lot 2 réductions M20x1,5 / NPT1/2’’ + 2 joints plats en néoprène pour presse-

étoupe ou bouchon +2 bouchons M20x1,5 à visser
551782

10+11+14 Kit 1 obturateur de presse-étoupe M20x1,5 + 1 joint multi-passage 2x6 mm 

pour presse-étoupe + 1 joint vert en FKM pour le doigt + 1 notice de montage
558102

12 Bague d’arrêt 619205

13 Écrou en PC pour boîtier PC

Écrou en PPA pour boîtier PPA
619204
440229

14 Lot 1 joint FKM vert + 1 joint EPDM noir 552111

15 Capteur PVDF, version courte pour DN15 à 100 (1/2“ - 4“) 444780

15+5 Capteur Inox, version courte pour DN15 à 100 (1/2“ - 4“) + boîtier en PPA 449759

16 Capteur PVDF, version longue pour DN >100 (> 4“) 444781

16+5 Capteur inox, version longue pour DN  > 100 (> 4“) + boîtier en PPA 449760

Manuel d’utilisation des raccords S020 429633

Lot de 8 folios «FLOW» sans marquage «RELAIS» 553191

Lot de 8 folios «FLOW» avec marquage «RELAIS» 553192
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ANNEXE

12

1 2

3
6

8
9

11

7

10

13

14

4

5

15 16
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ANNEXE

Remplacement du capteur :

a) Version avec capteur en PVDF :

- ouvrir le couvercle du boîtier
- décâbler les connecteurs 1 et 2 de la carte électronique (schéma ci-dessous)
- remplacer le capteur
- connecter le blindage du câble d’alimentation sur la borne 4 du bornier 3 (schéma ci-

dessous)
- connecter le câble en nappe 4 points sur le connecteur 1
- connecter les câbles coaxiaux sur les connecteurs 2 en respectant le sens de montage
- replacer tous les joints
- orienter correctement l’ergot (cf. § 3.1.1)
- resserrer la vis de maintien du capteur

b) Version avec doigt en acier inoxydable :

- ouvrir le couvercle du boîtier
- décâbler tous les connecteurs (schéma ci-dessous) du couvercle puis retirer les câbles 

des presse-étoupes
- remplacer l’ensemble boîtier+doigt en acier inoxydable
- passer à nouveaux les câbles à travers les presse-étoupes
- recâbler l’appareil comme indiqué au § 3.4.

P+-+ P-

654321

1
2

3
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ANNEXE
ABAQUE DEBIT / VITESSE / DIAMETRE
Ce diagramme permet de déterminer le DN du raccord le mieux adapté pour un débit et une 
vitesse de fluide donnés.

Vitesse du fluide

D
éb

it

0.1 0.3 0.5 1 3 5 10
0.01

0.02

0.05

0.1

0.2

0.5

1

2

5

10

20

50

100

200

m3/h

0.2

0.5

1

2

5

10

20

50

100

200

500

1000

2000

3000

l/min

0.3 0.5 1 3 5 10 30

m/s

fps

US gpm

0.05

0.1

0.2

0.5

1

2

5

10

20

50

100

200

500

1000

DN 65

DN 50 (DN65)*

DN 40 (DN50)*

DN 32 (DN40)*

DN 25 (DN32)*

DN 20 (DN25)*

DN 15 (DN15 ou DN20)*

500

1000

2000

2000

5000

10000

500020000

5000

10000

20000

30000

50000

100000

DN 400

DN 350

DN 300

DN 250

DN 200

DN 150

DN 125

DN 100

DN 80

DN 6

DN 8
Exemple de sélection :
- Débit de 10 m3/h
- Vitesse idéale du fluide : 2 à 3 m/s

Avec ces spécifications, l'abaque 
recommande d'utiliser une conduite de 
DN 40 (ou DN 50)*

* Pour les raccords : 
- à embouts filetés selon SMS 1145
- à embouts à souder selon SMS 3008, BS 4825 / ASME BPE ou DIN 11850 Rg2
- TriClamp® selon SMS 3017 / ISO 2852, BS 4825 / ASME BPE ou DIN 32676

TriClamp® est une marque déposée d'Alfa Laval Inc.
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Operating Instructions
Bedienungsanleitung 
Manuel utilisateur

Type	 8202	

pH or redox transmitter

pH- oder Redox-Transmitter

Transmetteur de pH ou de potentiel d‘oxydo-réduction
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We reserve the right to make technical changes without notice.
Technische Änderungen vorbehalten.
Sous réserve de modifications techniques.

© 2008 Bürkert SAS

Operating Instructions july2008/0_EU-ML_560329
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pH or redox transmitter Type 8202
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AbouT This mAnuAl1. 
This	manual	describes	the	entire	life	cycle	of	the	device.	Please	keep	
this	manual	in	a	safe	place,	accessible	to	all	users	and	any	new	own-
ers.

this manual contains important safety information.

Failure	 to	 comply	with	 these	 instructions	 can	 lead	 to	 hazardous	
situations.
This	manual	must	be	read	and	understood.	•	

symbols used1.1. 

danger

Warns you against an imminent danger.
Failure	to	observe	this	warning	can	result	in	death	or	in	serious	•	
injury.

Warning

Warns you against a potentially dangerous situation.
Failure	to	observe	this	warning	can	result	in	serious	injury	or	even	•	
death.	

CauTion

Warns you against a possible risk.
Failure	to	observe	this	warning	can	result	in	substantial	or	minor	•	
injuries.	

noTe

Warns you against material damage.
Failure	to	observe	this	warning	can	result	in	damage	to	the	device	•	
or	system.	

indicates	additional	information,	advice	or	important	recom-
mendations	for	your	safety	and	for	the	correct	operation	of	
the	device.

refers	to	information	contained	in	this	manual	or	in	other	
documents.

indicates	a	procedure	to	be	carried	out.	→
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inTended use2. 

use of the ph/Redox transmitter that does not comply with the 
instructions could present risks to people, nearby installations 
and the environment.
The	8202	transmitter	is	intended	solely	for	the	measurement	of:•	

the	pH	in	clean	liquids	or	liquids	containing	solids,	sulphides		-
or	proteins.

or	the	oxidation	reduction	potential	in	clean	liquids	or	liquids		-
containing	solids,	sulphides	or	proteins	which	may	present	
low	conductivity.

This	device	must	be	protected	against	electromagnetic	interfer-•	
ence,	ultraviolet	rays	and,	when	installed	outdoors,	the	effects	of	
the	climatic	conditions.
This	device	must	be	used	in	compliance	with	the	characteristics	•	
and	commissioning	and	use	conditions	specified	in	the	contractual	
documents	and	in	the	user	manual.
Requirements	for	safe	and	proper	operation	are	proper	transport,	•	
storage	and	installation	as	well	as	careful	operation	and	mainte-
nance.
Only	use	the	device	as	intended.•	

Restraints2.1. 

Observe	any	existing	restraints	when	the	device	is	exported.

Foreseeable misuse2.2. 

The	8202	 transmitter	must	not	be	used	 in	a	potentially	explosive	•	
atmosphere.

Do	not	use	fluid	that	is	incompatible	with	the	materials	of	which	the	•	
transmitter	is	made.

Do	not	subject	the	device	to	mechanical	loads	(e.g.	by	placing	objects	•	
on	top	of	it	or	by	using	it	as	a	step).

Do	not	make	any	external	modifications	to	the	device.	Do	not	paint	•	
or	varnish	any	part	of	the	device.
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bAsic sAFeTy inFoRmATion3. 
This	safety	information	does	not	take	into	account:	

any	contingencies	or	occurences	that	may	arise	during	assembly,	•	
use	and	maintenance	of	the	devices.

the	local	safety	regulations	that	the	operator	must	ensure	the	staff	•	
in	charge	of	assembly	observe.

danger due to high pressure
Cut	off	the	pressure	and	depressurize	the	pipes	before	loosening	•	
the	pipes	and	fittings.

danger due to electrical voltage
Before	starting	work,	make	sure	 that	you	switch	off	 the	supply	•	
voltage	and	secure	it	to	prevent	restarting.
Observe	all	applicable	accident	protection	and	safety	guidelines	•	
for	electrical	equipment.

danger due to high temperatures of the fluid
Use	safety	gloves	to	handle	the	device.•	
Stop	the	circulation	of	fluid	and	purge	the	pipe	before	loosening	•	
the	pipes	and	connections.
Keep	all	easily	flammable	fabrics	and	fluids	away	from	the	device.	•	
Do	not	insulate	the	device.	

danger due to the nature of the fluid.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.

Various dangerous situations

To	avoid	injury	take	care	to:
prevent	any	power	supply	switch	on.•	
carry	out	the	installation	and	maintenance	work	by	qualified	and	•	
skilled	staff	with	the	appropriate	tools.
guarantee	a	set	or	controlled	 restarting	of	 the	process,	after	a	•	
power	supply	interruption.
use	the	device	only	if	in	perfect	working	order	and	in	compliance	•	
with	the	instructions	provided	in	the	user	manual.
observe	the	general	technical	rules	during	the	planning	and	use	•	
of	the	device.

noTe 

chemical compatibility of materials in contact with the fluid.
Systematically	check	the	chemical	compatibility	of	the	component	•	
materials	of	the	transmitter	and	the	products	likely	to	come	into	
contact	with	it	(for	example:	alcohols,	strong	or	concentrated	ac-
ids,	aldehydes,	alkaline	compounds,	esters,	aliphatic	compounds,	
ketones,	halogenated	aromatics	or	hydrocarbons,	oxidants	and	
chlorinated	agents).	
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noTe

elements / components sensitive to electrostatic discharges
This	device	contains	electronic	components	sensitive	to	electro-•	
static	discharges.	They	can	get	damaged	if	they	are	touched	by	
an	electrostatically	charged	person	or	object.	In	the	worst	case	
scenario,	these	components	are	instantly	destroyed	or	go	out	of	
order	as	soon	as	they	are	activated.
To	minimise	or	even	avoid	all	damage	due	to	an	electrostatic	dis-•	
charge,	take	all	the	precautions	described	in	the	EN	100	015-1	
norm.
Also	ensure	that	you	do	not	touch	any	of	the	live	electrical	com-•	
ponents.	

The	transmitter	type	8202	was	developed	with	due	consid-
eration	given	to	accepted	safety	rules	and	is	state-of-the-art.	
However,	risks	may	arise.

Failure	 to	observe	 these	 instructions	as	well	as	any	unauthorised	
work	on	the	device	excludes	us	from	any	liability	and	also	nullifies	
the	warranty	which	covers	the	device	and	its	accessories.

GeneRAl inFoRmATion4. 

contents of the delivery4.1. 

When	you	receive	the	merchandise,	make	sure	that	the	contents	of	
the	delivery	have	not	been	damaged	in	any	way	and	ensure	that	they	
correspond	exactly	with	the	delivery	note	or	packing	list.

If	this	is	not	the	case,	contact	us	immediately.

The	addresses	of	our	international	branches	can	be	found	on	the	
last	pages	of	this	manual.

Also	on	the	internet,	at:

www.burkert.com	 	Bürkert	 	Company	 	Locations

Warranty conditions4.2. 

This	document	does	not	contain	any	warranty	conditions.	To	find	out	
this	information,	please	refer	to	our	general	sales	terms.	The	condi-
tion	to	benefit	from	the	warranty	is	the	conforming	use	of	the	8202	
in	observance	of	the	specified	conditions	of	operating.	

The	warranty	only	extends	to	defects	in	the	transmitter	type	
8202	and	its	components.

We	accept	no	liability	for	any	kind	of	consequential	damage	
which	may	occur	due	to	the	failure	or	the	malfunctioning	of	
the	device..
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information on the internet4.3. 

You	can	find	the	user	manuals	and	technical	data	sheets	regarding	
the	type	8202	at:

www.burkert.com		 	Documentation 	Datasheets	or	Manuals/Ap-
provals	 	Type	8202

The	complete	manual	can	be	ordered	under	code:	560329

descRipTion5. 

Area of application5.1. 

The	8202	transmitter	is	intended	solely	for	the	measurement	of:

the	pH	in	clean	liquids	or	liquids	containing	solids,	sulphides	or	•	
proteins.

or	the	oxidation	reduction	potential	in	clean	liquids	or	liquids	•	
containing	solids,	sulphides	or	proteins	which	may	present	low	
conductivity.

Thanks	to	2	fully	programmable	transistor	outputs,	the	transmitter	
can	be	used	to	switch	a	solenoid	valve,	activate	an	alarm	and,	thanks	
to	1	or	2	4-20	mA	current	outputs,	establish	one	or	two	control	
loops.

General description5.2. 

design5.2.1. 

The	8202	transmitter	comprises:

a	module	for	measuring	physical	parameters,	comprising:•	

a	pH	or	Redox	sensor	measuring	a	potential	difference	(PD)	in		-
mV	

a	Pt1000	temperature	sensor	integrated	in	the	armature	of	the		-
pH	or	Redox	sensor	measuring	a	resistance.
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an	acquisition	/	conversion	module	for	the	physical	parameters	•	
measured:

PD	acquisition	measured	in	mV	-

conversion	of	the	measured	PD	into	pH	units	(for	a	transmitter		-
with	pH	sensor	only)

acquisition	of	the	resistance	measured	and	conversion	into		-
temperature

a	display	module	with	browse	button	used	to	read	and/or	config-•	
ure	the	parameters	of	the	device.	The	display	module	is	available	
as	an	accessory.

One	version	of	the	8202	transmitter	with	2	transistor	outputs	and	a	
4-20	mA	outlet	operates	on	a	2-wire	system	and	requires	a	power	
supply	of	14-36	VDC.	For	such	a	version,	electrical	connection	is	
done	via	an	M12,	5-point,	male	fixed	connector.

One	version	of	the	8202	transmitter	with	2	transistor	outputs	and	
2	4-20	mA	outlets	operates	on	a	3-wire	system	and	requires	a	
power	supply	of	12-36	VDC.	For	such	a	version,	electrical	connec-
tion	is	done	via	an	M12,	5-point,	male	fixed	connector	and	an	M12,	
5-point,	female	fixed	connector.

ph or Redox sensor5.2.2. 

The	8202	transmitter	can	be	fitted	with	a	standard	sensor	120	mm	
long,	measuring	the	pH	or	the	oxidation	reduction	potential.

It	is	screwed	into	an	armature	with	the	built-in	Pt1000	temperature	
sensor.

The	pH	or	Redox	sensor	is	a	glass	membrane	with	variable	selectiv-
ity	according	to	the	pH	or	the	Redox:

When	the	pH	sensor	is	immersed	in	a	solution,	a	difference	in	po-•	
tential	is	formed,	due	to	the	hydrogen	ions	(H+),	between	the	glass	
membrane	and	the	solution.	This	difference	in	potential,	measured	
in	relation	to	a	reference	electrode,	is	directly	proportional	to	the	
pH	value	(59.16	mV	per	pH	unit	at	25°C).

When	a	Redox	sensor	is	immersed	in	a	solution,	an	exchange	of	•	
electrons	occurs	between	the	oxidised	form	and	the	reduced	form	
of	an	electrolyte.	The	resulting	voltage	is	the	oxidation	reduction	
potential.
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description of the label5.3. 

Fig. 5.1 Label on the 8202 transmitter 

Type	of	transmitter	and	parameter	measured1.	
Electrical	power	supply2.	
Output	specifications3.	
Sensor	specifications4.	
Temperature	range	of	the	fluid,	without	sensor5.	
Nominal	pressure	of	the	fluid,	without	sensor6.	
Allocation	of	the	pins	on	the	M12	fixed	connectors7.	
Manufacturer	code8.	
Order	reference9.	
Serial	number10.	
Protection	rating11.	

Versions available5.4. 

The	following	versions	of	the	8202	pH	transmitter	are	available.	
These	references	include	the	electronic	module	and	the	sensor	
armature	including	the	Pt1000.

The	pH/Redox	sensor,	the	display	module	and	the	fitting	for	con-
nection	to	the	process	should	be	ordered	separately.	For	the	pH/
Redox	sensor	and	the	display	module,	see	the	list	of	accessories	in	
Chapter	12.
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14-36	VDC 2	transistors	
+	1	x	4-20	
mA

with-
out

M12,	5-pin	
male	fixed	
connector

PVC 559630
PVDF 559632

12-36	VDC 2	transistors	
+	2	x	4-20	
mA

with-
out

M12,	5-pin	
male	fixed	
connector	
and	M12,	
5-pin	female	
fixed	con-
nector

PVC 559631
PVDF 559633
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Pressure:	complying	with	article	3	of	§3	from	97/23/CE	directive.	•	
	
Acc.	to	the	97/23/CE	pressure	directive,	the	device	can	only	be	
used	in	the	following	cases	(depending	on	max.	pressure,	pipe	
diameter	and	fluid):

type of fluid conditions
Fluid	group	1,	§1.3.a only	DN25
Fluid	group	2,	§	1.3.a DN ≤ 32	

or	DN	>	32	and	PNxDN ≤ 1000
Fluid	group	1,	§	1.3.b DN ≤ 25	

or	DN	>	25	and	PNxDN ≤ 2000
Fluid	group	2,	§	1.3.b DN ≤ 125

TechnicAl dATA6. 

conditions of use6.1. 

Ambient	temperature:	 -10	to	+60°C	(operating	and	storage	without	
the	pH/Redox	sensor)

Air	humidity:	 <	85%,	non	condensated

Protection	rating:	 IP67	with	connectors	plugged	in	and	tightened	
and	 electronic	module	 cover	 fully	 screwed	
down

conformity to standards and 6.2. 
directives

EMC:	EN	61000-6-2,	EN	61000-6-3•	

Vibration:	EN	60068-2-6•	

Shock:	EN	60068-2-27•	
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General technical data6.3. 

mechanical data6.3.1. 

component material
Box	/	seals stainless	steel,	PPS	/	EPDM

Cover	/	seal PC	/	EPDM

Display	module PC	/	PBT

M12	fixed	con-
nector

nickel-plated	brass

Fixed	connector	
base

stainless	steel	1.4404	(316L)	

Screw stainless	steel

Tightening	nut PVC	or	PVDF

Sensor	armature	
/	seal

PVDF,	stainless	steel	1.4571	(316Ti)	/	EPDM

pH	or	Redox	sen-
sor

refer	to	the	corresponding	manual

Materials	in	contact	with	the	fluid:	•	
PVDF,	stainless	steel	1.4571	(316Ti).	Also	refer	to	the	sensor	
user	manual,	particularly	for	sensors	other	than	those	manufac-
tured	by	Bürkert.

PC

EPDM

PPS

EPDM

PPS

PVDF

PVC	or	PVDF

EPDM

PVDF

Stainless	steel	
316Ti

Stainless	steel

Nickel-plated	brass

pH/Redox		
sensor

Fig. 6.1 Materials used in the 8202 transmitter
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Fig. 6.2 Dimensions of the 8202 transmitter [mm]

A:	application	range	of	a	8202	with	a	PVDF	nut•	

B:	application	range	of	a	8202	with	a	PVC	nut•	

The	measures	have	been	made	at	an	ambient	temperature	of	
60	°C

Fig. 6.3 Fluid temperature and pressure dependency (8202, without sensor)
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General data6.3.2. 

Diameter	of	the	pipes DN25	to	DN125	(DN15	to	DN20	
depending	on	conditions)

Type	of	fitting PVC	or	PVDF;

32	equal	90°	Tee	(pipe	DN25)•	

d-32-d	reducing	90°	Tee	(pipe•	  ≥ 
32)

25-32-20-25	reducing	bushes	•	
(pipe	DN15)	or	32-25	reducing	
bushes	(pipe	DN20),	mounted	on	a	
32	equal	90°	Tee	fitting

Union	nut	for	connection	to	
the	fitting

G	1	1/2''	internal	thread

Fluid	pressure PN16	(see	fig.	6.3);	fluid	pressure	
may	be	limited	by	the	sensor	used:	
see	corresponding	instruction	manual	

Fluid	temperature depends	on	used	sensor	(see	corre-
sponding	instruction	manual	and	fig.	6.3)

ph measurement

Measurement	range•	

Resolution•	

Measurement	error•	

Recommended	min.	•	
divergence	of	the	pH	
range	corresponding	to	
the	4-20	mA	signal

-2	to	16	pH	or	-580	to	+580	mV•	

0.001	pH	or	0.1	mV•	

±0.02	pH	or	0.5	mV•	

0.5	pH	unit	or	30	mV	•	
(eg:	range	6.7	to	7.2	pH	or	-20	mV	
to	+10	mV	corresponds	to	the	
4-20	mA	output	current)

Redox potential meas-
urement

Measurement	range•	

Resolution•	

Measurement	error•	

Recommended	min.	•	
divergence	of	the	redox	
range	corresponding	to	
the	4-20	mA	signal

-2000	mV	to	+2000	mV•	

1	mV•	

±3	mV•	

50	mV	•	
(eg:	range	1550	to	1600	mV	cor-
responds	to	the	4-20	mA	output	
current)

Temperature	sensor Pt1000	integrated	in	the	sensor	ar-
mature

temperature measure-
ment

Measurement	range•	

Resolution•	

Measurement	error•	

Recommended	min.	di-•	
vergence	of	the	tempera-
ture	range	corresponding	
to	the	4-20	mA	signal

-40	°C	to	+130	°C•	

0.1°C•	

±1°C•	

10	°C	•	
(eg:	range	10	to	20	°C	corre-
sponds	to	the	4-20	mA	output	
current)

Temperature	compensation automatic	(integrated	Pt1000)	
Reference	temperature	=	25°C
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Current	output	

Response	time	(10%	•	
-	90%)

version	with	1	current	•	
output	

version	with	2	current	•	
outputs

4-20	mA,	sink	or	source	(depending	on	
programming)

150	ms	(by	default)	•	

max.	loop	impedance:	1100•	  W	at	
36	VDC,	610 W	at	24	VDC,	180 W	
at	14	VDC

max.	loop	impedance:	1100•	  W	at	
36	VDC,	610 W	at	24	VDC,	100 W	
at	12	VDC

electrical connections6.3.4. 

number of fixed con-
nectors

type of cable plug

1	M12	male	fixed	con-
nector

female	M12,	5-pin	(not	supplied)

1	M12	male	fixed	con-
nector	+		
1	M12	female	fixed	
connector

female	M12,	5-pin	(not	supplied)	+	
	
male	M12,	5-pin	(not	supplied)

Type	of	cable	recom-
mended

shielded

electrical data6.3.3. 

Power	supply

version	with	3	outputs•	

version	with	4	outputs•	

14-36	VDC,	filtered	and	regulated•	

12-36	VDC,	filtered	and	regulated•	
Consumption,	with	
charges	on	transistors

Power	consumption	
(without	charge):

version	with	3	outputs•	

version	with	4	outputs•	

≤	2	A	

≤ •	 25	mA	(at	14	VDC)

≤ •	 5	mA	(at	12	VDC)

Protection	against	polar-
ity	reversal

yes

Protection	against	spike	
voltages

yes

Protection	against	short	
circuits

yes,	for	the	transistor	outputs

Transistor	output NPN	(/sink)	or	PNP	(/source)	(depend-
ing	on	programming),	collector	open,	
700	mA	max.	
NPN	output:	0.2-36	VDC	
PNP	outlet:	supply	voltage
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ph / Redox sensor6.3.5. 

Sensor pH	or	Redox	sensor,	combined,	
120	mm	long	with	head	PG	13.5,	
without	temperature	sensor

loGotRode ph

Type	of	fluid•	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

clean•	

2	to	14	pH•	

0	to	6	bar•	

-10	to	+60°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

2	µS/cm•	

6	bar	•	

1	"single	pore•	 TM"	

polymer•	

unitRode plus ph

Type	of	fluid	•	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

contaminated	or	containing	sul-•	
phides	or	proteins

0	to	14	pH•	

0	to	6	bar•	

0	to	+130°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

2	µS/cm•	

6	bar	•	

2	"single	pore•	 TM"	

polymer•	

18

Technicaldata

english

Type 8202
ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 458 of 1480



plAstRode ph

Type	of	fluid	•	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

drinking,	aquarium	or	swimming	•	
pool	water

0	to	14	pH•	

0	to	6	bar•	

-10	to	+40°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

2	µS/cm•	

6	bar	•	

1	"single	pore•	 TM"	

polymer•	

ceRAtRode ph

Type	of	fluid•	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

at	high	pressure,	a	high	flow	rate•	

0	to	14	pH•	

0	to	16	bar•	

0	to	+130°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

50	µS/cm•	

6	bar	•	

3	in	ceramic	HP	•	

gel•	
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loGotRode redox

Type	of	fluid•	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

clean•	

-2000	to	+2000	mV•	

0	to	6	bar•	

-10	to	+50°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

2	µS/cm•	

6	bar	•	

1	"single	pore•	 TM"	

polymer•	

unitRode plus redox

Type	of	fluid	•	
	

Measurement	range•	

Fluid	pressure•	

Fluid	temperature•	

Ambient	temperature	•	

Minimum	conductivity•	

Max.	pressure	at	max.	•	
temperature

Number	and	type	of	dia-•	
phragms

Reference	electrolyte•	

clean,	contaminated,	with	low	•	
conductivity,	containing	sulphides	
or	proteins

-2000	to	+2000	mV•	

0	to	6	bar•	

0	to	+130°C	(see	fig.	6.3)•	

0	to	+60°C	(when	running)	•	
+4	to	+30°C	(storage)

2	µS/cm•	

6	bar	•	

2	"single	pore•	 TM"	

polymer•	
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Warning

Risk of injury due to non-conforming assembly.
The	device	must	only	be	assembled	by	qualified	and	skilled	staff	•	
with	the	appropriate	tools.

Risk of injury due to unintentional switch on of power supply or 
uncontrolled restarting of the installation.
Take	 appropriate	measures	 to	 avoid	 unintentional	 activation	 of	•	
the	installation.
Guarantee	a	set	or	controlled	restarting	of	the	process	subsequent	•	
to	the	assembly	of	the	device.

Assembly7. 

safety instructions7.1. 

danger

Risk of injury due to high pressure in the installation.
Cut	off	the	pressure	and	depressurize	the	pipes	before	loosening	•	
the	pipes	and	fittings.

Risk of injury due to electrical discharge.
Before	starting	work,	switch	off	the	power	supply	and	secure	it	•	
to	prevent	restarting.
Observe	all	applicable	accident	protection	and	safety	guidelines	•	
for	electrical	equipment.

Risk of injury due to the nature of the fluid.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.
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unscrew the cover7.2. 

noTe

the tightness of the transmitter is not guaranteed when the 
cover is removed.
Take	any	precautions	necessary	to	prevent	the	projection	of	fluid	•	
inside	the	box.

the transmitter may be damaged if a metal component comes 
into contact with the electronics.
Take	any	precautions	necessary	to	prevent	contact	of	the	electron-•	
ics	with	a	metal	component	(screwdriver,	for	example).	

To	unscrew	the	cover,		→
use	your	hand	or	a	tool	
which	can	be	used	as	a	
lever,	taking	care	not	to	
scratch	the	glass

Turn	the	cover	until	fully		→
unscrewed

Fig. 7.1 Unscrewing the cover

Fitting the cover7.3. 

Check	 that	 there	 is	 a	 seal		→
on	 the	 cover	 and	 that	 it	 is	
not	 damaged.	 Replace	 it	 if	
necessary.

Grease	the	seal	if	necessary,		→
using	a	component	compat-
ible	 with	 the	material	 from	
which	it	is	made.

Fully	tighten	by	hand	to	guar-	→
antee	tightness.

Fig. 7.2 Fitting the cover
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Fitting the display module7.4. 

Unscrew	the	cover	(see		→
§	7.2).

Set	the	display	module		→
at	an	angle	of	ca.	20°	in	
relation	 to	 the	 desired	
position.	

The	module	can	be	fit-	→
ted	 in	4	different	posi-
tions,	at	90°	intervals.

Fully	push	in	the	module		→
and,	using	the	palm	of	
your	 hand,	 turn	 to	 the	
right	to	lock	it.

Fig. 7.3 Fitting the display module

Removing the display module7.5. 

Unscrew	the	cover	if	neces-	→
sary	(see	§	7.2).

Place	the	palm	of	your	hand		→
flat	on	the	module	and	turn	
by	ca.	20°	to	the	left.	Once	
unlocked,	 the	 module	 is	
raised	slightly	by	the	spring	
action.

Remove	 the	module	 from		→
its	housing.

Fig. 7.4 Removing the display module
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Fitting the sensor into the 7.6. 
armature (without fluid)

Sensor	head
Compression	washer

Seal	ring

Check	that	dimension	H	on		→
the	 sensor	 is	 between	34	
and	 46mm.	 If	 necessary,	
adjust	 the	 height	 of	 the	
compression	washer.

Remove	 the	 protective		→
plug

At	 first	 use,	 apply	 water		→
or	soapy	water	on	 the	"A"	
gasket.	

Insert	 the	 tightness	 seal		→
supplied	into	the	groove	on	
the	armature.

Insert	the	sensor	fitted	with		→
its	 seal	 into	 the	 armature	
from	above.
Tighten	the	sensor	head	us-	→
ing	a	suitable	wrench.

Fig. 7.5 Fitting the sensor into the armature (without fluid)

Fitting the electronic module to 7.7. 
the armature

Check	 that	 the	 sensor	 is		→
fitted	 into	 the	 armature		
(see	§	7.6).

Check	that	seal	"A"	on	the		→
armature	is	in	good	condi-
tion.	 Replace	 it	 if	 neces-
sary	(see	Chap.	12,	Spare	
Parts)

Insert	the	electronic	module		→
into	 the	 armature,	making	
sure	the	polarising	slots	are	
correctly	positioned.

Apply	 slight	 vertical	 pres-	→
sure	 to	 engage	 the	 tight-
ness	seal.

Fasten	the	electronic	mod-	→
ule	 and	 the	 armature	 to-
gether	 by	 tightening	 the	
nut.	 Tighten	 the	 nut	G	2''	
by	hand	only,	until	 it	stops	
turning,	 to	 ensure	 good	
electrical	contact.

Fig. 7.6 Fitting the electronic module to the armature
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insTAllATion And WiRinG8. 

safety instructions8.1. 

danger

Risk of injury due to high pressure in the installation.
Cut	off	the	pressure	and	depressurize	the	pipes	before	loosening	•	
the	pipes	and	fittings.

Risk of injury due to electrical discharge.
Before	starting	work,	switch	off	the	power	supply	and	secure	it	•	
to	prevent	restarting.
Observe	all	applicable	accident	protection	and	safety	guidelines	•	
for	electrical	equipment.

Risk of injury due to the nature of the fluid.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.

Warning

Risk of injury due to non-conforming installation.
The	electrical	and	fluid	installation	can	only	be	carried	out	by	quali-•	
fied	and	skilled	staff	with	the	appropriate	tools.
Install	 appropriate	 safety	 devices	 (correctly	 rated	 fuse	 and/or	•	
circuit-breaker).
Respect	the	assembly	instructions	for	the	fitting	used.•	

Risk of injury due to unintentional switch on of power supply or 
uncontrolled restarting of the installation.
Take	 appropriate	measures	 to	 avoid	 unintentional	 activation	 of	•	
the	installation.
Guarantee	a	set	or	controlled	restarting	of	the	process	subsequent	•	
to	the	assembly	of	the	device.
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installation onto the pipe8.2. 

danger

Risk of injury due to high pressure in the installation.
Cut	off	the	pressure	and	depressurize	the	pipes	before	loosening	•	
the	pipes	and	fittings.

Risk of injury due to the nature of the fluid.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.

The	8202	transmitter	is	inserted	into	a	fitting	fitted	to	the	pipe.

Select	an	appropriate	position	on	the	piping	→

Fig. 8.1 Assembly positions in the piping

Fit	the	fitting	at	an	angle	of	±75°	max.	to	the	vertical	→

Fig. 8.2 Angle to the vertical

Fit	the	display	module	(see	§	7.4)	to	be	able	to	calibrate	and		→
programme	the	transmitter

Fit	the	transmitter	(see	§	7.6	and	7.7)	→
Calibrate	the	transmitter	(see	10.8.3)	→

The	sensor	must	always	be	immersed	in	the	fluid	to	prevent	
it	drying	out.

Fit	the	transmitter	into	the	fitting,	as	shown	in	figure	8.3:	→
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Check	that	seal	"A"	is		→
present	on	the	fitting	and	
that	it	is	not	damaged.	Re-
place	the	seal	necessary.

Carefully	insert	the	complete		→
transmitter	into	the	fitting.	

Adjust	the	transmitter	to	the		→
desired	position.

Tighten	the	holding	nut	on		→
the	fitting.		

Fig. 8.3 Installation into a fitting

electrical wiring8.3. 

danger

Risk of injury due to electrical discharge.
Before	starting	work,	switch	off	the	power	supply	and	secure	it	•	
to	prevent	restarting.
Observe	all	applicable	accident	protection	and	safety	guidelines	•	
for	electrical	equipment.

use a high quality electrical power supply (filtered and 
regulated).

Assembling the male or female 8.3.1. 
connector (accessories:  
see chap. 12)

Completely	unscrew	the		→
nut	[1]

Remove	the	rear	section	of		→
the	connector	[2].

Make	the	connections			→
(see	8.3.2	or	8.3.3)

Fig. 8.4 M12 multi-pin connector (not supplied)
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Wiring a version with one m12 8.3.2. 
fixed connector

V+	(14-36	VDC)

Transistor	output		1

Transistor	output		2

0V

Fig. 8.5 Wiring of the male fixed connector on a version with 1 M12 fixed 
connector

pin for the m12 female cable available as op-
tional equipment (order ref. 438680)

colour of the 
conductor

1 brown
2 white
3 blue	

4 black
5 grey

Charge	1	
(solenoid	valve,	
for	example)

Charge	2	
(solenoid	valve,	
for	example)

Power		
supply

white

blue

black
brown

grey

Fig. 8.6 Connection of the 2 transistor outputs, in NPN mode (software pro-
gramming "NPN/sink", see § 10.7.3), on a version with 1 fixed connector

Charge	1	
(solenoid	valve,	
for	example)

Charge	2	
(solenoid	valve,	
for	example)

Power		
supply

white

blue

black
brown

grey

Fig. 8.7 Connection of the 2 transistor outputs, in PNP mode (software pro-
gramming "PNP/sink", see § 10.7.3), on a version with 1 fixed connector
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power		
supply

4-20	mA	
input

brown

blue

grey

Fig. 8.8 Connection of the current output, in sink mode (software program-
ming "NPN/sink", see § 10.7.3), on a version with 1 fixed connector

power		
supply

4-20	mA	
input

brownblue

grey

Fig. 8.9 Connection of the current output, in source mode (software pro-
gramming "PNP/source", see § 10.7.3), on a version with 1 fixed connector

Charge	2

Charge	1 4-20	mA	
input

brown

grey
blue

white

black

power		
supply

Fig. 8.10 Connection of the 2 transistor outputs and the current output, in 
NPN/sink mode (software programming "NPN/sink", see § 10.7.3), on a 
version with 1 fixed connector

Charge	2

Charge	1 4-20	mA	
input

brown

grey

blue
white

black

power		
supply

Fig. 8.11 Connection of the 2 transistor outputs and the current output, in 
PNP/source mode (software programming "PNP/source", see § 10.7.3), on 
a version with 1 fixed connector
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Wiring a version with two m12 fixed 8.3.3. 
connectors

Transistor	output	1

Current	output	1

0V V+	
(12-36	VDC)

male fixed connector

V+	
(12-36	VDC)

Transistor	output	2

Current	output	2

0V

Female fixed connector
Fig. 8.12 Wiring on the M12 male fixed connector and the M12 female fixed connector

pin for the m12 female cable available as op-
tional equipment (order ref. 438680)

colour of the 
conductor

1 brown
2 white
3 blue
4 black
5 grey

pin for the m12 male cable available as op-
tional equipment (order ref. 559177)

colour of the 
conductor

1 brown
2 white
3 blue
4 black
5 grey

Charge	1	
(solenoid	valve,	
for	example)

Charge	2	
(solenoid	valve,	
for	example)

Power		
supply

white

blue

brown

grey

white

brown

Fig. 8.13 Connection of the 2 transistor outputs, in NPN mode, on a version 
with 2 fixed connectors (software programming "NPN/sink", see § 10.7.3)

Charge	1	
(solenoid	valve,	
for	example)

Charge	2	
(solenoid	valve,	
for	example)

Power		
supply

white

blue

brown

grey

white

blue

Fig. 8.14 Connection of the 2 transistor outputs, in PNP mode, on a version 
with 2 fixed connectors (software programming "PNP/source", see § 10.7.3)
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Power		
supply

4-20	mA		
1st	input

brown

blue

grey

4-20	mA		
2nd	input

black

brown

black

Fig. 8.15 Connection of the 2 current outputs, in sink mode, on a version 
with 2 fixed connectors (software programming "NPN/sink", see § 10.7.3)

Power		
supply

4-20	mA		
1st	input

brown

blue

grey

4-20	mA		
2nd	input

black

blue

black

Fig. 8.16 Connection of the 2 current outputs, in source mode, on a version 
with 2 fixed connectors (software programming "PNP/source", see § 10.7.3)

Charge	1

4-20	mA		
1st	input

brown

grey

blue

white

black

Power		
supply

4-20	mA		
2nd	input

Charge	2

brown

black

white

Fig. 8.17 Connection of the 2 transistor outputs and the 2 current outputs, 
in NPN/sink mode, on a version with 2 fixed connectors (software program-
ming "NPN/sink", see § 10.7.3)
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Charge	1

4-20	mA		
1st	input

brown

grey

blue

white

black

power		
supply

4-20	mA		
2nd	input

Charge	2

blue

black

white

Fig. 8.18 Connection of the 2 transistor outputs and the 2 current outputs, in 
PNP/source mode, on a version with 2 fixed connectors (software program-
ming "PNP/source", see § 10.7.3)
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commissioninG9. 

safety instructions9.1. 

Warning

danger due to non-conforming commissioning.

Non-conforming	commissioning	could	lead	to	injuries	and	damage	
the	device	and	its	surroundings.	
Before	commissioning,	make	sure	 that	 the	staff	 in	charge	have	•	
read	and	fully	understood	the	contents	of	the	manual.
In	particular,	observe	the	safety	recommendations	and	intended	•	
use.
The	device/installation	must	 only	 be	 commissioned	by	 suitably	•	
trained	staff.
Protect	this	device	against	electromagnetic	interference,	ultravio-•	
let	rays	and,	when	installed	outdoors,	the	effects	of	the	climatic	
conditions.
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AdjusTmenT And FuncTions10. 

safety instructions10.1. 

Warning

Risk of injury due to non-conforming adjustment.

Non-conforming	adjustment	could	lead	to	injuries	and	damage	the	
device	and	its	surroundings.
The	operators	in	charge	of	adjustment	must	have	read	and	under-•	
stood	the	contents	of	this	manual
In	particular,	observe	the	safety	recommendations	and	intended	•	
use.
The	device/installation	must	only	be	adjusted	by	suitably	trained	•	
staff.

Functions10.2. 

The	device	has	2	modes	of	use:

Read mode

This	mode	is	used	to	read:

the	measured	values	of	2	physical	parameters	selected	in	the	•	
Parameters	menu

the	current	values	emitted	on	the	4-20	mA	outputs•	

menus mode

This	mode	comprises	5	menus:

the parameters menu (§ 10.7) to:•	

set	the	parameters	for	the	transmitter	data,	independent	of	the		-
measurements	(date,	time,	Parameters	menu	access	code...)

restore	the	default	data	of	the	Read	mode	and	the	outputs	-

programme	the	information	to	be	displayed	in	Read	mode,		-
independently	of	the	parameters	programmed	for	the	current	
and	transistor	outputs

define	the	display	contrast	and,	on	a	version	with	2	fixed	con-	-
nectors	only,	the	brightness	of	the	backlighting

set	the	parameters	for	each	current	and	transistor	output,	inde-	-
pendently	of	each	other	and	independently	of	the	parameters	
selected	for	the	Read	mode

define	the	behaviour	of	each	4-20	mA	output	in	the	event	of		-
diagnostic	error

define	the	electrical	connection	mode	for	the	outputs	(sink/	-
NPN	or	source/PNP)

define	the	measurement	parameters	for	the	pH	or	oxidation		-
reduction	potential	sensor

the calibration menu (§ 10.8) to:•	

activate	the	Hold	mode		-

programme	the	Calibration	menu	access	code	-

adjust	each	4-20	mA	output	-

calibrate	the	sensor	-

input	an	offset	to	measure	the	temperature	-

34

Adjustmentandfunctions

english

Type 8202
ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 474 of 1480



the diagnostic menu (§ 10.9) to:•	

programme	the	Diagnostic	menu	access	code	-

configure	the	device's	behaviour	if	problems	are	detected	on		-
the	pH/redox	sensor	electrodes

activate	or	deactivate	the	use	of	"error"	and	"warning"	messag-	-
es	for	the	pH/redox	sensor	if	the	defined	impedance	thresholds	
are	exceeded

configure	the	2	impedance	ranges	outside	of	which	"error"	and		-
"warning"	messages	are	used

read	the	measured	values	of	the	impedances	on	the	pH/redox		-
sensor

activate	or	deactivate	the	use	of	"error"	and	"warning"	mes-	-
sages	if	the	defined	fluid	temperature	thresholds	are	exceeded

configure	the	2	temperature	ranges	outside	of	which	"error"		-
and	"warning"	messages	are	used

read	the	measured	value	of	the	fluid	temperature	-

the test menu (§ 10.10) to:•	

programme	the	Test	menu	access	code		-

check	that	the	outputs	are	working	and	behaving	correctly	-

the information menu (§ 10.11) to:•	

read	the	meaning	of	certain	icons,	when	they	are	displayed	-

read	the	software	version	of	the	acquisition	/	conversion	mod-	-
ule	for	the	physical	parameters
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using the browse button10.3. 

Symbolised	by	

	in	this	manual

Symbolised	by	



		
in	this	manual

Symbolised	
by	 	in	this	
manual

Symbolised	by	
	in	this	manual

Symbolised	

by	 	in	this	ma-
nual

Fig. 10.1 Using the browse button

you want to... press...

...browse	in	Read	mode

Next	screen:	•	

Previous	screen:	•	
...access	the	Programming	•	
mode

...display	the	Parameters	•	
menu


	for	at	least	2	sec.	from	any	

screen	in	Read	mode

...browse	in	the	Programming	
mode	menus Next	menu:	•	

Previous	menu:	•	
...select	the	menu	displayed



...browse	in	the	menu	functions

Next	function:	•	

Previous	function:	•	
...select	the	highlighted	function
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you want to... press...

...browse	in	the	dynamic	func-
tions	bar	(MEAS,	BACK,	
ABORT,	OK,	YES,	NO)

Next	function:	•	

Previous	function:	•	
...confirm	the	highlighted	dy-
namic	function



...modify	a	numerical	value
increment	the	figure	se-	-
lected

	-
decrement	the	figure	se-	-
lected 	-
select	the	previous	figure	-

	-
select	the	next	figure	-

	-
allocate	the	"+"	or	"-"	sign		-
to	the	numerical	value 	- 	to	the	extreme	left	

of	the	numerical	value	then	

	until	the	desired	sign	
is	displayed

move	the	decimal	point	-
	- 	to	the	extreme	right	
of	the	numerical	value	then	

	until	the	decimal	
point	is	in	the	desired	place
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description of the display10.4. 

description of the icons and leds10.4.1. 

OPEN LOCK

mV_pH
1423 mV

tempc
55 °cERR

Red	led:	indi-
cates	an	error;	
see	§	11.14

Not	used

Yellow	led:	indicates	that	tran-
sistor	1	has	been	switched

Yellow	led:	indicates	that	tran-
sistor	2	has	been	switched

Fig. 10.2 Position of the icons and description of the leds

The	leds	of	the	display	module	are	duplicated	on	the	elec-
tronic	board	that	is	located	under	the	display	module:	these	
leds	become	visible	when	the	transmitter	is	not	equipped	
with	the	display	module.

icon meaning and alternatives

Sensor	in	good	order	and	fluid	temperature	within	the	pro-
grammed	range.

If	the	monitoring	of	the	impedance	on	the	electrodes	and/or	
the	fluid	temperature	has	been	activated,	the	alternatives	in	
this	position	are:

•	 ,	associated	with	 :	see	§	10.9.2,	10.9.3	and	11.4

•	 ,	associated	with	 ERR :	see	§	10.9.2,	10.9.3	and	11.4
Device	currently	measuring.

The	alternatives	in	this	position	are:

HOLD
!

•	 	flashing:	HOLD	mode	activated	(see	§	10.8.1)

T•	 :	running	check	that	the	outputs	are	working	and	be-
having	correctly	(see	§	10.10.2	and	10.10.3)

	
"Maintenance"	event;	see	§	10.8.3	and	11.4

"Warning"	event;	see	§	10.8.3,	10.9.2,	10.9.3	and	11.4

ERR "Error"	event;	see	§	10.9.2,	10.9.3	and	11.4
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When switching on the device10.4.2. 

When	the	device	is	switched	on,	the	display	indicates	the	software	
version	of	the	display.

The	display	then	shows	the	first	screen	in	READ	mode:

OPEN LOCK

mV_ph
1423 mV

tempc
55 °c

Fig. 10.3 Display when the device is switched on

See	paragraph	10.7.2	to	choose	the	data	displayed	in	Read	
mode	

When browsing in the menus10.4.3. 

Fonction2:
Fonction3:
Fonction4:
MEAS

System

BACK OK

This is
when the
device is be-
ing parame-
tered............
.................... 

The	arrow	
indicates	the	
presence	of	the	
previous	func-
tions,	accessible	

via		

The	arrow	
indicates	the	
presence	of	the	
next	functions,	
accessible	via	

This	icon	
identifies	the	
menu	in	which	
you	will	find	it.

Title	of	the	menu,	
the	sub-menu	or	the	
function	which	you	are	
currently	browsing.

Dynamic	functions	(accessible		

via	 	and		 )	:

MEAS:	to	go	back	to	the	READ	mode•	

BACK:	to	go	back	to	the	parent	menu•	

ABORT	(appears	in	place	of	"BACK"):	to	go	•	
back	to	the	parent	menu	without	validating	
the	input

OK:	to	validate	the	value	or	input	selected	•	
and	return	automatically	to	the	parent	menu

YES	and	NO:	to	answer	the	question	asked	•	
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Read mode and access to the menus mode10.5. 

This is
when the
device is be-
ing parame-
tered............
.................... 

This is
when the
device is be-
ing parame-
tered............
.................... 

param >	2s

Read	mode

mV_ph
1243 mV

tempc
55 °c

mV_ph
1243 mV

tempc
55 °c

18.3 mA

Ac1
18.3 mA

Ac2
7.5 mA

Ac1

7.5 mA
Ac2

calib

This is
when the
device is be-
ing parame-
tered............
.................... 

infoThis is
when the
device is be-
ing parame-
tered............
.................... 

diagnostic

See	§	10.6	for	details	of	the	functions	per	menu	→

Menus	mode

A

A

B

B

test
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Functions available per menu10.6. 

This is
when the
device is be-
ing parame-
tered............
.................... 

This is
when the
device is be-
ing parame-
tered............
.................... 

This is
when the
device is be-
ing parame-
tered............
.................... 

param

calib

test

This is
when the
device is be-
ing parame-
tered............
.................... 

System
Display
Outputs
MEAS BACK

Param



System
Outputs
Sensor
MEAS BACK

Calibration

System
Outputs
Sensor
MEAS BACK

Test
System menu: see § 10.7.1

Display menu: see § 10.7.2

Outputs menu: see § 10.7.3, 10.7.4 and 10.7.5

Sensor menu: see § 10.7.6

Code	
"Param"	
correct	

Code	
incorrect	1)

diagnostic

System
Sensor

MEAS BACK

Diagnostic



System menu: See § 10.8.1

Outputs menu: see § 10.8.2

Sensor menu: see § 10.8.3 and 10.8.4



System menu: see § 10.10.1

Outputs menu: see § 10.10.2

Sensor menu: see § 10.10.3



System menu: see § 10.9.1

Sensor menu: see § 10.9.2 and 10.9.3

This is
when the
device is be-
ing parame-
tered............
.................... 

Sensor
MEAS BACK

Param
Display
Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

Code	
"Diagnostic"	

correct	

Code	
"Calib"	
correct	

Code	
"Test"	
correct	

info

Error
Warning
Maintenance
MEAS BACK

Info

Error, Warning, Maintenance, Smiley 
and Software menus: see § 10.11

Software
MEAS BACK

Info
Maintenance
Smiley

Code	
incorrect	1)

Code	
incorrect	1)

Code	
incorrect	1)

1)	If	the	code	has	been	lost,	use	the	"9100"	universal	code.
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parameters menu ("param")10.7. 

set the data parameters independently of the measurements ("system" menu)10.7.1. 

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.

This is
when the
device is be-
ing parame-
tered............
.................... 

Date
Time

MEAS BACK

System

This is
when the
device is be-
ing parame-
tered............
.................... 

Code

Factory	Set
MEAS BACK

System

DATE:	Set	the	date	(input	format:	year/month/day	in	the	form	YYYY/MM/DD)

TIME:	Set	the	time	(input	format:	hours:minutesseconds)

CODE:	Modify	the	PARAM	menu	access	code	(4	figures;	0000	by	default).

FACTORY SET:	Restore	the	default	data	of	the	Read	mode	and	the	outputs.Time
Code
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set the display parameters ("display" menu)10.7.2. 

Warning

Risk of injury due to non-conforming adjustment.
Choose	 the	 type	 of	 sensor	 (see	10.7.6)	 fitting	 the	 transmitter	•	
before	setting	the	display	parameters.

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.

1)	or	"Line2"

This is
when the
device is be-
ing parame-
tered............
.................... 

Line1
Line2

MEAS BACK

Display

This is
when the
device is be-
ing parame-
tered............
.................... 

Contrast

Backlight
MEAS BACK

Display



This is
when the
device is be-
ing parame-
tered............
.................... 

PVar:
Unit:
Filter:
MEAS

Line 1 1)

BACK

set the parameters for the data displayed in Read mode:

PVAR:	Choose	the	physical	parameter	to	be	displayed	on	line	1	or	line	2	of	the	
display	respectively.	The	possible	choices	depend	on	the	selected	sensor	type,	
whether	pH	or	ORP.

UNIT:	Choose	the	unit	in	which	the	physical	parameter	selected	in	the	PVAR	
function	above	is	displayed

FILTER:	Choose	the	attenuation	level	for	the	measurement	variations	of	the	
physical	parameter	displayed	on	line	1	or	line	2.	See	details	next	page

set the parameters for the reading comfort level of the data displayed:

CONTRAST:	Choose	the	display	contrast	level	(as	a	%)

BACKLIGHT:	On	a	version	with	2	fixed	connectors	only,	choose	the	light	intensity	of	the	display	(as	a	%)

Line2
Contrast
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Attenuate the measurement variations on the display ("Filter" 
function in "line1" or "line2" menu)

Three	levels	of	attenuation	are	proposed:	"slow",	"fast"	or	"none"

"Slow"	filtration

"Fast"	filtration

"None"	filtration

Fig. 10.4 Filtration graphs

output connection mode (menu 10.7.3. 
"outputs" - Function "hWmode")

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.

This is
when the
device is be-
ing parame-
tered............
.................... 

HWMode
AC1
AC2
MEAS BACK

Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

TR1
TR2
MEAS BACK

Outputs

Outputs menu, functions AC1 and AC2: see 10.7.4

Outputs menu, functions TR1 and TR2: see 10.7.5

HWMODE:	Choose	the	connection	mode	
for	all	outputs	(current	and	transistor)

AC2

The	connection	mode	is	the	same	for	all	outputs.

If	you	choose	"sink	NPN",	the	current	outputs	must	be	connected	in	
sink	mode	and	the	transistor	outputs	in	NPN	mode.

If	you	choose	"source	PNP",	the	current	outputs	must	be	connected	
in	source	mode	and	the	transistor	outputs	in	PNP	mode.

See	the	wiring	for	the	outputs	in	paragraph	8.3.
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set the parameters for the current outputs (menu "outputs" - Functions "Ac1" and "Ac2")10.7.4. 

Warning

Risk of injury due to non-conforming adjustment.
Choose	 the	 type	 of	 sensor	 (see	10.7.6)	 fitting	 the	 transmitter	•	
before	setting	the	output	parameters.

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.	The	2nd	current	output	"AC2"	is	only	available	on	a	version	with	2	fixed	con-
nectors.

This is
when the
device is be-
ing parame-
tered............
.................... 

HWMode
AC1
AC2
MEAS BACK

Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

TR1
TR2
MEAS BACK

Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

PVar:
4mA:
20mA:
MEAS BACK

Output.AC11)

This is
when the
device is be-
ing parame-
tered............
.................... 

Filter:

MEAS BACK

Output.AC11)



PVAR:	Choose	a	physical	parameter	associated	with	current	output	1	or	current	output	
2	respectively.	The	possible	choices	depend	on	the	selected	sensor	type,	whether	pH	
or	ORP.

4mA:	Choose	the	value	of	the	physical	parameter	(previously	selected),	associated	with	
a	current	of	4	mA,	for	each	current	output.	See	"Current	output	parameters",	next	page.

20mA:	Choose	the	value	of	the	physical	parameter	(previously	selected),	associated	
with	a	current	of	20	mA,	for	each	current	output.	See	"Current	output	parameters",	next	
page.

FILTER:	Choose	the	level	of	attenuation	for	the	current	variations	for	each	current	out-
put.	See	next	page	and	fig.	10.4.

DIAG. MODE:	Choose	to	emit	a	current	of	22	mA	on	current	output	1	or	current	output	
2	respectively	when	an	"error"	event	related	to	the	diagnostic	(see	§	10.9.2	and	10.9.3)	
is	generated	by	the	transmitter	or	leave	current	output	1	or	current	output	2	respectively	
to	operate	normally	(select	"none").

See	also	"If	you	encounter	problems"	at	§	11.4.

Outputs menu - Functions  
TR1 and TR2: see 10.7.5

Diag.	mode:

Outputs menu - "HWMode" 
function: see 10.7.3

AC2

1)	or	"Output.AC2"

20mA:
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Attenuate the measurement variations on the current output 
("Filter" function in "output.Ac1" or "output.Ac2" menu)

Three	levels	of	attenuation	are	proposed:	slow,	fast	or	none

The	behaviour	of	the	filters	for	the	current	outputs	is	identical	to	that	
of	the	filters	for	display.	Refer	to	figure	10.4.

set the parameters of a current output (functions "4mA" and 
"20mA" in the "outputs" menu)

Functions	"4mA"	and	"20mA"	are	used	to	define	the	measurement	
range	for	the	physical	parameter	associated	with	the	current	on	the	
4-20	mA	output.

We	should	note	P1	respectively	P2	the	values	associated	with	a	
4	mA	or	20	mA	current	respectively

Physical	parameter	chosen

Fig. 10.5 Current 4-20 mA according to the chosen physical parameter

please note:

P1	may	be	greater	than	P2:	if	this	is	the	case,	the	signal	is	inverted	
and	range	P1-P2	corresponds	to	the	range	for	the	20-4	mA	current.
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set the parameters for the transistor outputs (menu "outputs" - functions "TR1" and "TR2")10.7.5. 

Warning

Risk of injury due to non-conforming adjustment.
Choose	 the	 type	 of	 sensor	 (see	10.7.6)	 fitting	 the	 transmitter	•	
before	setting	the	output	parameters.

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.

This is
when the
device is be-
ing parame-
tered............
.................... 

HWMode
AC1
AC2
MEAS BACK

Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

TR1
TR2
MEAS BACK

Outputs

This is
when the
device is be-
ing parame-
tered............
.................... 

PVar:
Mode:
Low:
MEAS BACK

Output.TR11)

This is
when the
device is be-
ing parame-
tered............
.................... 

High:
Contact:

MEAS BACK

Output.TR11)

Delay:



PVAR:	Choose	a	physical	parameter	associated	with	transistor	output	1	or	
transistor	output	2	respectively	or	link	the	generation	of	a	"warning"	event	(see	
§	10.8.3,	10.9.2	and	10.9.3)	to	transistor	output	1	or	transistor	output	2	re-
spectively.	The	possible	choices	depend	on	the	selected	sensor	type,	whether	
pH	or	ORP.	
If	the	selected	transistor	output	is	linked	to	the	"warning"	event,	the	transistor	
switches	as	soon	as	such	an	event	is	generated	by	the	transmitter.	See	also	"If	
you	encounter	problems",	at	§	11.4.

MODE 2):	Choose	the	switching	mode	for	transistor	output	1	or	transistor	output	
2.	See	details	next	page.

LOW 2):	Choose	the	low	switching	threshold	value	for	transistor	output	1	or	
transistor	output	2.	See	details	next	page.

HIGH 2):	Choose	the	high	switching	threshold	value	for	transistor	output	1	or	
transistor	output	2.	See	details	next	page.

CONTACT:	Choose	the	type	of	contact	on	standby	(normally	open,	NO,	or	normally	
closed,	NC)	for	transistor	output	1	or	transistor	output	2.	See	details	next	page.

DELAY:	Choose	the	value	of	the	delay	prior	to	switching	for	each	transistor	
output.	See	details	next	page.

Outputs menu - HWMode function: see 10.7.3

Outputs menu - Functions AC1 and AC2: see 10.7.4

AC2

1)	or	"Output.TR2"

2)	Are	not	available	if	the	generation	of	a	"warning"	event	has	
been	linked	to	the	selected	transistor	output.
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possible switching modes and switching thresholds on a tran-
sistor output (functions "mode", "low", "high" and "delay" in the 
menu "output.tR1" or "output.tR2")

hysteresis mode

The	change	of	status	is	done	when	a	threshold	is	detected	(increas-
ing	flow	rate:	threshold	high	(function	High)	to	be	detected;	de-
creasing	flow	rate:	threshold	low	(function	Low)	to	be	detected).

ON

OFF

contact

Low High

physical	
parameter

NO
ON

OFF

contact

Low High

physical	
parameter

NC

Fig. 10.6 Hysteresis mode

Window mode

The	change	of	status	is	done	whenever	one	of	the	thresholds	is	
detected.

ON

OFF

contact

Low High

physical	
parameter

NO
ON

OFF

contact

Low High

physical	
parameter

NC

Fig. 10.7 Window mode

NO	=	Normally	open;	NC	=	Normally	closed

the "delay" function	is	used	to	programme	the	timing	prior	to	
switching	and	is	valid	for	both	output	thresholds.	

Switching	is	only	done	if	one	of	the	thresholds,	high	or	low	(func-
tions	"High"	or	"Low"),	is	exceeded	for	a	duration	longer	than	this	
timing.
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set the sensor parameters 10.7.6. 
("sensor" menu)

Warning

Risk of injury due to non-conforming adjustment.
Choose	 the	 type	of	 sensor	mounted	on	 the	 transmitter	 before	•	
setting	the	display	and	output	parameters

The	monitoring	(see	§	10.9.2)	of	the	redox	("ORP")	sensor	
is	impossible	if	the	measurement	mode	is	set	to	"asymmetri-
cal".

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Param	menu.

This is
when the
device is be-
ing parame-
tered............
.................... 

Type:
Mode:
Mains	Fcy:
MEAS BACK

Sensor TYPE:	Choose	the	type	of	sensor	used,	pH	
or	Redox	("ORP"	choice).

MODE:	Choose	the	type	of	measurement,	
symmetrical	(differential)	or	asymmetrical.

MAINS FCY:	Choose	the	frequency	of	your	
mains	electricity,	50	or	60	Hz.	This	frequen-
cy	is	filtered	by	the	transmitter	to	ensure	
stable	measurements.

symmetrical or asymmetrical measurement ("mode" function in 
the "sensor" menu)

symmetrical measurement

The	symmetrical	measurement	is	a	differential	measurement:	in	this	
type	of	measurement,	the	stainless	steel	ring	on	the	sensor	armature	
is	used	as	a	reference.

(1):	Measurement	electrode

(2):	Reference	electrode

(3):	Stainless	steel	ring

Fig. 10.8 Schematic diagram of symmetrical measurement

Asymmetrical measurement

In	the	asymmetrical	measurement,	the	measurement	is	done	in	rela-
tion	to	the	reference	electrode.

(1):	Measurement	electrode

(2):	Reference	electrode

Fig. 10.9 Schematic diagram of asymmetrical measurement

49

Adjustmentandfunctions

english

Type 8202
ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 489 of 1480



calibration menu ("calib")10.8. 

Activate/deactivate the hold 10.8.1. 
function and modify the access 
code to the calibration menu 
("system" menu)

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Calib	menu.

Hold
Code

MEAS BACK

System HOLD:	Choose	whether	the	HOLD	func-
tion	is	enabled	or	disabled.

CODE:	Modify	the	Calibration	menu	access	
code	(4	figures;	0000	by	default)

"hold" function in the "system" menu

The	Hold	mode	si	automatically	deactivated	when	the	trans-
mitter	restarts	after	a	power	interruption,	if	the	Hold	mode	
was	activated	at	the	moment	of	the	power	cut-off.

The	Hold	mode	is	used	to	carry	out	maintenance	work	without	inter-
rupting	the	process.

To	activate	the	HOLD	mode:

enter	the	"HOLD"	function	→
choose	"enabled"	→
validate	by	"OK"	→

In	practice,	when	the	device	is	in	Hold	mode:

the	•	 HOLD
!

	icon	is	displayed	in	place	of	the	 	icon

the	current	emitted	on	each	4-20	mA	output	is	fixed	at	the	value	•	
of	the	last	measurement	of	the	physical	parameter	associated	with	
each	output

each	transistor	output	is	fixed	at	the	status	acquired	at	the	mo-•	
ment	the	Hold	function	is	activated.

the	device	is	in	Hold	mode	until	the	HOLD	function	is	deactivated.•	

To	deactivate	the	HOLD	mode:

enter	the	"HOLD"	function	→
choose	"disabled"	→
validate	by	"OK"	→
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Adjust the current outputs ("outputs" menu)10.8.2. 

Warning

Risk of injury due to non-conforming adjustment.
Make	sure	the	Hold	mode	is	disabled	(see	10.8.1).•	

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Calib	menu.

AC1
AC2

MEAS BACK

Outputs

4mA:	Adjust	the	offset	on	current	output	1	or	current	output	2.

When	the	"4mA"	function	is	selected,	the	transmitter	generates	a	current	of	4	mA:	
measure	the	current	emitted	by	the	4-20	mA	output	using	a	multimeter	and	input	the	
value	given	by	the	multimeter	in	the	function	"AC1.4mA"	or	"AC2.4mA".

20mA:	Adjust	the	span	on	current	output	1	or	current	output	2.

When	the	"20mA"	function	is	selected,	the	transmitter	generates	a	current	of	20	mA:	
measure	the	current	emitted	by	the	4-20	mA	output	using	a	multimeter	and	input	the	
value	given	by	the	multimeter	in	the	function	"AC1.20mA"	or	"AC2.20mA".

4mA
20mA

MEAS BACK

AC1 1)



1)	or	"AC2"

calibrate the sensor (menu sensor - function "probe")10.8.3. 

Choose	the	type	of	sensor	(§	10.7.6)	the	transmitter	is	fit-
ted	with	before	calibrating	the	sensor.

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Calib	menu.
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Probe
Temperature

MEAS BACK

Sensor



Calib	temperat.
Calibration

MEAS BACK

Probe

Probe	constants
Calib	interval
MEAS BACK

Probe

CALIB TEMPERAT.:	Choose	the	type	of	temperature	compensation	for	the	calibration	
process:	either	the	temperature	measured	(select	"Auto")	or	a	fixed	value	(select	"constant"	
then	input	reference	temperature).

CALIBRATION:	Calibrate	the	pH	sensor	in	1	or	2	points	or	the	Redox	sensor	in	1	point.	
See	details	following	pages.	A	calibration	process	updates	the	last	calibration	date	("Last	
cal.	date"	function	of	the	CALIB	INTERVAL	sub-menu	hereafter).

This	calibration	can	be	replaced	by	the	input	in	the	"Probe	constants"	function	below,	of	
the	offset	and/or	span	values	indicated	on	the	sensor	certificate,	if	supplied.	Entering	the	
probe	constants	does	not	update	the	last	calibration	date	("Last	cal.	date"	function	of	the	
CALIB	INTERVAL	sub-menu	hereafter).

PROBE CONSTANTS:	Input	the	offset	and/or	span	values	indicated	on	the	pH	/	Redox	
sensor	certificate,	if	supplied.	This	input	replaces	a	calibration	made	by	the	"Calibration"	
function	above	but	does	not	update	the	last	calibration	date	("Last	cal.	date"	function	of	the	
CALIB	INTERVAL	sub-menu	hereafter).

CALIB INTERVAL:	Read	the	date	of	the	last	calibration	(function	"Last	cal.	date")	and	
programme	the	periodicity	of	calibrations,	in	days	(function	"Interval"):	the	transmitter	gen-

erates	a	"maintenance"	event	by	displaying	the	 	icon	and	a	"warning"	event,	each	time	a	
calibration	is	due.	Set	function	"Interval"	to	"0000	days"	to	ignore	the	function.

The	"warning"	event	may	be	associated	with	one	or	other	•	
or	both	transistor	outputs	(see	§	10.7.5).

See	also	"If	you	encounter	problems"	at	§	11.4.•	

Probe	constants

Calibration
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calibrate the ph / Redox sensor ("calibration" function in the 
"probe" menu)

The	pH	sensor	can	be	calibrated	according	to	a	1-point	or	a	•	
2-point	procedure.

The	Redox	sensor	can	be	calibrated	according	to	a	1-point	proce-•	
dure.

In	order	not	to	interrupt	the	process,	activate	the	HOLD	•	
function	(see	§	10.8.1).

Before	each	calibration,	correctly	clean	the	electrode	with	•	
a	suitable	product.

In	a	2-point	calibration,	the	buffer	solutions	used	must	be	•	
at	the	same	temperature.

Programme	the	periodicity	of	calibrations	in	the	"Interval"	•	
function	in	the	sub-menu	"Calib	interval"	(see	previous	
page):	each	time	a	calibration	is	due,	the	transmitter	gen-
erates	a	"maintenance"	event	and	a	"warning"	event.

1-point calibration

The	1-point	calibration	procedure	is	used	for	rapid	calibration	by	
adjusting	the	offset	of	the	measurement	graph	with	a	buffer	solution	
with	a	known	pH	(to	calibrate	a	pH	sensor:	see	p.	55)	or	a	known	
oxidation	reduction	potential		
(to	calibrate	a	Redox	sensor:	see	p.	54).

2-point calibration

The	2-point	calibration	procedure	for	a	pH	sensor	is	used	for	the	
precise	calibration	of	the	offset	and	the	gradient	("span")	of	the	sen-
sor	measurement	graph.

This	operation	requires	2	buffer	solutions:	in	general	a	first	solution	
with	a	pH	of	7	and	a	second	solution	with	a	pH	very	close	to	that	of	
the	process	value	to	be	measured.	See	p.	55.

errors in ph sensor calibration

At	the	end	of	calibration	of	the	pH	sensor,	two	types	of	messages	
may	be	displayed:

the	"Warning:	span/offset	out	of	range"	message	signals	either	•	
an	error	in	the	buffer	solution	or	the	ageing	of	the	sensor	(it	has	
reached	halfway	in	its	lifespan).	Ageing	of	the	sensor	is	confirmed	
by	a	"span"	value	of	between	50	mV/pH	and	53	mV/pH	or	be-
tween	63	mV/pH	and	65	mV/pH	and	an	offset	value	of	between	
-60	mV	and	-35	mV	or	between	35	mV	and	60	mV.	
These	values	can	nevertheless	be	saved.

the	"Error:	span/offset	out	of	range"	message	indicates	that	the	•	
sensor	must	be	replaced.	This	is	confirmed	by	a	"span"	value	<	50	
mV/pH	or	>	65	mV/pH	or	an	offset	value	<	-60	mV	or	>	60	mV.	
In	this	case,	the	calibration	is	not	taken	into	account.	
Recalibrate	the	transmitter	when	the	new	sensor	is	in	place.
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detailed procedure for the 1-point calibration of the oxidation reduction potential sensor

465.0	mV
1st point

475.0	mV

Offset:

Cal.Result

Immerse	the	clean	sensor	
in	the	buffer	solution;	if	the	
Hold	mode	is	deactivated,	
the	transmitter	alternately	
displays:		

the	solution	DDP	meas-•	
ured	

the	solution	temperature	•	
measured	

Input	the	DDP	of	the	
buffer	solution	(indi-
cated	on	the	bottle).

OK

The	transmitter	displays	
the	calibration	result.

You	are	requested	to	save	the	calculated	value	or	
not.

See	below	for	errors	in	the	calibration	of	an	oxida-
tion	reduction	potential	sensor.

MEAS BACK

MEAS ABORT OK

BACK

errors in the calibration of an oxidation reduction potential sensor

At	the	end	of	calibration	of	the	oxidation	reduction	potential	sensor,	two	types	of	message	may	be	displayed:

the	"Warning:	span/offset	out	of	range"	message	signals	either	an	error	in	the	buffer	solution	or	the	ageing	of	the	sensor	(it	has	reached	•	
halfway	in	its	lifespan).	Ageing	of	the	sensor	is	confirmed	by	an	offset	value	of	between	-60	mV	and	-35	mV	or	between	35	mV	and	60	mV.	
These	values	can	nevertheless	be	saved.

the	"Error:	span/offset	out	of	range"	message	indicates	that	the	sensor	must	be	replaced.	This	is	confirmed	by	an	offset	value	<	-60	mV	or	>	•	
60	mV.	In	this	case,	the	calibration	is	not	taken	into	account.	
Recalibrate	the	transmitter	when	the	new	sensor	is	in	place.
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detailed procedure for the 1- or 2-point calibration of the ph sensor

7.100	pH
1st point

Do	you	want	to	cali-
brate	a	2nd	point?

YES NO

1st point

7.000	pH

Offset:
Span:

Cal.Result

Immerse	the	clean	sensor	
in	the	first	buffer	solution;	
if	the	Hold	mode	is	de-
activated,	the	transmitter	
alternately	displays:	

the	solution	pH	meas-•	
ured

the	solution	tempera-•	
ture	measured

Input	the	pH	of	the	
buffer	solution	(indi-
cated	on	the	bottle).

Rinse

Rinse	the	sensor.	When	
the	pH	reaches	the	desired	
value,	validate	rinsing	with	
OK

23.6	°C
2nd point

10.00pH

Immerse	the	clean	sensor	in	the	second	buffer	
solution;	if	the	Hold	mode	is	deactivated,	the	
transmitter	alternately	displays:	

the	solution	pH	measured•	

the	solution	temperature	measured•	

Input	the	pH	of	the	
second	buffer	solu-
tion	(indicated	on	the	
bottle).

OK

The	transmitter	displays	
the	calibration	result.

You	are	requested	to	save	the	calcu-
lated	values	or	not.

See	p.53	for	errors	in	the	calibration	of	
a	pH	sensor.

BACK

6.153	pH
25.00	°C


OK

MEAS ABORT OK

MEAS BACK

MEAS ABORT OK

MEAS ABORT OK
OK

YES NO
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input an offset for the temperature 10.8.4. 
measurement (menu "sensor" - 
function "Temperature") 

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Calib	menu.

The	temperature	transmitted	by	the	Pt1000	sensor	may	be	cor-
rected.

This	correction	factor	is	the	temperature	offset.

BACKProbe
Temperature

MEAS BACK

Sensor
MEAS

Calib.temp



OK

Input	the	tempera-
ture	offset		
(±5	°C)

-3,500	°C

diagnostic menu ("diagnostic")10.9. 

modify the diagnostic menu access 10.9.1. 
code ("system" menu)

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Dagnostic	menu.

System
Sensor

MEAS BACK

Diagnostic
Code

MEAS BACK

System


CODE:	Modify	the	Diagnostic	menu	access	code	(4	figures;	0000	
by	default).
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monitor the sensor (menu "sensor" - Functions "Glass electrode" and "Ref electrode")10.9.2. 

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Dagnostic	menu.

configure the device's behaviour in case of electrode consumption or if there are 
problems on the ph sensor (glass electrode, function "Glass elec" and/or reference 
electrode, function "Ref.elec.") or on the Redox sensor (reference electrode, function 
"Ref.elec.")

ACTIVATE:	Choose	whether	or	not	to	activate	monitoring	of	the	impedance	on	the	se-
lected	electrode.

This	monitoring	is	done	by	the	generation	of	a	"warning"	event	if	the	impedance	range	de-
fined	in	the	"Warn	hi/lo"	functions	below	is	exceeded	and	an	"error"	event	if	the	impedance	
range	defined	in	the	"Err	hi/lo"	functions	below	is	exceeded.

See	also	"If	you	encounter	problems"	at	§	11.4.

IMPEDANCE:	Read	the	impedance	measured	in	real	time	on	the	pH	electrode	and	the	
reference	electrode	respectively	of	the	pH/Redox	sensor.

WARN HI:	Input	the	impedance	value	above	which	a	"warning"	event	is	generated.	See	
details	next	page.

WARN LO:	Input	the	impedance	value	below	which	a	"warning"	event	is	generated.	See	
details	next	page.

ERR HI:	Input	the	impedance	value	above	which	an	"error"	event	is	generated.	See	details	
next	page.

ERR LO:	Input	the	impedance	value	below	which	an	"error"	event	is	generated.	See	details	
next	page.

Glass	electrode
Ref	electrode
Temperature
MEAS BACK

Sensor

MEAS BACK

Glass elec.1)



Activate:
Impedance:
Warn	hi:

MEAS BACK

Glass elec.1)

Warn	lo:
Err	hi:
Err	lo:

1)	or	"Ref.	elec."

Sensor menu - Tem-
perature function: see 
10.9.3
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"Warning" and "error" events (functions "Activate", "Warn hi", 
"Warn lo", "err hi" and "err lo" in the menus "Glass elec." and 
"Ref.elec.")

A	malfunction	in	your	process	or	simply	in	the	measurement	sensor	
may	be	revealed	by	too	low	or	too	high	an	impedance	on	one	and/or	
other	electrode	on	the	measurement	sensor.

To	be	warned	when	an	electrode	has	too	low	or	too	high	an	imped-
ance:

activate	monitoring	on	this	electrode	in	the	function	"activate",		→
then

programme	an	impedance	range	(in	M	→ W for	the	pH	electrode	
and	in	kW	for	the	reference	electrode	on	the	pH/Redox	sensor)	
outside	of	which	the	transmitter	generates	a	"warning"	event	and	

displays	the	 	and	 	icons.

programme	an	impedance	range	(in	M	→ W for	the	pH	electrode	
and	in	kW	for	the	reference	electrode	on	the	pH/Redox	sensor)	
outside	of	which	the	transmitter	generates	an	"error"	event	and	

displays	the	 	and	ERR icons.

When	a	"warning"	or	"error"	event	is	generated	by	the	transmitter:

go	into	the	"Info"	menu	to	read	the	cause	of	the	event	generation	→
and/or	go	into	the	"Sensor"	function	of	the	Diagnostic	menu	to		→
read	the	impedance	values	for	each	electrode	in	order	to	identify	
the	cause	of	an	out	of	range	impedance.

if	necessary,	clean	then	recalibrate	the	measurement	sensor	or		→
replace	it

The	"warning"	event	may	also	be	associated	with	one	or	•	
other	or	both	transistor	outputs.	See	§	10.7.5,	function	
"Output.TR1"	or	"Output.TR2".

The	"error"	event	may	also	be	associated	with	one	or	•	
other	or	both	current	outputs.	See	§	10.7.4,	function	
"Output.AC1"	or	"Output.AC2".

See	also	"If	you	encounter	problems"	at	§	11.4.•	
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monitor the fluid temperature (menu "sensor" - Function "Temperature")10.9.3. 

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Dagnostic	menu.

monitor the fluid temperature and configure the device's behaviour if the ranges 
defined are exceeded ("temperat.")

ACTIVATE:	Choose	whether	or	not	to	activate	monitoring	of	the	fluid	temperature.

This	monitoring	is	done	by	the	generation	of	a	"warning"	event	if	the	fluid	temperature	
range	defined	in	the	"Warn	hi/lo"	functions	below	is	exceeded	and	an	"error"	event	if	the	
fluid	temperature	range	defined	in	the	"Err	hi/lo"	functions	below	is	exceeded.

See	also	"If	you	encounter	problems"	at	§	11.4.

TEMPERATURE:	Read	the	fluid	temperature	measured	in	real	time	by	the	built-in	Pt1000	
sensor.

WARN HI:	Input	the	fluid	temperature	value	above	which	a	"warning"	event	is	generated.	
See	details	next	page.

WARN LO:	Input	the	fluid	temperature	value	below	which	a	"warning"	event	is	generated.	
See	details	next	page.

ERR HI:	Input	the	fluid	temperature	value	above	which	an	"error"	event	is	generated.	See	
details	next	page.

ERR LO:	Input	the	fluid	temperature	value	below	which	an	"error"	event	is	generated.	See	
details	next	page.

Glass	electrode
Ref	electrode
Temperature
MEAS BACK

Sensor

MEAS BACK

Temperat.



Activate:
Temperature
Warn	hi:

MEAS BACK

Temperat.
Warn	lo:
Err	hi:
Err	lo:

Sensor menu - Functions 
Glass electrode and Ref 
electrode: see 10.9.2
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"Warning" and "error" events (functions "Activate", "Warn hi", 
"Warn lo", "err hi" and "err lo" in the menu "temperature")

A	malfunction	in	your	process	or	the	built-in	temperature	sensor	may	
be	revealed	either	by	too	low	or	too	high	a	fluid	temperature	or	by	an	
incorrect	temperature	measurement.

To	be	warned	when	the	temperature	measurement	is	out	of	range:

activate	monitoring	on	the	fluid	temperature	in	the	function	"acti-	→
vate",	then

programme	a	temperature	range	(in	°C)	outside	of	which	the		→
transmitter	generates	a	"warning"	event	and	displays	the	 	and	

	icons.

programme	a	temperature	range	(in	°C)	outside	of	which	the		→
transmitter	generates	an	"error"	event	and	displays	the	 	and	
ERR 	icons.

When	a	"warning"	or	"error"	event	is	generated	by	the	transmitter:

go	into	the	"Info"	menu	to	read	the	cause	of	the	event	generation	→
and/or	go	into	the	"Sensor"	function	of	the	Diagnostic	menu	to		→
read	the	measured	fluid	temperature	value.

if	necessary,	check	whether	the	built-in	Pt1000	is	working	cor-	→
rectly	by	measuring	a	fluid	with	a	known	temperature.	If	the	
Pt1000	is	faulty,	return	the	device	to	Bürkert.

if	the	Pt1000	is	not	the	cause	of	the	problem,	check	the	proc-	→
ess.

The	"warning"	event	may	also	be	associated	with	one	or	•	
other	or	both	transistor	outputs.	See	§	10.7.5,	function	
"Output.TR1"	or	"Output.TR2".

The	"error"	event	may	also	be	associated	with	one	or	•	
other	or	both	current	outputs.	See	§	10.7.4,	function	
"Output.AC1"	or	"Output.AC2".

See	also	"If	you	encounter	problems"	at	§	11.4.•	
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Test menu ("Test")10.10. 

modify the Test menu access code 10.10.1. 
("system" menu)

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Test	menu.

System
Outputs
Sensor
MEAS BACK

Test
Code

MEAS BACK

System



CODE:	Modify	the	Test	menu	access	code	(4	figures;	0000	by	
default).

check that the outputs are working 10.10.2. 
correctly ("outputs" menu)

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Test	menu.

System
Outputs
Sensor
MEAS BACK

Test

MEAS BACK

Outputs



AC1
AC2
Tr1

Outputs

Tr2
MEAS BACK

AC2
Tr1

AC1:	Check	that	current	output	1	is	working	correctly	by	inputting	a	
current	value	and	then	selecting	"OK".

AC2:	Check	that	current	output	2	is	working	correctly	by	inputting	a	
current	value	and	then	selecting	"OK".

TR1:	Check	that	transistor	output	1	is	working	correctly	by	selecting	
the	status	of	the	transistor	("ON"	or	"OFF")	then	"OK".

TR2:	Check	that	transistor	output	2	is	working	correctly	by	selecting	
the	status	of	the	transistor	("ON"	or	"OFF")	then	"OK".
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check that the outputs are 10.10.3. 
behaving correctly ("sensor" menu)

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Test	menu.

The	feature	makes	it	possible	to	simulate	the	measurement	of	
the	physical	parameter	to	check	if	the	outputs	are	correctly	pro-
grammed.

System
Outputs
Sensor
MEAS BACK

Test

MEAS BACK

Sensor



PVar:
Value:

PVAR:	Choose	the	physical	parameter	to	be	tested.

VALUE:	Input	a	physical	parameter	selected	from	the	"PVAR"	func-
tion	above	to	check	output	behaviour.

information menu ("info")10.11. 

Refer	to	paragraphs	10.5	and	10.6	to	access	the	Info	menu.

Error
Warning
Maintenance
MEAS BACK

Info

Software
MEAS BACK

Info
Maintenance
Smiley

This	menu	makes	it	possible	to	read:

a	short	description	of	the	reason	why	the	following	icons	are	dis-•	
played	by	the	transmitter,	on	one	hand:

ERROR:		- ERR

WARNING:		-

MAINTENANCE:		-

SMILEY:		- 	or	

See	also	"If	you	encounter	problems"	at	§	11.4.

the	software	version	(function	"Software")	of	the	acquisition	/	•	
conversion	module	for	the	physical	parameters	measured,	on	the	
other	hand.
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mAinTenAnce And 11. 
TRoubleshooTinG

safety instructions11.1. 

danger

Risk of injury due to high pressure in the installation.
Cut	off	the	pressure	and	depressurize	the	pipes	before	loosening	•	
the	pipes.

Risk of injury due to electrical discharge.
Before	starting	work,	switch	off	the	power	supply	and	secure	it	•	
to	prevent	restarting.
Observe	all	applicable	accident	protection	and	safety	guidelines	•	
for	electrical	equipment.

Risk of injury due to the nature of the fluid.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.

Warning

Risk of injury due to non-conforming maintenance.
Maintenance	must	only	be	carried	out	by	qualified	and	skilled	staff	•	
with	the	appropriate	tools.
Guarantee	a	set	or	controlled	restarting	of	 the	process,	after	a	•	
power	supply	interruption.

cleaning of the transmitter11.2. 

The	8202	transmitter	can	be	cleaned	with	water	or	using	a	deter-
gent	compatible	with	the	materials	it	is	made	of.

Please	feel	free	to	contact	your	Bürkert	supplier	for	any	additional	
information.

maintenance of the ph/redox 11.2.1. 
sensor

danger

Risk of injury due to the nature of the cleaning or regeneration 
solution.
Respect	 the	prevailing	 rules	on	 accident	prevention	 and	 safety	•	
relating	to	the	use	of	aggressive	fluids.

noTe 

the process may be polluted by the cleaning solution.
After	 each	 cleaning	 operation,	 rinse	 the	 sensor	with	 distilled	•	
water	and	immerse	it	 in	a	KCl	3M	solution	or	running	water	for	
10	minutes.	

lifespan of the sensor

The	lifespan	of	a	pH/redox	sensor	depends	on	the	fluid	to	be	meas-
ured	and	the	conditions	in	which	measurements	are	taken.

When	the	fluid	to	be	measured	is	aggressive,	for	example,	and/or	
the	fluid	temperature	reaches	high	values,	the	lifespan	of	the	sensor	
may	be	shortened.
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When	the	measuring	conditions	are	favourable	and	the	fluid	temper-
ature	remains	in	the	region	of	25°C,	the	sensor	has	a	lifespan	of	1	
to	3	years;	it	drops	to	3	months	when	the	fluid	temperature	reaches	
90°C.

storing the sensor

To	store	the	sensor:•	

put	KCl	3M	solution,	available	as	an	accessory,	in	the	protective		→
cap

place	the	protective	cap	on	the	sensor	→
If	the	sensor	has	dried	out	during	storage:•	

let	it	soak	in	a	KCI	solution	for	one	full	night	if	dehydration	is		→
major	to	obviate	incorrect	measurements	and	drift

cleaning the sensor

When	the	sensor	is	dirty,	clean	it	according	to	the	type	of	dirt:•	

clogging	by	greases	or	oils:	use	a	tensioactive-based	cleaner	-

limescale	or	metal	hydroxide	desposit:	use	diluted	hydrochloric		-
acid	(10%)

sulphurous	precipitate	(e.g.	in	purification	stations):	use	a	mix-	-
ture	of	diluted	hydrochloric	acid	(10%)	and	pepsin	(saturated)

Particular	case	of	a	sensor	with	a	ceramic	diaphragm:•	

egg	white	colour	pollution:	soak	the	sensor	in	a	solution	com-	-
posed	of	0.4%	HCl	and	5g/l	of	pepsin	for	several	hours

black	colouration	of	the	diaphragm	(silver	precipitate):	immerse		-
the	sensor	in	a	solution	composed	of	0.4%	HCl	and	76	g/l	of	
thiourea

when	the	redox	sensor	is	polluted	by	ions:•	

use	aqua	regia,	a	solution	composed	of	25%	nitric	acid	and		→
75%	hydrochloric	acid

immerse	the	sensor	in	the	solution	obtained	for	a	maximum	of		→
1	minute	to	prevent	this	aqua	regia	solution	dissolving	the	plate

rinse	thoroughly	→
Regenerating the sensor

To	regenerate	a	pH	sensor:•	

soak	the	sensor	in	an	NaOH	solution	(0.1	-	1M)	for	10	minutes	→
soak	the	sensor	in	an	HCI	solution	(0.1	-	1M)	for	10	minutes	→
rinse	the	sensor	by	soaking	it	in	a	KCl	3M	solution	(see	Chap.		→
12)	for	at	least	15	minutes

To	regenerate	a	redox	sensor:•	

clean	the	metal	surface	with	a	slightly	abrasive	material	such	as		→
toothpaste	or	very	fine	scouring	powder.
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Replacing the sensor11.3. 

noTe 

the transmitter loses the ip67 protection rating when dis-
mounted.
Take	any	precautions	necessary	to	protect	the	inside	of	the	dis-•	
mounted	transmitter.	

Remove	the	sensor	as	shown	below.	→
Unscrew	the	holding	nut	on		→
the	sensor	armature	and	the	
electronic	module.

Remove	 the	 electronic		→
module	by	pulling	it	straight	
out.	There	may	be	a	slight	
resistance	due	to	the	tight-
ness	seal.

Unscrew	the	sensor	using		→
a	suitable	wrench.

Remove	it	carefully	from	the		→
armature.

Fig. 11.1 Removing the sensor from the armature

Fit	a	new	sensor	into	the	armature	as	shown	in	§	7.6.	→
Refit	the	electronic	module	to	the	armature	as	shown	in	§	7.7.	→
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if you encounter problems11.4. 

Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

ON 22	mA depending	on	
thresholds

ERR 	
+	

"E:Sat.	ORP	Stage"

"E:Sat.	pH	Stage"

The	pH	or	redox	value	is	
not	being	correctly	mea-
sured	due	to	the	satura-
tion	of	the	input	stage	of	
the	measuring	board

Check	the	correct	wiring	of	the	earth	points	→
check	the	equipotential	surfaces	of	the	instal-	→
lation

ON 22	mA depending	on	
thresholds

ERR 	
+	

"No	sensor	board" The	link	to	the	measure-
ment	module	is	inter-
rupted

Switch	the	power	supply	off	then	on	again	→
if	the	error	persists,	return	the	device	to	Bürkert	→

ON 22	mA depending	on	
thresholds

ERR 	
+	

"S	EE	FactI	Read" Factory	data	is	lost.

The	process	continues	
but	the	accuracy	of	the	
device		is	modified

Switch	the	power	supply	off	then	on	again	→
if	the	error	persists,	return	the	device	to	Bürkert	→

"S	EE	Fact	Read"

ON 22	mA depending	on	
thresholds

ERR 	
+	

"S	EE	User	Read" User	data	for	the	sensor	
is	lost	(eg.	type	of	sensor)

Switch	the	power	supply	off	then	on	again	→
check	the	sensor	parameters	in	all	the	"Sensor"		→
menus	then	save	them	again

if	the	error	persists,	return	the	device	to	Bürkert	→"S	EE	User	Write"

ON 22	mA depending	on	
thresholds

ERR 	
+	

"S	PT	Missing" The	connection	to	the	
Pt1000	sensor	is	lost

Check	that	the	fastening	nut	between	the	pH		→
sensor	and	the	electronic	module	is	correctly	
screwed

if	the	error	persists,	return	the	device	to	Bürkert	→
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Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

ON 22	mA depending	on	
thresholds

ERR 	
+	

"S	PT	Regulation" The	fluid	temperature	is	
not	being	correctly	mea-
sured.

The	process	is	stopped.

Switch	the	power	supply	off	then	on	again	→
if	the	error	persists,	return	the	device	to	Bürkert	→

ON 22	mA depending	on	
thresholds

ERR 	
+	

"S	RTC	Clock" The	clock	is	faulty.

The	process	continues.

Return	the	device	to	Bürkert	if	the	clock	is	es-	→
sential.

ON 22	mA depending	on	
thresholds

ERR 	
+	

"TR	COM	Measure" The	acquisition/conver-
sion	module	of	the	physi-
cal	parameters	is	faulty.

The	process	is	stopped.

Switch	the	power	supply	off	then	on	again	→
if	the	error	persists,	return	the	device	to	Bürkert	→

ON 22	mA depending	on	
thresholds

ERR 	
+	

"TR	EE	Fact	Read" Parameter	reading	error Switch	the	power	supply	off	then	on	again	→
if	the	error	persists,	set	the	device	back	to	the		→
default	settings	(§	10.7.1)

if	the	error	persists,	return	the	device	to	Bürkert	→"TR	EE	User	Read"

ON 22	mA depending	on	
thresholds

ERR 	
+	

"TR	EE	UserWrite" Parameter	saving	error Switch	the	power	supply	off	then	on	again,	→
save	the	parameters	again	→
if	the	error	persists,	set	the	device	back	to	the		→
default	settings	(§	10.7.1)

if	the	error	persists,	return	the	device	to	Bürkert	→
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Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

OFF 4-20	mA depending	on	
thresholds

	
+	

"S	Buff	Diff	ORP"

"S	Buff	Diff	pH"

"S	Buff	pH	ORP"

The	pH	or	redox	value	is	
not	being	correctly	mea-
sured	due	to	the	satura-
tion	of	the	input	stage	
of	the	measuring	board	
(common	mode).

Check	the	wiring	→
check	the	equipotential	surfaces	of	the	instal-	→
lation

"S	RTC	Reinit" The	date	and	time	are	
lost	because	the	device	
has	not	been	powered	up	
for	at	least	5	days.

The	message	is	only	dis-
played	at	the	first	power-
ing	up.

Program	the	date	and	time	(see	§	10.7.1).	→
power	up	the	transmitter	at	least	4	hours	so		→
that	the	date	and	time	are	battery	powered	for	
5	days.	

ON 22	mA	1) depending	on	
thresholds

ERR 	
+	

"E:Impedance	Ref" The	impedance	of	the	
reference	electrode	is	out	
of	range.

The	message	is	displayed	
if	the	monitoring	of	the	
impedance	of	the	refer-
ence	electrode	has	been	
activated,	depending	on	
the	programmed	thresh-
olds	ERR	LO	and	ERR	HI	
(see	§	10.9.2).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	impedance	value	of	the	refer-
ence	electrode	(§	10.9.2)

if	necessary,	clean	then	recalibrate	the	meas-	→
urement	sensor	or	replace	it

1) if the DIAG MODE function of the "Output.AC1" or "Output.AC2" menu is set to "22 mA" (see § 10.7.4); else, the current output delivers a standard current 
between 4 and 20 mA
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Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

ON 22	mA1) depending	on	
thresholds

ERR 	
+	

"E:Imped.	Glass" The	impedance	of	the	pH	
electrode	is	out	of	range.

The	message	is	displayed	
if	the	monitoring	of	the	
impedance	of	the	pH	
electrode	has	been	acti-
vated,	depending	on	the	
programmed	thresholds	
ERR	LO	and	ERR	HI	(see	
§	10.9.2).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	impedance	value	of	the	pH	
electrode	(§	10.9.2)

if	necessary,	clean	then	recalibrate	the	meas-	→
urement	sensor	or	replace	it

ON 22	mA1) depending	on	
thresholds

ERR 	
+	

"E:Temperature" The	fluid	temperature	is	out	
of	range.

The	message	is	displayed	
if	the	monitoring	of	the	fluid	
temperature	has	been	ac-
tivated,	depending	on	the	
programmed	thresholds	
ERR	LO	and	ERR	HI	(see	
§	10.9.3).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	measured	fluid	temperature	
(§	10.9.3).

if	necessary,	check	whether	the	built-in	Pt1000		→
is	working	correctly	by	measuring	a	fluid	with	a	
known	temperature.

If	the	Pt1000	is	faulty,	return	the	device	to		→
Bürkert.

if	the	Pt1000	is	not	the	cause	of	the	problem,		→
check	the	process.

1) if the DIAG MODE function of the "Output.AC1" or "Output.AC2" menu is set to "22 mA" (see § 10.7.4); else, the current output delivers a standard current 
between 4 and 20 mA
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Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

OFF 4-20	mA Switched	2) 	
+	

"W:Impedance	Ref" The	impedance	of	the	
reference	electrode	is	out	
of	range.

The	message	is	displayed	
if	the	monitoring	of	the	im-
pedance	of	the	reference	
electrode	has	been	acti-
vated,	depending	on	the	
programmed	thresholds	
WARN	LO	and	WARN	HI	
(see	§	10.9.2).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	impedance	value	of	the	refer-
ence	electrode	(§	10.9.2)

if	necessary,	clean	then	recalibrate	the	meas-	→
urement	sensor	or	replace	it

OFF 4-20	mA Switched	2) 	
+	

"W:Imped.	Glass" The	impedance	of	the	pH	
electrode	is	out	of	range.

The	message	is	displayed	
if	the	monitoring	of	the	
impedance	of	the	pH	
electrode	has	been	acti-
vated,	depending	on	the	
programmed	thresholds	
WARN	LO	and	WARN	HI	
(see	§	10.9.2).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	impedance	value	of	the	pH	
electrode	(§	10.9.2)

if	necessary,	clean	then	recalibrate	the	meas-	→
urement	sensor	or	replace	it

2) If the "PVAR" function of the "Output.TR1" and/or "Output.TR2" menus is set to "warning" (see § 10.7.5); else, the transistor outputs are operating depending 
on the programmed thresholds.
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Red 
led

current 
output

transistor 
output

icon message displayed 
within the info menu

meaning What to do

OFF 4-20	mA Switched	2) 	
+	

"W:Temperature" The	fluid	temperature	is	out	
of	range.

The	message	is	displayed	
if	the	monitoring	of	the	fluid	
temperature	has	been	ac-
tivated,	depending	on	the	
programmed	thresholds	
WARN	LO	and	WARN	HI	
(see	§	10.9.3).

Go	into	the	"Sensor"	function	of	the	Diagnostic		→
menu	to	read	the	measured	fluid	temperature	
(§	10.9.3).

if	necessary,	check	whether	the	built-in	Pt1000		→
is	working	correctly	by	measuring	a	fluid	with	a	
known	temperature.

If	the	Pt1000	is	faulty,	return	the	device	to		→
Bürkert.

if	the	Pt1000	is	not	the	cause	of	the	problem,		→
check	the	process.

OFF 4-20	mA Switched	2) "M:Calib.	Date" A	calibration	is	due.

The	periodicity	of	the	cali-
brations	is	set	within	the	
"INTERVAL"	function	of	the	
"CALIB	INTERVAL"	menu	
(see	§	10.8.3)

Calibrate	the	sensor	(§	10.8.3)	→

2) If the "PVAR" function of the "Output.TR1" and/or "Output.TR2" menus is set to "warning" (see § 10.7.5); else, the transistor outputs are operating depending 
on the programmed thresholds.
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spARe pARTs And 12. 
AccessoRies

CauTion

Risk of injury and/or damage by the use of incorrect parts.

Incorrect	accessories	and	unsuitable	replacement	parts	maycause	
injuries	and	damage	the	device	and	the	surrounding	area.
Use	only	original	accessories	and	original	replacement	parts	from	•	
Bürkert.

spare part order code

Seal	in	EPDM,	Ø 46x2	mm,	for	the	sensor	
armature

559169

Accessory order code
Display	module 559168
pH	sensor,	LOGOTRODE	pH	120	mm 427114
pH	sensor,	CERATRODE	pH	120	mm 418319
pH	sensor,	UNITRODE	PLUS	pH	120	mm 560376
pH	sensor,	PLASTRODE	pH	120	mm 560377
Redox	sensor,	UNITRODE	PLUS	Redox	
120	mm

560378

Redox	sensor,	LOGOTRODE	Redox	120	mm 560379
Storage	solution	for	pH/Redox	sensor	(KCl	
3M),	500	ml

418557

Accessory order code
Buffer	solution,	500	ml,	pH	=	4 418540
Buffer	solution,	500	ml,	pH	=	7 418541
Buffer	solution,	500	ml,	pH	=	10 418543
Buffer	solution,	500	ml,	redox	potential	=	
475	mV

418555

M12,	5-pin	female	connector,	to	be	wired 917116
M12,	5-pin	female	connector,	moulded	on	
shielded	cable	(2	m)

438680

M12,	5-pin	male	connector,	moulded	on	
shielded	cable	(2	m)

559177
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pAckAGinG, TRAnspoRT13. 

noTe 

damage due to transport

Transport	may	damage	an	insufficiently	protected	device.
Transport	the	device	in	shock-resistant	packaging	and	away	from	•	
humidity	and	dirt.	
Avoid	the	effects	of	heat	and	cold	which	could	cause	the	storage	•	
temperature	range	to	be	exceeded.
Protect	the	electrical	interfaces	by	using	protection	caps.	•	

sToRAGe14. 

noTe 

poor storage can damage the device.
Store	the	device	in	a	dry	place	away	from	dust.•	
Storage	temperature	of	the	8202:	-10	to	+60°C.•	
Storage	temperature	of	the	sensor:	see	§	6.3.5	or	corresponding	•	
instruction	manual.
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disposAl oF The pRoducT15. 
Dispose	of	 the	device	and	 its	packaging	 in	an	environmentally-	→
friendly	way.

noTe 

damage to the environment caused by products contaminated 
by fluids.
Keep	to	the	existing	provisions	on	the	subject	of	waste	disposal	•	
and	environmental	protection.

please note

Comply	with	the	national	and/or	local	regulations	which	
concern	the	area	of	waste	disposal.
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INTRODUCTION 
 
This manual is an integral part of the product. Read carefully the instructions contained, 
they give important indications for it’s safe use and maintenance. Technical information 
and related products in this manual may undergo modifications without prior notice. 
 
The flow meter must be used within the specified limits. The improper use, possible 
tampering, or substitutions of one or any of the original components renders the 
manufacturers warranty void with immediate effect. The manufacturer accepts 
responsibility only if the instrument it is used within the published or prior agreed 
specification. 
Reproduction of this manual and any software supplied with this 
transmitter is strictly forbidden. 

     INTENDED USE 
 
Use of the flow rate sensor that does not comply with the instructions could 
present risks to people, nearby installations and the environment. 
 

 The flow rate sensor is intended exclusively to measure flow rate in 
liquids. 

 This device must be protected against electromagnetic interference, 
ultraviolet rays and, when installed outdoors, the effects of climatic 
conditions. 

 This device must be used in compliance with the characteristics and 
commissioning and use conditions specified in the contractual 
documents and in the user manual. 

 Requirements for the safe and proper operation of the device are 
proper transport, storage and installation, as well as careful 
operation and maintenance. 

 Only use the device as intended. 
 
Restraints 
Observe any existing restraints when the device is exported. 
 
Foreseeable misuse 

 Do not use this device in explosive atmospheres. 
 Do not use the device for the measurement of gas flow rates. 
 Do not use fluid that is incompatible with the materials from which the device 

is made. 
 Do not use this device in an environment incompatible with the materials 

from which it is made. 
 Do not subject the device to mechanical loads (e.g. by placing objects on top 

of it or by using it as a step). 
 Do not make any external modifications to the device. Do not paint 

or varnish any part of the device. 
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START UP AND MAINTENANCE INSTRUCTIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

SYMBOLS USED IN THIS MANUAL 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Before starting up the equipment please verify the following:
 

 Power supply voltage must correspond to that specified on the data plate 
 Electric connections must be completed as described at page 9-10 
 Ground (earthed) connections must be completed as specified on page 9 

 
Verify periodically: 
 

 The integrity of the power supply cables, wiring and other connected electrical 
parts  

 The integrity of the transmitter’s housing (this must not have dents or other 
damage that may compromises it’s hermetical sealing) 

 The tightening of the sealing elements (cable glands, covers, etc.) 
 The integrity of the front panel (display and keyboard), any damage may 

compromise the equipment sealing 
 The mechanical fixing of the transmitter to the pipe or wall stand 

ATTENTION 

WARNING 

PRECAUTIONS 

DANGER ELECTRIC SHOCK 
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 INSTALLATION AND WIRING
Risk of injury due to non-conforming installation. 

 The electrical and fluid installation can only be carried out by 
qualified and skilled staff with the appropriate tools. 

 Install appropriate safety devices (correctly rated fuse and/or circuit-
breaker). 

 Respect the assembly instructions for the fitting used. 
Risk of injury due to unintentional switch on of power supply or uncontrolled 
restarting of the installation. 

 Take appropriate measures to avoid unintentional activation of the 
installation.  

 Guarantee a set or controlled restarting of the process subsequent to 
the assembly of the device. 

 
 
 
 

 

 

 

 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 

BASIC SAFETY INFORMATION 
This safety information does not take into account: 

 any contingencies or occurrences that may arise during assembly, use and 
maintenance of the devices. 

 the local safety regulations that the operator must ensure the staff in 
charge of installation and maintenance observe. 

 
DANGER 
Various dangerous situations 
To avoid injury take care to: 

 carry out installation and maintenance by qualified and skilled staff 
with the appropriate tools. 

 guarantee a set or controlled restarting of the process, after a power 
supply interruption. 

 use the device only if in perfect working order and in compliance with 
the instructions provided in the user manual. 

 observe the general technical rules during the planning and use of the 
device. 

 
NOTE 
Chemical compatibility of materials in contact with the fluid. 

 Systematically check the chemical compatibility of the component materials of 
the transmitter and the products likely to come into contact with it (for 
example: alcohols, strong or concentrated acids, aldehydes, alkaline 
compounds, esters, aliphatic compounds, ketones, halogenated aromatics or 
hydrocarbons, oxidants and chlorinated agents). 

NOTE 
Elements / Components sensitive to electrostatic discharges 

 This device contains electronic components sensitive to electrostatic discharges. 
They may be damaged if they are touched by an electrostatically charged 
person or object. In the worst case scenario, these components are instantly 
destroyed or go out of order as soon as they are activated. 

 To minimise or even avoid all damage due to an electrostatic discharge, take all 
the precautions described in the EN 100 015-1 norm. 

 Also ensure that you do not touch any of the live electrical components. 
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Classification of the transmitter: class I, IP 65, category of installation II 

 
Power supply 

versions Power supply voltage Power supply 
frequency 

Max. 
power 

HV 100-240 VAC +/- 10% 44-66 Hz
6W LV 12-60 VDC +/- 10% //

18-45 VAC +/- 10% 44-66 Hz
 

 
 
The transmitter can be installed internally or externally with in the following specification 
 Altitude: from –200 to 2000 m (from -656 to 5602 feet) 
 Humidity: max. 85%, non condensated 
 Line voltage range: (see table of Electrical Characteristics above)

 
TECHNICAL CHARACTERISTICS 

 
ELECTRIC CHARACTERISTICS 

 
 
 

  
 
 

 
 
 

INPUT/OUTPUT ISOLATION 
 

 
 
 
 

ENVIRONMENTAL CONDITIONS OF USE 
 
 

  
 
 
 

 
  OPERATING TEMPERATURE 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

TRANSMITTER
Ambient Temp.
Min. Max

°C °F °C °F
-10* 14* 50 122

With fittings
Fluid temperature 1)

Min. Max
°C °F °C °F

-10* 14* 100 212

 Input/output insulated up to 500V
 The 4-20 mA output and the 24 VDC power supply output are electrically connected. 
 The 4-20 mA output and the ON/OFF outputs are electrically connected. 

* For discontinuous use, the installation of a heating resistance around the pipe is necessary 
 
1) These temperatures may be restricted by the internal lining of the fitting used. Refer to the data 
sheet of your device.  
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DIMENSIONS AND MATERIALS 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
  

COMPACT VERSION

12
4

127

16
8

12
9

All the materials listed are in contact with the environment. No material of the converter 
is in contact with the fluid measured. 

NYLON WITH SEAL NBR

NYLON

POLYCARBONATE WITH SEAL NBR

POLYAMIDE WITH SEAL NBR

POLYAMIDE WITH SEAL NBR

BRASS SLEEVE WITH STAINLESS
STEEL SCREW AISI304L
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ELECTRICAL CONNECTIONS 

   
    GROUNDING INSTRUCTIONS 

 
 
 

 
 
 
                                     

                                         TRANSMITTER POWER SUPPLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

L(-)

N(+)

ALWAYS ensure that the Transmitter and the Sensor are grounded (earthed) correctly. 
The grounding of the sensor and transmitter ensures that the equipment and liquid are 
equipotential. 

 Before connecting the power supply, verify that the 
mains voltage falls between the limits indicated on 
the tag plate. 

 When wiring the transmitter and sensor equipment 
use only approved conductors, with fire-proof 
properties. 

 The power supply line must be equipped with an 
external protection for current overload (fuse or 
automatic line breaker, limiting current to less than 
10 A). 

 Provide in close proximity to the transmitter a circuit 
breaker that must be easily accessible to the operator 
and clearly identified. 

 
NOTE: For characteristics of the transmitter’s power 
supply, see page 7.  

The sensor, hardwired inputs and outputs are connected to the transmitter through a 
terminal block located inside the transmitter.  
 
To locate the terminal block loosen the 4 screws on the front cover. Lift the front cover. 
With the front cover lifted, the terminal block is visible. The terminal block is the 
hardwire connection of the transmitter to external equipment, including the sensor. 
 
The following pages give information on the terminal block numbering, and the 
respective connecting of the sensor cables, and input/outputs. 
 
The allowed section of connections cable varies from 0,25 to 2,50 mm2; the stripping 
length is 7 mm (shielded version is recommended). 
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             INTERNAL VIEW OF TRANSMITTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 ELECTRICAL CONNECTIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Dangerous voltage on block 12-13:
- 60 Vdc Max 
- 250 V Max on commutation coils (switching) 

Signalling LED: 
See interpretation notes page 12 

IF2 : programming Plug connection

Power supply 

Keyboard 

12345678910

11121314151617181920
-

E C

+

SH B2 B1 SC

OUT2 OUT1 24V24V COILS

E1E2CSC
4-20mA ELECTRODES

E C

+-

BA
RS 485* INPUT

- +

RS 485* : OPTIONAL 

>HV<

Power supply

12345678910

11121314151617181920

100-240VAC 18-45VAC
12-60VDC

>LV<
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0-1,5 V

3-40 V

AUTOCALIB. OFF

T

 
RESET

0-1,5 V

3-40 V

Tmin = 100ms

BLOCK
 

0-1,5 V

3-40 V

T

0-1,5 V

3-40 V

 

DIGITAL INPUT 
 
 
 
 
 
 
 
 

OPERATION ON INPUT  ON/OFF 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  
 
 
 
 
 
 
 

 

3/40 Vdc (ON)
0/1,5 Vdc (OFF)

5 (+)

6 (-)

10 K

 

5

6

200

15+24

10 K

Auto-calibration

Reset Totalizers

Block Totalizers
Block Totalizers

Totalizers active 

Necessary conditions for enabling the function 

Necessary conditions for enabling the function

Necessary conditions for enabling the function

Tmin<T<1sec. = autocalibration
T >  1 sec. = Auto zero 

POS. 5.7 ENABLED (Autozero calibration external command) 

POS. 5.1 to 5.4 ENABLED (partial positive or reverse 
flow Totalizer reset enable). 

POS. 5.6 ENABLED (Totalizer counting lock 
command) 
 

POS. 5.8 ENABLED (range change)
 
 

 

Necessary conditions for enabling the function
Range change

Scale 2

Scale 1

10 Hz
20 Hz
50 Hz

80 Hz
150 Hz

220 ms
110 ms
45 ms

30 ms
15 ms

 T must be  > to Tmin
SAMPLE RATE Tmin SAMPLE RATE Tmin

External power supply Internal power supply 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 527 of 1480



 
 

SE 56 

12 
 

24V COMMON

+24V INTERNAL

0/4..20mA OUT

mA

9 (+)

10 (-)

I

Characteristics
 Opto-insulated output 
 Refresh frequency is the same of the sample 

frequency of the connected sensor 
 
 
 
Precautions 
 Maximum load: 1000 ohm 
 Maximum voltage without load: 27 Vdc 
 Protected against persistent over voltages to 

maximum 30 Vdc 

16 (out1)
18 (out2)

17 (out1)
19 (out2)

43V

 
OUTPUTS WIRING 

 
On/Off output 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

0-4÷20mA output 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Opto-insulated output with floating collector and 
emitter terminals freely connectable 

 Maximum switching voltage: 40 Vdc 
 Maximum switching current: 100mA 
 Maximum saturation voltage between collector and 

emitter @100mA: 1,2V 
 Maximum switching frequency (load on the 

collector or emitter, RL=470Ω, VOUT=24Vdc): 
1250Hz 

 Maximum reverse current bearable on the input 
during and accidental polarity reversion (VEC): 
100mA 

 Insulation from other secondary circuits: 500 Vdc 
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12345678910

11121314151617181920

 
DISPLAY FLAGS AND LED WARNING INTERPRETATION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

LED INTERPRETATION 

PERMANENT LIGHT: initialisation 

FLASHING LIGHT ( 1 sec.): normal function 

FLASHING LIGHT (<1 SEC.): alarm on 

The LED signals the alarm status only if the display shows one of the 
suitable visualisation screens as shown on page 17 

LED 

FLAGS

FLAG INTERPRETATION 
FLAG DESCRIPTION

M Alarm max activated
m Alarm min activated
! Interruption coils circuit / Signal error / Empty pipe 
C Calibration running
S Simulation

 Pulse output saturation (reduce TIME PULSE ) 

NOTE : When totalizer pages are displayed, the flag “ ! “ will 
become visible as to the right  
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ACCESS TO THE TRANSMITTER KEYPAD 
 
 
 
 
 
 
 
  

 
 
 
 
NOTE 
The transmitter is not tight when the front cover is open. 

 Prevent the projection of fluid inside the transmitter. 
 When the adjustment is completed, replace the front cover and tighten the 4 screws in 

an alternating pattern at a torque of 4 Nm.  
NOTE 
The transmitter may be damaged if a metal component comes into contact with the electronics. 

 Prevent contact of the electronics with a metal component (screwdriver for example). 
 
 
 
 
 
 
 
 
 

ADJUSTMENT AND FUNCTIONS 
 
WARNING 
Risk of injury due to nonconforming adjustment. 
Nonconforming adjustment could lead to injuries and damage the device and its 
surroundings. 
- The operators in charge of adjustment must have read and understood the 

contents of this manual 
- In particular, observe the safety recommendations and intended use. 
- The device/installation must only be adjusted by suitably trained staff. 

COMMISSIONING 
 
WARNING 
Danger due to nonconforming commissioning. 
Nonconforming commissioning could lead to injuries and damage the device and 
its surroundings.  
- Before commissioning, make sure that the staff in charge have read and fully 

understood the contents of the manual. 
- In particular, observe the safety recommendations and intended use. 
- The device/installation must only be commissioned by suitably trained staff. 
 
Protect this device against electromagnetic interference, ultraviolet rays and, when installed 
outdoors, the effects of the climatic conditions.  
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SHORT PRESSING (< 1 SECOND):
Enters/leaves the selected function 
Enables the main menu for the transmitter configuration 
Cancels the selected function under progress 
LONG PRESSING (> 1 SECOND): 
Leaves the current function, in the Quick start or Main menus.  
Enables the ‘EXECUTE?’ prompt in the Main menu functions, and total reset 
request (when enabled) from the required function 
Confirms the selected function

SHORT PRESSING (< 1 SECOND):
Moves the cursor rightwards on the input field 
Accesses to the following subject in the Quick start or Main menus 
Changes the display of the process data 
LONG PRESSING (> 1 SECOND): 
Moves the cursor leftwards on the input field 
Accesses the previous subject in the Quick start or Main menus 

SHORT PRESSING (< 1 SECOND):
Increases the numeric figure or the parameter selected by the cursor 
Accesses the previous subject when in the Quick start or Main menus 
Batch start/stop (when enabled) 
LONG PRESSING (> 1 SECOND): 
Decreases the numeric figure or the parameter selected by the cursor  
Accesses the next subject in the Quick start or Main menus 

For transmitters without a display (blind version), 
functions are programmed utilizing the IF2 device: 

 
 
 
 
 
 
 
 
 

  Key pad function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  Blind transmitters 

 
 
 
 
 
 

KEYPAD

M
3

The keypad is accessible by loosening the 4 cover screws, and 
opening the front cover of the transmitter. Three KEYS are set 
aside of  power supply terminal block allowing the user  to 
change screen  display visualizations and select functions. 
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Active scale 

Flow rate visualization

* Direct/Reverse totalizer 
visualization 

Alternate visualization 
* Direct totalizer
Reverse totalizer 

Currency value 

Alarm description Sampling frequency 

* Direct Reverse totalizer Flow speed 

Flow rate visualization Flow rate visualization 

Push keypad button 
indicated to move 
between pages 

Push keypad button 
indicated to move 
between pages 

 
Push keypad button 
indicated to move 
between pages 

ACCESSING THE TRANSMITTER FUNCTIONS AT START-UP (Power On) 
 

Example of visualized display pages at start-up 
 
 
  
 
 
 
 
 
 
  
 
 
  
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The direct exposure of the transmitter to the solar rays, could damage 
the liquid crystals  display. 

CURRENCY FUNCTION ENABLE

* The maximum number shown on the totalizer is 999999999 regardless of the number of user selected 
decimals (see page 21 Pos 2.3). Beyond this value the totalizers are set to zero. 

Note: The user will see the 
screen displayed (left) at 
power on of the transmitter. 
Use the keys on the keypad as 
indicated centrally on this 
page  to move between the 
screens shown (not all 
shown). 
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The SE56 permits to show a 5 digit character display for flow rate units. This means
the maximum flow rate value that can be displayed is 19999 (no matter the 
positioning of the decimal point) and the minimum is 0.025. 
 
 
The transmitter’s calculation are based on the following formula :  
 

- DN x DN x 0.008   
 

The results of  above calculation give the maximum flow rate  at 10 m/s of speed 
according to sensor’s diameter; the permitted units for the display  are the unit 
measure that, in reference to this calculated value, do not exceed the number 
19999 (higher limit) and 0,025 (lower limit)  
 

Example for DN 100 : 
 

- Full scale value  : 100 x 100 x 0.008 = 80 l/s  
 

- PERMITTED unit of measure  (example) :  l/s (80.00) ; m3/h (288.0) … 
 
- NOT PERMITTED unit of measure (example) : cm3/s (0.08) …. 

 
 
 

 
                                        FLOW RATE VISUALIZATION 
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The transmitter is delivered with the default 
L2 (level 2) access code. The code if 
required for accessing ‘Main menu’ 
functions from the ‘Quick start menu’. 
 
 

 11111 
 

 
 
 
 
 
The first level configuration "Quick start 
menu" can be automatically accessed with 
out the access code by pressing the key         
from one of the visualization pages at start 
up (power on) of the transmitter. See page 
17 to see the screens from which the Quick 
start menu can be accessed 

TRANSMITTER FUNCTION SETTING ACCESS CODES 
 

 
Factory preset access codes                      User defined access codes  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                              ACCESS TO THE CONFIGURATION MENUES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Functions in the transmitter’s ‘Main menu’ are 
enabled by the access codes.  The 
information of this manual is related to all the 
functions available with in the L2 level. All 
higher level functions are reserved for 
servicing and not available. 
Description of the L2 access code  
(menu “11 Internal data” pos. 11.1, see page 
24) 
 with code L2 = 00000 (with this code 

only) you can disable the request of code 
L2  

 *with L2 customized (freely chosen by 
the user) you can program all the 
functions up to L2 security level, entering 
this code whenever you enter the Main 
menu. 

*ATTENTION: take careful note of the 
customized code you have chosen, there is no 
way for the user to retrieve or reset it if lost. 

The transmitter’s configuration menus can be accessed in two different modes:
 

 Through the “Quick start menu” it is possible to access directly a range 
of principal functions for setting the scale reading and display characteristics 
of the sensor (see function explanations pages 21-22) 

 Through the “Main menu” it is possible to access functions with an access 
code ≤ 2, which control more of the sensor’s monitoring, data processing 
and output, as well further display options. 

 
The following example (page 20) illustrates how to change some of the values in the 
Fs1 display field of the Quick Start menu. The second example (page 21) illustrates 
how to change a function parameter in the ‘Main menu’. 
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EXAMPLE: “Quick start menu” function modification. Full scale value 1 (Fs1) 
from 4dm³/s to 5dm³/s.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Access the function 
“Fs1” by pressing the 
button indicated for 
less than 1 second 

Push the key repeatedly 
and rapidly to move the 
cursor to the value to 
modify 

Confirm the new value 
with a short press of 
the key (less than 1 
second) 

Long push to leave 
the quick start 
menu and return to 
the initial 
visualization page 

Initial visualization page 

To increase the value
press the upper key for 
short periods of less 
than 1 second, to reduce 
the value press the 
upper key for more than 
1 second repeatedly 

Enter in the “Quick start 
menu” 
The button to be pressed is 
indicated by the hand 
symbol. 
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EXAMPLE: “Main menu” function modification. Full scale value 1 (Fs1) from 
4dm³/s to 5dm³/s. (Quick start menu enabled)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enter in the “Quick 
start menu”  
From any of the 
start-up (power on)  
screens 

Access to the “Main 
Menu” by pressing 
the key indicated 

Access the “Scale” 
menu with a short 
key press. 

Access the 
function “Fs1” with 
a short key press 

Change the value 
by pushing the 
button rapidly as 
many times as 
required 

Confirm the new 
value with a short 
press of the key 
indicated on the 
keypad 

Long push to 
return to the 
main menu 
groups 

Long push to 
return to the 
main pages 

Main  page

To enter the main 
menu input the key 
code (11111 as 
default) by increasing 
the ‘0’ to ‘1’ and 
moving to the next 
‘0’ until the key code 
is entered 

Press the button 
indicated to enter 
the Main menu 
page screen from 
the Quick menu 
page 

To enter the key 
code press the 
lower key 

To move between 
main menu function 
groups press the 
arrow key indicated 

Move between 
the modifiable 
options by  short 
pressing the key 
indicated on the 
key pad 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 536 of 1480



 
 

SE 56 

21 
 

1.1   Nominal Diameter  (ND) of sensor, (enter input value  0-3000 mm )
1.2   Sensor calibration data (Enter value as specified on sensor label)
1.3   Type of sensor: Enter the first two characters of the sensor serial number
1.4   Position of insertion sensor: 0=1/8DN, 1=1/2DN, 2=7/8DN

1.5   Factory parameters

1.12  Enables the empty pipe detection feature

1.13* Value of empty pipe sensibility detection

1.6   Automatic setting according to ID ( insertion meter only )
1.7   Automatic setting according to ID ( insertion meter only )
1.8   Length of the cable connecting the sensor to the converter
1.9   Are service functions : need the L3 code
1.10  Are service functions : need the L3 code
1.11  Are service functions : need the L3 code

1.11  Are service functions : need the L3 code

1.14* Enables the automatic procedure of zero calibration

2.1* Full scale value set for range N.1 (function info & modification page 25)
2.2* Full scale value set for range N.2
2.3* Unit of measure and number of decimal place (Info & modification page 26)
2.4* Pulse value on channel 1 (Function Info & modification page 26)
2.5* Pulse value on channel 2 (Function Info & modification page 26)

2.7* Duration of the pulse generated on channel 2 (Info & modification page 26)
2.8  Full scale frequency for channel 1 (0.1Hz-1000.0Hz)
2.9  Full scale frequency for channel 2 (0.1Hz-1000.0Hz)

2.6* Duration of the pulse generated on channel 1 (Info & modification page 26)

3.1* Time constant (function info & modification page 26)
3.2* Acceleration threshold (function info & modification page 26)
3.3* Anomalous signal peak cut off threshold (Info & modification page 27)
3.4   Low flow zero threshold: 0-25% of full scale value
3.5   Filter on the power supply: 0.1s="ready" measure; 0.5s=filter of noise on the liquid 

3.7* Automatic change of scale (function info & modification page 27)
3.8* Energy saving function (function info & modification page 27)

3.6   Enable automatic hourly internal calibration cycle. Measurement stopped for 8-15s.

 
MAIN MENU GROUPS AND FUNCTION DESCRIPTIONS. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The main menu is selected from the Quick Start Menu by pressing the       key) and entering the factory 
code (11111). Functions denoted in grey are displayed only with other active functions, or with optional 
modules. (for details of the functions with the  symbol “*” refer to pages 24-31). Not all the functions 
displayed on the transmitter are shown below; some are reserved for serving purposes only and not 
configurable. 
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4.1  Maximum flow rate value alarm setting
4.2  Minimum flow rate value alarm setting
4.3  Hysteresis threshold setting for the minimum and maximum flow rate alarms
4.5*Current output value in case of failure (function info & modification page 27)
4.6* Frequency output value in case of failure (function info & modification page 28)

6.1* Output 1 functions (function info & modification page 28)
6.2* Output 2 functions (function info & modification page 28)

6.3* Duty cycle value for pulses/frequency output (Info & modification page 29)

6.4* Choice of function the range of current output n.1 (Info & modification page 29)

8.1    Choice of the language: EN= English, IT=Italian, FR= French, SP= Spanish
8.2    Display update frequency: 1-2-5-10 Hz
8.3    Display contrast
8.4    Quick start menu visualization
8.5*  Enable the change value of the totalizers (info & modification page 30)

8.7*  Total direct (positive) flow totalizer reset (info & modification page 30)
8.8*  Partial direct (positive) flow totalizer reset (info & modification page 30)

8.6    Enable the page of net totalizer 

8.13*Value of conversion/currency for direct totalizer (info & modification page 30)

8.9*  Total reverse (negative) flow totalizer reset (info & modification page 30)
8.10*Partial reverse (negative) flow totalizer reset (info & modification page 30)

8.12  Choice of the numbers of decimals for the visualization currency value: From 0 to 3
8.11  Visualizes the values of the partial totalizer in the unit of selected currency

8.14*Value of conversion/currency for reverse totalizer (info & modification page 30)

5.1* Total direct (positive) flow totalizer reset enable
5.2* Partial direct (positive) flow totalizer reset enable
5.3* Total reverse (negative) flow totalizer reset enable
5.4* Partial reverse (negative) flow totalizer reset enable
5.6   Totalise counting lock command (see page 11)
5.7* Autozero calibration external command
5.9   Range change external command

7.1   Choice of the communication protocol for the IF2 device

7.3   Speed of the RS485 output (possible choices: 2400, 9600, 19200, 38400 bps)
7.4   Instruments answer delay

7.2   Address value of converter (range 0 - 255)
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10.1*  Calibration of the converter (single occurrence each time function is selected)
10.2*  Converter auto test (single occurrence each time function is selected)
10.3*  Flow rate simulation enabling
10.4    Are service functions: need the L3 code
10.5    Are service functions: need the L3 code

11.1    Level 2 access code enter (user choice and setting of access code if required)
11.2    Load factory data pre-set
11.3    Load user data saved
11.4    Save user data

11.8    Visualisation of the total operation hours of the converter (function not editable)

11.12   KS (Coefficient for service use)

11.10   Ignore the calibration error during the switch on test (enable/disable)

11.5    Are service functions: need the L3 code
11.6    Are service functions: need the L4 code
11.7    Are service functions: need the L5 code

11.9    Are service functions: need the L4 code

11.11   KR (Coefficient for service use)

11.13   Are service functions: need the L3 code
11.14   Are service functions: need the L3 code
11.15   Are service functions: need the L3 code
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                                             MENU       1 - SENSOR 
(POS. 1) Nominal diameter of sensor        [ND=    XXXX] 

 
MAIN MENU FUNCTION PROGRAMMING 

(description of the functions with access code< 3; Note : functions of Level 3 are reserved to the service) 
 
 
 
 
 
 

           
 
 
 

   
 
 
 
 
 

The following pages give a description of the most important functions and how they can be changed or 
enabled/disabled by the user. 

MENU 1 - SENSOR 
      (POS. 1.14) “Autozero” calibration                                                              [Autozero cal.] 

This function allow to zeroing the meter. To perform the zero calibration, it is necessary for the 
sensor to be full of liquid, and the liquid be perfectly still. Even very small movement of the liquid may 
affect the result, and, consequently, the accuracy of the system.  
Once you are sure the above conditions have been fulfilled (percentage flow rate value is stable) 
press the key       for one second or more. Check the percentage flow rate value goes to zero. If this 
does not occur repeat the operation again. When the value is stable at zero, then press the        key.  
(POS. 1.13) “Empty pipe” threshold                      [E.P. thr.]  
Value of empty pipe threshold detection. The span of this function is 0-255. 
Since the sensibility of empty pipe detection could be change by the liquid conductivity, ground 
connections, type of lining, in case of needed it’s possible to adjust manually the preset threshold.  
It’s recommended to check periodically its proper functioning.   
Increasing of value means decreasing the sensibility. 
 
 
 
 

MENU 2 - SCALES 
(POS. 2.1-2.2) Full scale N. 1-2                           [Fs1-2=dm³/s X.XXXX]  
The Full scale range N.1.-2 is the corresponding output signal (20mA) to the meters maximum flow 
rate (max 10m/s). There are four fields to fill in order to set this parameter, from left to right: 1) 
volume measurement units, 2) type of unit, 3) time measurement units and 4) numeric value. The 
selection is made by positioning the cursor on the field to modify. To change the type of 
measurement units (metric, British or American, mass or volume) the cursor has to be positioned on 
the symbol “/” (field N. 2). When the nominal diameter is set to zero it is possible to modify only the 
numeric field, since the measurement units stays at m/sec. 
The following tables show the flow and volume units available. The transmitter accepts any kind of 
combination of units of measure satisfying both of the following conditions:  
 Numeric field value ≤ 9999 
 1/25 fsmax ≤ numeric field value ≤ fsmax. 
where fsmax is the maximum full scale value corresponding to the sensor, equal to a 10 m/sec liquid 
speed. The units of measure are shown as appear on the display. The British and American units are 
diversified by using capital and small characters. 
 

   Menu visualized on the transmitter (from 1 to 11) 

Synthetic description of the function 

Identification of the function (not visualized on display)

Transmitter 
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When a mass measurement units is set, the specific gravity function is automatically enabled by the 
system. Please, note that the mass measure is heavily affected by the temperature. With certain 
liquids this may cause significant measurement errors. The following measure of time units can be 
selected: s = second,  m = minute,  h = hour,  d = day. 
(POS. 2.3) Measurement units and number of decimal places               [Tot.MU=dm³ 
X.XXX] 
Setting the measurement units and number of decimals places displayed for the volumes. To set the 
measurement units, position the cursor on field of the measurement units. To set the measurement 
unit, positioning the cursor on the blank space between the measurement units and the numeric 
value; The number of decimal places can be selected by placing the cursor on numeric field and 
choosing one of the possible combinations: 1000-01.00-001.0-00001. 
(POS. 2.4-2.5) Pulse value channel 1-2 and unit of total measure.  [Pls1-2=dm³ X.XXXXX] 
Setting of a flow volume by which a corresponding pulse will be emitted on channel 1-2. (units must 
be identical to ‘Full scale’(POS 2.1 and 8) and ‘Totalizer’ functions. To set the parameter, complete the 
three fields, from left to right: 1) measurement units, 2) unit type and 3) numeric value. The selection 
is performed by positioning the cursor in the field to be modified. To change the unit type (metric, 
British or American, mass or volume) position the cursor on the blank space between the measure 
unit and the numeric value. When the nominal diameter is set to zero it is possible to modify only the 
numeric field since the measure unit stays at meters(m) or feet(ft). Only those units described above 
are available to be selected. This function is active only if the pulse emission on channel 1 is enabled. 
(POS. 2.6-2.7) Pulse duration channel 1-2                        [Tpls1-2=ms XXXX.XX] 
Setting of the duration of the pulse generated on channel 1-2 as set in (POS 2.4-2.5). This value is 
expressed in milliseconds and has to be between 0,4 and 9999,99. When the high frequency output is 
present, then the minimum value can be set to a minimum of 0,04 milliseconds. ATTENTION: since 
the transmitter cannot detect which type of device is connected to the transmitter, the user must 
verify if the value of pulse duration is compatible with the external device processing . If, for example, 
an electro-mechanical pulses counter is connected, one of two problems may occur: if the pulse is too 
long the coils may burn out, or, if the pulse is too short, the counter may not be able to function.  

 
MENU 3 - MEASURE 

(POS. 3.1) Time constant                                                    [Tconst=s XXXX.X] 
This parameter affects the integrating filter, setting a quicker or slower response time, according to 
the value set. Higher is the value more stable is the measure: the most common values are from 1 to 
5 seconds. The value of this parameter has to be within the range from 0 (integral filter disabled) to 
6000.0 seconds. The following diagram shows the response of the instrument for a flow rate variation 
from 0 to 100% within the T time constant period. 
(POS. 3.2) Acceleration threshold                            [Skip thr=% XXX] 
Acceleration threshold set. The acceleration threshold is the limit beyond which a flow rate variation 
gives an immediate response at the output, without being filtered by the time constant. This function 
allows the transmitter to have an immediate response in cases of big flow rate variations, while 
filtering (and delaying) the response to small variations, resulting in a very stable measure. The set 
value is a percentage of the full scale value (from 0 to 125%). If such a value is set to zero any flow 
rate variation bigger than 0.5% of the full scale value will immediately activate an output response. 
The following graphs show the instrument response in two cases: Firstly, a flow rate variation from 0 
to 10% completely absorbed by the time constant effect  

in3 Cubic inch
Gal American gallon 
GAL British gallon 
ft3 Cubic foot
Bbl Standard barrel 
BBL Oil barrel
yd3 Cubic yard 
kgl KAmerican gallon
KGL KBritish gallon 

  

cm3 Cubic centimeter
Ml Milliliter 
L Liter 

dm3 Cubic decimeter
Dal Decalitre
Hl Hectolitre
m3 Cubic meter

  

Oz Ounce
Lb Pound
Ton Short tons

G Gram
Kg Kilogram
T Ton
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Secondly a variation form 10% to 100%, exceeding the acceleration threshold and then immediately 
sent to the output. In reality there is always a minimum time between the measure and the outputs 
update. 
 
 
 
 
 
 
 
 
 

 
 
 
 

(POS. 3.3) Peak cut off threshold                           [Peak thr=% XXX]             
Anomalous signal peak cut off threshold set. This parameter allows for setting the maximum value of 
deviation of the measured sample in comparison to the average. If a successive value is higher than 
the set limit, than such a value is “cut” to the limiting value. This function is used to make the meter 
less sensitive to big perturbations of the flow rate measure. This may happen when there are solids 
suspended in the liquid in contact with the electrodes resulting in higher electrical noise. The 
permitted values of this function range from 0 to 125 % in reference to the full scale value. If this 
parameter is set to zero the peak detection function is disabled and any subsequent measured sample 
will be accepted and processed by the transmitter. 
(POS. 3.7) Automatic scale change enable                     [Autorange=ON/OFF] 
Enables/disables the automatic change of scale. The meter may have two different working ranges in 
order to suit variable process conditions. In order to get the best results out of this function it is 
important that range N.2 is greater than N.1. When the flow rate increases and reaches the 100% of 
the scale N.1, the meter automatically switches to scale N.2. When the flow rate subsequently 
decreases to an equivalent value on scale N.2 (equal to the 90% of full scale N.1), scale N.1 will 
assume the active scale. Allowed values for this parameter: ON / OFF. 
(POS. 3.8) Energy saving enable                           [E.saving=ON/OFF] 
Automatic energy saving function enables. This function is used when the instrument is powered by a 
battery or solar cells, allowing an energy saving up the 60-80%. The energy saving function controls 
the powering cycles ratio of the coils while the measuring cycling remain unaffected. When the 
energy saving function is enabled and the flow rate is stable the number of “off” cycles is greater 
than the “on” cycles, reducing the average power consumption. If the flow rate suddenly changes, 
the meter switches to a higher number of measuring cycles, achieving a higher response time. Once 
the flow rate resumes stability the number of powering cycles is reduced. If the flow rate varies below 
the “acceleration threshold” percentage value, the meter assumes the “off” cycles. When the flow 
rate exceeds such a threshold, the meter increases the measuring cycles. The speed at which the 
meter will switch between the increased and reduced powering cycles are different. From a constant 
to a variable flow rate is a very fast process, while from variable to a stable flow rate is much slower. 
The allowed values for this parameter: ON/OFF. N.B.: to optimize this function, a value for the 
acceleration threshold between 10 – 15 is recommended 
 

MENU 4 - ALARMS 
(POS. 4.5) Current output value in case of failure                  [mA v.fault =% XXX] 
Setting of the value of the 0/4...20 mA current output in case of hardware alarms happen  
The allowed range is from 0 to 120% of the 0 - 20 mA scales, 120% corresponds to 24 mA and does  
not depend on the selected range (0…20 / 4…20 mA). 
The NAMUR NE43 recommendations requires alarms signaling value for a current output lower than 
3.6 mA (<18%) or greater than 21 mA (>105%). It is preferable to set the value of this function at 
10%, so that the current value in cases of a.m. would be 2 mA, allowing the following diagnostics: 
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 current < 2 mA - 5%: line interrupted, power supply failure or faulty transmitter; 
 2 mA -5% ≤ current ≤ 2 mA + 5%: hardware alarm; 
 4 mA ≤ current ≤ 20 mA: normal working range; 
 20 mA < current ≤ 22 mA: out of range, measure above 100% full scale (f.s.). 
(POS. 4.6) Frequency output value in case of failure                        [Hz v.fault=% XXX] 
To set the frequency value assigned to the on/off output in one or more of the following cases: 
 Empty pipe;  Coils interrupted ; ADC error 
Allowable range from 0 to 125% of the frequency full scale value.  
Although there are no specific rules regulating cases such as these, it would be convenient to use the 
failure information as follows: 
 0% Hz ≤ frequency ≤ 100% f.s.: normal working range; 
 100% f.s. < frequency ≤ 110% f.s.: overflow, measure above the 100% of the f.s.; 
 115% f.s. ≤ frequency ≤ 125% f.s.: hardware alarm condition. 
 

 
MENU 5. INPUT 

( POS. 5.1-5.2-5.3-5.4) Enable reset  partial/total totalizers     [T+-/P+- reset= ON/OFF] 
When this function is active, the totalizers  may be reset applying a voltage on the on/off input or from 
keyboard. 
(POS.5.7) Autozero” calibration external command enable  [Calibration=ON/OFF] 
This function enables/disables the automatic zero calibration system. When this function is active, 
applying a voltage on the meter’s on/off input terminals performs an autozero calibration cycle. 
ATTENTION: if the voltage pulse is less 1 sec., the meter performs an Auto calibration cycle to 
compensate for possible thermal drifts. If the voltage pulse is more 1 sec, the meter performs a 
Autozero calibration of measure.  

 
 

MENU 6 - OUTPUTS 
(POS. 6.1) Choice of the function corresponding to on/off output 1  [Out1=XXXXXX]             
Function choice corresponding to digital Output 1. The functions are listed in the table below. 
(POS. 6.2) Choice of the function corresponding to on/off output 2  [Out2=XXXXXX]             
Function choice corresponding to digital Output 2. The functions are listed in the table below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUNCTION FOR OUTPUT 1, 2.
 OFF: DISABLED 
 #1PULS+: PULSE ON CHANNEL 1 FOR POSITIVE FLOW RATE 
 #1PULS-: PULSE ON CHANNEL 1 FOR NEGATIVE FLOW RATE 
 #1PULS±: PULSE ON CHANNEL 1 FOR POSITIVE AND NEGATIVE FLOW RATE 
 #2PULS+: PULSE ON CHANNEL 2 FOR POSITIVE FLOW RATE 
 #2PULS-: PULSE ON CHANNEL 2 FOR NEGATIVE FLOW RATE 
 #2PULS±: PULSE ON CHANNEL 2 FOR POSITIVE AND NEGATIVE FLOW RATE 
 #1FREQ+: FREQUENCY CHANNEL 1 FOR POSITIVE FLOW RATE 
 #1FREQ-: FREQUENCY CHANNEL 1 FOR NEGATIVE FLOW RATE 
 #1FREQ±: FREQUENCY CHANNEL 1 FOR POSITIVE AND NEGATIVE FLOW RATE 
 #2FREQ+: FREQUENCY CHANNEL 2 FOR POSITIVE FLOW RATE 
 #2FREQ-: FREQUENCY CHANNEL 2 FOR NEGATIVE FLOW RATE 
 #2FREQ±: FREQUENCY CHANNEL 2 FOR POSITIVE AND NEGATIVE FLOW RATE 
 SIGN: FLOW DIRECTION OUTPUT (ENERGISED = -) 
 RANGE: RANGE INDICATION OUTPUT (ENERGISED = SCALE 2) 
 MAX AL: MAX FLOW RATE OUTPUT(ENERGISED = AL. OFF) 
 MIN AL: MIN FLOW RATE OUTPUT(ENERGISED = AL. OFF) 
 MAX+MIN: MAX AND MIN FLOW RATE ALARM OUTPUT (ENERGISED = AL. OFF) 
 EMPTY PIPE: EMPTY PIPE ALARM OUTPUT (ENERGISED = FULL PIPE) 
 OVERFLOW.: OUT OF RANGE ALARM OUTPUT (ENERGISED = FLOW RATE OK) 
 HW ALARM: CUMULATIVE ALARM OUT interrupt coils, empty pipe, measure error (ENERGISED=NO ALARMS) 
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(POS. 6.3) Duty cycle value for pulses/frequency output                        [Duty cycle=% XX] 
   [OUT.1=XXXXXX]  
The duty cycle function defines the time ratio between ON and OFF state when frequency output is 
used: 50% means that the ON phase will equal that of the OFF phase, 60% means that the ON phase 
will be 60 % and the OFF phase will be 40% of the total cycle time. When the pulse outputs are used, 
the duty cycle defines the OFF phase, this is because the ON phase is already set with the "PULSE 
DURATION" function ( see Main menu “2 - SCALE” ). In this case, for example, the duty cycle is set at 
50% and the pulse duration at 50ms, the OFF phase will be the same of the ON phase. The formula 
to calculate the minimum  time of the OFF phase and the time of total cycle is the following: 
T. total cycle= 100 x (pulse duration in ms)/ (duty cycle) 
T. OFF phase = T. total cycle - pulse duration 
N.B.: When using the function in frequency mode, DO NOT set the duty cycle to 0. If the value of the 
function is set to 0 the emission of the pulses occurs in synchronous mode with the flow rate. The 
function is active only if one of the outputs is set on pulse and/or frequency function. 
(POS. 6.4) Current output option and range [Out mA=X_XX±XXX]  
This function sets the current output N.1. This function is optional and will not appear unless the 
option has been requested. There are three fields to modify for this function: 
• Scale zero: 4 or 0 mA 
• Full scale: 20 or 22 mA 
• Field: + = positive, - = negative, ± = both, -0+ = central zero scale 
The values corresponding to the scale points are shown in the following chart: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In hardware alarm conditions “HW ALARM” (interrupted coils, empty pipe, measure error) the current 
value is programmed by the function “mA v.fault” (pos. 4.5) and it is expressed as percentage of a 
fixed current range, where: 0% = 0 mA and 110% = 22 mA.  
 
 
 
 
 
 
 
 
 
 
 
 
 

CURRENT VALUES IN mA ASSOCIATE TO THE % VALUE OF FULL SCALE 

POSSIBLE FIELD 
REVERSE FLOW VALUE ZERO DIRECT FLOW VALUE 

≤ -110% -100% 0% +100% ≥+110% 

OutmA = 0 - 20 + 0 0 0 20 20 

OutmA = 0 - 22 + 0 0 0 20 22 

OutmA = 4 - 20 + 4 4 4 20 20 

* OutmA = 4 - 22 + 4 4 4 20 22 

OutmA = 0 - 20 - 20 20 0 0 0 

OutmA = 0 - 22 - 22 20 0 0 0 

OutmA = 4 - 20 - 20 20 4 4 4 

OutmA = 4 - 22 - 22 20 4 4 4 

OutmA = 0 - 20 ± 20 20 0 20 20 

OutmA = 0 - 22 ± 22 20 0 20 22 

OutmA = 4 - 20 ± 20 20 4 20 20 

OutmA = 4 - 22 ± 22 20 4 20 22 

OutmA = 0 - 20 –0+ 0 0 10 20 20 

OutmA = 0 - 22 –0+ 0 1 11 21 22 

** OutmA = 4 - 20 –0+ 4 4 12 20 20 

OutmA = 4 - 22 –0+ 4 4.8 12.8 20.8 22 

 
* Example 1:  out  4-22 + ** Example  2: out 4-20 –0+

22 mA

20 mA

-110% F.S. -100% F.S. +100% F.S. +110% F.S.
zero

4 mA

I (mA) I (mA)

20 mA

-110% F.S. -100% F.S. +100% F.S. +110% F.S.
zero

12 mA

4 mA
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MENU 8 - DISPLAY 
(POS. 8.5) Totalizer modify enable                      [Tot.modif.=ON/OFF] 
Enable this function to modify the totalizer. From visualization pages, proceed in the following mode: 
1) Push the key      , Set the L2 CODE if required (otherwise go to step 2) and then push the key         
2) Positioning by the key        to modify the numerical value push the key       to access and then to 

confirm the modified value 
3) Positioning the cursor on “RESET TOTALIZ.?” Push  the key        and then the key       to confirm 

or any other key to cancel this operation. 
With the function 8.5 disabled it’s possible reset the totalizer by pushing the key       from 
visualization page, at the required “RESET TOTALIZ.?” Push  the key        and then the key       to 
confirm or any other key to cancel this operation 
(POS. 8.7-8.8-8.9-8.10) Total/Partial – totalizer reset enable                      [T/P/-/+ reset] 
Activates the reset of Total and partial flow totalizer. 
Functions 8.7-8.8-8.9-8.10 are activated by pressing the key      during the visualization of the 
function itself. When " EXECUTE?" is required, press the key       to proceed. Press any other key to 
cancel the operation 
N.B.: The PARTIAL totalizers reset can also be achieved in the following way: 
 From one of the visualization page press the key        .  
 Set the L2 code and press the key      . The following prompt will be visualized: "EXECUTE?"  
Press the key         to proceed . Press any other key to delete the operation. 
(POS. 8.13-8.14) Conversion factor for direct flow rate totalizers    [EUR/dm³+/- =X]  
Setting of the conversion/currency value for direct flow totalizers (positive). There are three setting 
fields for this parameter, from left to right: 1) monetary symbol, 2 ) default/personalized monetary 
symbol, 3 ) conversion coefficient. To select, set the cursor over the field to be modified. Setting the 
monetary symbol can be achieved in two ways: 

1. Choosing one of the 7 predetermined monetary symbols (standard ISO 4217-
REV81):EUR=Euro; USD=USA dollar; CAD=Canadian dollar; AUD=Australian dollar;  
GPB=English pound; CHF=Swissfranc; JPY=Japanese yen. 

2. Entering a three character (numbers or letters) personalized currency. To change the 
characters, the cursor must be set on the symbol “/” (second field) 

 
 

MENU 10 - DIAGNOSTIC 
(POS. 10.1) Meter “calibration”                      [Calibration] 
Enables the calibration function of the meter. The activation of this function happens by pressing the 
key        during the visualization of the function. The following question will be visualized: " 
EXECUTE?". Press the key          to proceed . Press any other key to cancel the operation. 
(POS. 10.2) “Self test” function                           [Self test] 
Meter auto test function. This function stops the normal functions of the meter and performs a 
complete test cycle on the measuring input circuits and the excitation generator. To activate this 
function, selecting it, by pressing the key       , at the prompt: “EXECUTE?” press the key       to  start 
the test, any other key will cancel the operation. The result of the test is shown on the display, the 
display will return to one of the visualization pages at the test end. The function is automatically 
performed when the device is switched on. For any errors see page 28 for corrective actions. 
(POS. 10.3) Flow rate simulation                                            [Simulation = ON/OFF]       
Flow rate simulation enabling. This function allows for the possible generation of an internal signal 
that simulates the flow rate, allowing the outputs and all the connected instruments to be tested.  
After enabling it, the flow rate simulation can be: 
- set: by pushing the key          from one of the four visualization pages 
- started: by pushing the key       after setting it 
- finished: by pushing the key       from the visualization pages and then by pushing the key        . 

 
 
(see page 15 for description of key symbols) 
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ALARM MESSAGES, CAUSES AND CORRECTIVE ACTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Messages ANOMALIES ACTION TO TAKE 

NO ALARMS All works regularly ----- 

MAX ALARM The flow rate is higher than the maximum threshold set Check the maximum flow rate threshold set and 
the process conditions 

MIN ALARM The flow rate is lower than the minimum threshold set Check the minimum flow rate threshold set and 
the process conditions 

FLOW RATE >FS The flow rate is higher than the full scale value set on the 
instrument 

Check the full scale value set on the instrument 
and the process conditions 

PULSE/FREQ>FS The pulse generation output of the device is saturated and 
cannot generate the sufficient number of impulses 

Set a bigger unit of volume or, if the connected 
counting device allows it, reduce the pulse 
duration value 

EMPTY PIPE The measuring pipe is empty or the detection system has not 
been properly calibrated 

Check whether the pipe is empty, or repeat the 
empty pipe calibration procedure 

INPUT NOISY The measure is strongly effected by external noise or the 
connecting cable from  transmitter to the sensor may be broken 

Check the status of the cables connecting the 
sensor, the grounding connections of the devices 
or the possible presence of noise sources 

EXCITATION 
FAIL The coils or the cable connecting the sensor are interrupted Check the connecting cables to the sensor 

CURR. LOOP 
OPEN 

The 0/4...20mA output on board or the optional one are not 
correctly closed on a valid load 

Verify the load is applied to the output (max 1000 
ohm). 

To disable the alarm, set the “mA VAL.FAULT” 
value ( menu alarm ) to 0. 

P.SUPPLY FAIL Power supply different from that indicated on the label. Verify that the power supply is as indicated on the 
label 

MAINTENANCE AND TROUBLESHOOTING 
Safety instructions 
 
DANGER 
Risk of injury due to high pressure in the installation. 
- Stop the circulation of fluid and release the pressure before loosening the 

connections. 
Risk of injury due to electrical discharge. 
- Shut down and isolate the electrical power source before carrying out work on 

the system. 
- Observe all applicable accident protection and safety regulations for electrical 

equipment. 
 
WARNING 
Risk of injury due to non-conforming maintenance. 
- Maintenance must only be carried out by qualified and skilled staff with the 

appropriate tools. 
- Ensure that the restart of the installation is controlled after any interventions. 
- If you have to replace any part of the device, please contact your Bürkert sales 
office. 
 
NOTE 
The device may be damaged by the cleaning product. 

- Clean the device with a cloth dampened with water or a product compatible with the 
materials from which it is made.
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CODES ANOMALIE DESCRIPTIONS ACTION TO TAKE
0001 problem with watch-dog circuit

ADDRESS TO SERVICE  

0002 wrong configuration work data in eeprom
0004 wrong configuration safety data in eeprom
0008 defective eeprom

0010 defective keyboard (one or more key are pushed 
during the test) 

0020 Power supply voltage (+3.3) is out of range
0040 Power supply voltage (+13) is too low (<10V)
0080 Power supply voltage (+13) is too high (>14V)
0200 timeout calibration input (input circuit is broken)

0400 Input stage gaining is out of range 
Check the status of the cables connecting the sensor to the 
transmitter, the grounding connections or the possible presence of 
strong and anomalous noise sources 

0800 Interruption on the coils circuit 
Check the status of the cables connecting  the sensor to the 
transmitter 

0C00 Cumulative alarm 0800 + 0400 see single code 

ANOMALY CODES 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     

PACKAGING, TRANSPORT 
ATTENTION 
Damage due to transport 
- Transport may damage an insufficiently protected device. 
- Transport the device in shock-resistant packaging and away from humidity and 

dirt.  
- Do not expose the device to temperatures that may exceed the admissible 

storage temperature range. 
- Protect the electrical interfaces using protective plugs. 
 
STORAGE 
CAUTION 
Poor storage can damage the device. 
- Store the device in a dry place away from dust. 
- Storage temperature: XX to XX °C. 
 
DISPOSAL OF THE PRODUCT 
Dispose of the device and its packaging in an environmentally friendly way. 
CAUTION 
Damage to the environment caused by products contaminated by fluids. 
Keep to the existing provisions on the subject of waste disposal and 
environmental protection. 
 
Note:  
Comply with the national and/or local regulations which concern the area of waste disposal. 
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DECLARATION OF CONFORMITY 
 
 
 
 
 
 
 
 
 
 

 declares under the own responsibility that the product 
 

 
Converter Model  

 
 

SE 56 
 
 

Model sensors: 
 
 

S051 – S054 – S055 – S056 
 
 
to which this declaration refers, is in compliance with the following 
Harmonized European Norms: 

 
 EN 61010-1:2001-03 
 EN 61326-2-1:2006-05 

 
 and therefore answering to essential requirement of CE directives: 

 
 2006/95/CE (Low voltage directive – LVD) 
 2004/108/CE (Electromagnetic compatibility Directive – EMC) 
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The version number of this manual is indicated by the fourth number from the right. 
The last three characters of the file name identify the software version to which this 
manual refers. The software version of the transmitter is visualized during it’s power 
up. 
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BEDIENUNGS- UND INSTALLATIONSANLEITUNG  
 
 

Durchfluss-Transmitter SE56 Basic  
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EINLEITUNG 
 
 
 
 
 

 
 
 
 
 
   

 
 
 

Dieses Handbuch ist integraler Bestandteil des Geräts. Lesen Sie die hierin enthaltenen 
Anweisungen sorgfältig durch, da sie wichtige Hinweise zur sicheren Verwendung und 
zur Wartung enthalten. Unangekündigte Änderungen der technischen Informationen und 
der in diesem Handbuch behandelten Geräte sind vorbehalten. 
 
Der Durchflussmesser muss gemäß den angegebenen Grenzwerten eingesetzt werden. 
Bei unsachgemäßer Verwendung, Manipulationen oder Einsatz von Ersatzteilen anderer 
Hersteller verfällt sofort jeglicher Garantieanspruch. Der Hersteller haftet nur, wenn das 
Gerät gemäß den veröffentlichten oder vorher vereinbarten Spezifikationen eingesetzt 
wird. 
Die Vervielfältigung dieses Handbuchs und jeglicher mit diesem 
Transmitter gelieferten Software ist streng verboten. 

     Bestimmungsgemäße Verwendung 
 
Bei nicht bestimmungsgemäßem Einsatz des Durchfluss-Transmitters 
können Gefahren für Personen, Anlagen in der Umgebung und die Umwelt 
entstehen. 

 Der Durchfluss-Transmitter ist nur zur Durchflussmessung in 
Flüssigkeiten bestimmt. 

 Schützen Sie das Gerät vor elektromagnetischen Störungen, U.V.-
Bestrahlung und bei Außenanwendung vor Witterungseinflüssen. 

 Für den Einsatz sind die in den Vertragsdokumenten und der 
Bedienungsanleitung spezifizierten zulässigen Daten, Betriebs- und 
Einsatzbedingungen zu beachten. 

 Voraussetzungen für den sicheren und einwandfreien Betrieb sind 
sachgemäßer Transport, sachgemäße Lagerung und Installation 
sowie sorgfältige Bedienung und Instandhaltung. 

 Setzen Sie das Gerät nur bestimmungsgemäß ein. 
 
Beschränkungen 
Beachten Sie bei der Ausfuhr des Gerätes gegebenenfalls bestehende Beschränkungen. 
 
Vorhersehbarer Fehlgebrauch 

 Dieses Gerät nicht in explosionsgefährdeten Bereichen einsetzen. 
 Dieses Gerät nicht zur Durchflussmessung von Gas verwenden. 
 Keine Flüssigkeit verwenden, die sich nicht mit den Werkstoffen verträgt, 

aus denen das Fitting besteht. 
 Dieses Gerät nicht in einer Umgebung verwenden, die mit den Werkstoffen, 

aus denen es besteht, inkompatibel ist. 
 Belasten Sie das Gehäuse nicht mechanisch (z. B. durch Ablage von 

Gegenständen oder als Trittstufe). 
 Nehmen Sie keine äußerlichen Veränderungen an den Gerätegehäusen vor. 

Lackieren Sie keinen Teil des Geräts. 
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INBETRIEBNAME UND WARTUNGSANWEISUNGEN 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

IN DIESEM HANDBUCH VERWENDETE SYMBOLE 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Überprüfen Sie vor der Inbetriebnahme des Geräts Folgendes:
 

 Die Versorgungsspannung muss mit der auf dem Typenschild angegebenen 
Spannung übereinstimmen. 

 Alle Elektroanschlüsse müssen gemäß den Angaben auf Seiten 8-9 ausgeführt 
werden. 

 Die Erdungsanschlüsse müssen gemäß den Angaben auf Seite 8 ausgeführt 
werden. 

 
Überprüfen Sie in regelmäßigen Abständen: 
 

 Die Unversehrtheit von Netzkabel, Verkabelung und anderen angeschlossenen 
Teilen.  

 Die Unversehrtheit des Transmitter-Gehäuses (es darf keine Beulen und 
sonstigen Schäden aufweisen, durch die die Unversehrtheit der Abdichtung in 
Frage gestellt ist). 

 Den festen Sitz der Dichtelemente (Kabelmuffen, Abdeckungen usw.). 
 Die Unversehrtheit der Fronttafel (Display und Tastenfeld), jeder Schaden kann 

die Dichtheit gefährden. 
 Die Befestigung des Transmitters an der Rohrleitung oder der Wandhalterung. 

ACHTUNG

WARNUNG 

VORSICHTSMASSNAHMEN 

GEFAHR VON 
STROMSCHLÄGEN 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 556 of 1480



 
 

SE 56 

5 
 

 
 
 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

GRUNDLEGENDE SICHERHEITSHINWEISE 
Diese Sicherheitshinweise berücksichtigen keine: 

 Zufälligkeiten und Ereignisse, die bei Montage, Betrieb und Wartung der Geräte 
auftreten können. 

 Ortsbezogene Sicherheitsbestimmungen, für deren Einhaltung, auch in Bezug 
auf das Installations- und Wartungspersonal, der Betreiber verantwortlich ist. 

 
GEFAHR 
Allgemeine Gefahrensituationen. 
Zum Schutz vor Verletzungen ist zu beachten: 

 Installations- und Instandhaltungsarbeiten dürfen nur von 
autorisiertem Fachpersonal mit geeignetem Werkzeug durchgeführt 
werden. 

 Nach einer Unterbrechung der elektrischen Versorgung ist ein 
definierter oder kontrollierter Wiederanlauf des Prozesses zu 
gewährleisten. 

 Betreiben Sie das Gerät nur in einwandfreiem Zustand und unter 
Beachtung der Bedienungsanleitung. 

 Bei der Einsatzplanung und dem Betrieb des Gerätes die allgemeinen 
Regeln der Technik einhalten. 

HINWEIS! 
Chemische Verträglichkeit der Werkstoffe, die mit der Flüssigkeit in Berührung kommen. 

 Kontrollieren Sie systematisch die chemische Verträglichkeit der Werkstoffe, aus 
denen das Gerät besteht, und der Flüssigkeiten, die mit diesen in Berührung 
kommen können (zum Beispiel: Alkohole, starke oder konzentrierte Säuren, 
Aldehyde, Basen, Ester, aliphatische Verbindungen, Ketone, aromatische oder 
halogenierte Kohlenwasserstoffe, Oxidations- und chlorhaltige Mittel). 

HINWEIS! 
Elektrostatisch gefährdete Bauelemente / Baugruppen! 

 Das Gerät enthält elektronische Bauelemente, die gegen elektrostatische 
Entladung (ESD) empfindlich reagieren. Berührung mit elektrostatisch 
aufgeladenen Personen oder Gegenständen gefährdet diese Bauelemente. Im 
schlimmsten Fall werden sie sofort zerstört oder fallen nach der 
Inbetriebnahme aus. 

 Beachten Sie die Anforderungen nach EN 61340-5-1 und 5-2, um die 
Möglichkeit eines Schadens durch schlagartige elektrostatische Entladung zu 
minimieren bzw. zu vermeiden! 

 Achten Sie ebenso darauf, dass Sie elektronische Bauelemente nicht bei 
anliegender Versorgungsspannung berühren! 
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 INSTALLATION UND VERKABELUNG
 
Verletzungsgefahr bei unsachgemäßer Installation! 

 Fluidische und elektrische Installationen dürfen nur durch 
autorisiertes Fachpersonal und mit geeignetem Werkzeug 
durchgeführt werden! 

 Verwenden Sie unbedingt geeignete Sicherheitsvorrichtungen 
(ordnungsgemäß dimensionierte Sicherungen und/oder 
Schutzschalter). 

 Beachten Sie die Montageanweisungen des verwendeten Fittings. 
 

Verletzungsgefahr durch ungewolltes Einschalten der Anlage und 
unkontrollierten Wiederanlauf! 

 Anlage vor unbeabsichtigtem Betätigen sichern. 
 Nach jedem Eingriff an das Gerät einen kontrollierten Wiederanlauf 

gewährleisten. 
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Schutzklasse des Transmitters: Klasse I, IP 65, Anlagenkategorie II 

Stromversorgungs
versionen 

Versorgungs-
spannung Stromfrequenz Max. Leistung 

Hochspannung 100-240 VAC +/- 10% 44-66 Hz
6W Niederspannung 12-60 VDC +/- 10% //

18-45 VAC +/- 10% 44-66 Hz

 
 
Der Transmitter kann in Gebäuden und im Freien installiert werden, wobei folgende 
Daten einzuhalten sind: 
 Höhe: von –200 bis 2000 m (von -656 bis 5602 Fuß) 
 Luftfeuchtigkeitsbereich: 85 %, nicht kondensierend 
 Netzspannungsbereich: (siehe oben stehende Tabelle der elektrischen Daten) 

TECHNISCHE DATEN 
 

ELEKTRISCHE DATEN 
 
 
 
 

   
 

 
 
 
 
 

ISOLATION DER EIN-/AUSGÄNGE 
 

 
 
 
 
 

BETRIEBSBEDINGUNGEN 
 
  

 
 
 
 

 
  BETRIEBSTEMPERATUR 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

TRANSMITTER
Umgebungstemp.

Min. Max.
°C °F °C °F

-10* 14* 50 122

Mit Fittings S051, S054, S055, S056
Flüssigkeitstemperatur 1)

Min. Max.
°C °F °C °F

-10* 14* 100 212

 Die Ein-/Ausgänge sind bis 500 V isoliert.
 Die 4-20 mA- und 24 Vdc-Ausgänge sind elektrisch verbunden. 
 Der 4-20 mA-Ausgang und die ON/OFF-Ausgänge sind elektrisch verbunden. 

* Bei diskontinuierlicher Verwendung muss ein Heizwiderstand um die Rohrleitung angebracht 
werden.  

 
1) Diese Flüssigkeitstemperaturwerte können entsprechend der inneren Beschichtung des Fittings 
eingeschränkt sein. Siehe Datenblatt des Fittings. 
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WERKSTOFFE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABMESSUNGEN

127

12
9

16
8

12
4

Diese Werkstoffe sind mit der Umbegung in Kontakt. Keiner der Werkstoffe des Geräts 
sind mit der Flüssigkeit in Kontakt. 

NYLON, Dichtung aus NBR

NYLON

POLYCARBONATE, Dichtung aus NBR

POLYAMIDE, Dichtung aus NBR

POLYAMIDE, Dichtung aus NBR

Hülse aus Messing, Schraube aus
Edelstahl AISI 304L
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  ELEKTRISCHER ANSCHLUSS 

   
    ERDUNGSANWEISUNGEN 

 
 
 

 
 
 
                                     

                                         STROMVERSORGUNG DES TRANSMITTERS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Damit der Transmitter ordnungsgemäß funktioniert, MÜSSEN Sensor und Flüssigkeit 
immer das gleiche Potenzial aufweisen. Erden Sie Sensor und Transmitter also IMMER. 

 Stellen Sie vor dem Anschließen der Stromversorgung 
unbedingt sicher, dass die Versorgungsspannung in 
dem auf dem Typenschild angegebenen Bereich liegt. 

 Verwenden Sie für den Anschluss von Transmitter 
und Sensor nur zugelassene Kabel mit 
entsprechenden Brandschutzeigenschaften. 

 Die Netzleitung muss mit einem externen 
Überstromschutz (Schmelzsicherung oder 
Sicherungsautomat mit einem Maximalstrom von  
10 A) ausgerüstet sein. 

 Sehen Sie in der Nähe des Geräts einen Abschalter 
vor, der leicht zu erkennen und für den Bediener 
einfach zu erreichen ist. 

 
HINWEIS: Die Anforderungen an die Stromversorgung 
des Transmitters finden Sie auf Seite 4. 

Der Sensor sowie fest angeschlossene Eingangs- und Ausgangssignale werden 
über eine Klemmleiste innerhalb des Transmitters an den Transmitter 
angeschlossen.  
 
Die Klemmleiste ist nach Lösen der 4 Schrauben an der Frontabdeckung 
zugänglich. Heben Sie die Frontplatte an. Bei angehobener Frontabdeckung ist 
die Klemmleiste sichtbar. Die Klemmleiste dient dem Festanschluss des 
Transmitters an externe Geräte, einschließlich des Sensors. 
 
Auf den folgenden Seiten finden Sie Informationen zur Nummerierung der 
Klemmanschlüsse und den jeweiligen Anschluss von Sensorkabeln und 
Eingängen/Ausgängen. 
 

 

L(-)

N(+)
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INNENANSICHT DES TRANSMITTERS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ELEKTRISCHER ANSCHLUSS DES SENSORS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Gefährliche Spannung an Klemmen 12-13:
- 60 Vdc max. 
- 250 V max. bei Spulenkommutierung (Schalten) 

Anzeige-LED: 
Bedeutung siehe Seite 12 

IF2: Anschluss für Programmierstecker

Stromversorgung 

Tastenfeld 

12345 678910

11121314 151617181920

- E C + SC B2 B1 SC

OUT2 OUT1 24V24V SPULEN

E1E2CSC
4-20mA ELEKTRODEN

E C

+- BA
RS 485* EINGANG

- +

RS 485*: OPTION

>NS<

Versorgungsspannung

>HS<

12345678910

11121314151617181920

100-240VAC 18-45VAC
12-60VDC
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0-1,5 V

3-40 V

AUTOCALIB. OFF

T

 
RESET

0-1,5 V

3-40 V

Tmin = 100ms

BLOCK
 

0-1,5 V

3-40 V

T

0-1,5 V

3-40 V

 

DIGITALEINGANG 
 
 
 
 
 
 
 
 

BETRIEB BEI EINGANG EIN/AUS 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  
 
 
 
 
 
 
 

 

3/40 Vdc (ON)
0/1,5 Vdc (OFF)

5 (+)

6 (-)

10 K

 

5

6

200

15+24

10 K

Auto-Kalibrierung

Summenzähler zurücksetzen

Summenzähler anhalten
Summenzähler anhalten

Summenzähler aktiv 

Voraussetzungen für die Aktivierung der Funktion 

Voraussetzungen für die Aktivierung der 

Voraussetzungen für die Aktivierung der Funktion

Tmin < T < 1 s = Autokalibrierung
T > 1 s = Auto-Null 

POS. 5.7 AKTIVIERT (Automatischer Nullabgleich auf 
externen Befehl) 

POS. 5.1 bis 5.4 AKTIVIERT (Partiellen Summenzähler 
für direkten oder umgekehrten Durchfluss 
Rücksetzen). 

POS. 5.6 AKTIVIERT (Befehl Summenzähler Zählen 
sperren) 
 

POS. 5.8 AKTIVIERT (Bereichswechsel)
 
 

 

Voraussetzungen für die Aktivierung der Funktion
Bereichswechsel

Skala 2

Skala 1

Externe Stromversorgung Interne Stromversorgung 

10 Hz
20 Hz
50 Hz

80 Hz
150 Hz 

220 ms
110 ms
45 ms

30 ms
15 ms

 T muss  > Tmin sein
Abtastrate Tmin Abtastrate Tmin
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24V COMMON

+24V INTERNAL

0/4..20mA OUT

mA

9 (+)

10 (-)

I

 Optisch isolierter Ausgang
 Maximale Last: 1000 Ohm 
 Maximale Spannung ohne Last: 27 Vdc 
 Die Aktualisierungsfrequenz ist gleich der 

Abtastfrequenz des angeschlossenen Sensors 
 Geschützt vor persistenten Überspannungen bis 

maximal 30 Vdc 

16 (out1)
18 (out2)

17 (out1)
19 (out2)

43V

 
AUSGANGSANSCHLUSS 

 
Digitalausgang 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

0-4÷20 mA Ausgang 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Optisch isolierter Ausgang mit potentialfreien 
Kollektor- und Emitteranschlüssen, die beliebig 
verschaltet werden können. 

 Maximale Schaltspannung: 40 Vdc 
 Maximaler Schaltstrom: 100 mA 
 Maximale Sättigungsspannung zwischen Kollektor 

und Emitter bei 100 mA: 1,2 V 
 Maximale Schaltfrequenz (Last an Kollektor oder 

Emitter, RL = 470 Ω, VOUT = 24 Vdc): 1250 Hz 
 Maximaler Rückwärtsstrom am Eingang während 

versehentlicher Polaritätsumkehr (VEC): 100 mA 
 Isolation von anderen Sekundärkreisen: 500 Vdc 
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STATUSANZEIGEN UND BEDEUTUNG VON LED-WARNUNGEN 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

BEDEUTUNG DER LED 

DAUERLEUCHTEN: Initialisierung 

BLINKLICHT (1 s): Normalbetrieb 

BLINKLICHT (<1 s): Alarm ein 

Die LED signalisiert den Alarmstatus nur, wenn das Display eine passende 
Anzeigeseite anzeigt, wie auf Seite 14 gezeigt 

STATUSKÜRZEL 

BEDEUTUNG DES KÜRZELS
STATUSKÜRZEL BESCHREIBUNG

M Max.-Alarm aktiviert
m Min.-Alarm aktiviert
! - Unterbrechung Spulenkreis / Signalfehler / Leere Rohrleitung
C Kalibrierung läuft
S Simulation

 Sättigung des Impulsausgangs (reduziert ZEITIMPULS) 

HINWEIS: Wenn die Summenzählerseiten angezeigt werden, 
wird rechts die Statusanzeige „!“ sichtbar.  

LED 

12345678910

11121314151617181920
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ZUGANG ZU DEN KONFIGURIERUNGSTASTEN 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
HINWEIS! 
Die Dichtheit des Geräts ist bei offener Abdeckung nicht gewährleistet. 

 Vermeiden, dass Flüssigkeit in das Innere des Gehäuses spritzt. 
 Wenn die Konfigurierung des Geräts abgeschlossen ist, die Abdeckung zurücksetzen und 

die 4 Schrauben mit einem Drehmoment von 4 Nm über Kreuz festziehen.  
 
HINWEIS! 
Es besteht die Gefahr einer Beschädigung des Transmitters, wenn ein Gegenstand aus Metall mit der 
Elektronik in Berührung kommt. 

 Verhindern, dass die Elektronik mit einem Gegenstand aus Metall (zum Beispiel einem 
Schraubendreher) in Berührung kommt. 

BEDIENUNG UND FUNKTION 
 
ACHTUNG! 
Verletzungsgefahr bei unsachgemäßer Bedienung! 
Nicht sachgemäße Bedienung kann zu Verletzungen, sowie Schäden am Gerät 
und seiner Umgebung führen. 
- Das Bedienungspersonal muss den Inhalt der Bedienungsanleitung kennen 
und verstanden haben. 

- Besonders zu beachten sind die Sicherheitshinweise und die 
bestimmungsgemäße Verwendung. 

- Das Gerät/die Anlage darf nur durch ausreichend geschultes Personal bedient 
werden. 

INBETRIEBNAHME 
ACHTUNG! 
Verletzungsgefahr bei unsachgemäßer Inbetriebnahme! 
Nicht sachgemäßer Betrieb kann zu Verletzungen sowie Schäden am Gerät und 
seiner Umgebung führen.  
- Vor der Inbetriebnahme muss gewährleistet sein, dass der Inhalt der 

Bedienungsanleitung dem Bedienungspersonal bekannt ist und vollständig 
verstanden wurde. 

- Besonders zu beachten sind die Sicherheitshinweise und die 
bestimmungsgemäße Verwendung. 

- Das Gerät/die Anlage darf nur durch ausreichend geschultes Personal in 
Betrieb genommen werden. 
 
Schützen Sie das Gerät vor elektromagnetischen Störungen, U.V.-Bestrahlung und bei 
Außenanwendung vor Witterungseinflüssen. 
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KURZ DRÜCKEN (< 1 SEKUNDE):
Aufrufen/Verlassen der gewählten Funktion 
Aktiviert das Hauptmenü für die Transmitter-Konfiguration 
Beendet die ausgewählte, laufende Funktion 
LANG DRÜCKEN (> 1 SEKUNDE): 
Verlässt die aktuelle Funktion in Quickstart- oder Hauptmenüs.  
Aktiviert die Bestätigungsanfrage „EXECUTE?“ in den Hauptmenüfunktionen, und die 
Rücksetzanforderung für den Summenzähler (sofern aktiviert) der angeforderten 
Funktion 
Bestätigt die gewählte Funktion 

KURZ DRÜCKEN (< 1 SEKUNDE):
Verschiebt den Cursor im Eingabefeld nach rechts 
Weiter zur nächsten Menüoption, sofern Quickstart- oder Hauptmenüs aufgerufen 
sind 
Ändert die Anzeige von Prozessdaten 
LANG DRÜCKEN (> 1 SEKUNDE): 
Verschiebt den Cursor im Eingabefeld nach links 
Weiter zur vorigen Menüoption, sofern Quickstart- oder Hauptmenüs aufgerufen sind 

KURZ DRÜCKEN (< 1 SEKUNDE):
Erhöht den Zahlenwert oder den Parameter, der mit dem Cursor markiert wurde. 
Zurück zur vorigen Menüoption, sofern Quickstart- oder Hauptmenüs aufgerufen 
sind 
Dosierung Start/Stopp (sofern aktiviert) 
LANG DRÜCKEN (> 1 SEKUNDE): 
Vermindert den Zahlenwert oder den Parameter, der mit dem Cursor markiert 
wurde.  
Weiter zur nächsten Menüoption, sofern Quickstart- oder Hauptmenüs 
aufgerufen sind 

Bei Transmittern ohne Display („blinde Version“) 
werden die Funktionen mit dem IF2-Gerät 
programmiert: 

 
 

ZUGANG ZUM TASTENFELD DES TRANSMITTERS  
 
 
 
 
 
 
 
 

  Bedienung des Tastenfelds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Transmitter ohne Display 
 
 
 
 
 
 

KEYBOARD

M
3

Das Tastenfeld ist nach Lösen der 4 Schrauben der Abdeckung 
und Öffnen der Frontabdeckung des Transmitters zugänglich. 
Neben der Klemmleiste der Stromversorgung befinden sich drei 
TASTEN, mit denen der Benutzer angezeigte Daten und 
Funktionen auswählen kann. 
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Aktive Skala 

Durchflussanzeige

* Direkte/umgekehrte 
Summenzähleranzeige 

Alternative Anzeige
* Direkte Summe

Umgekehrte Summe 

Kostenwert

Alarmbeschreibung Abtastrate

* Direkte/umgekehrte Summe Durchflussgeschwindigkeit

Durchflussanzeige Durchflussanzeige

Zum Umschalten der 
Anzeige die gezeigte 
Taste des Tastenfelds 

drücken 

Zum Umschalten der 
Anzeige die gezeigte 
Taste des Tastenfelds 

drücken 

 
Zum Umschalten der 
Anzeige die gezeigte 
Taste des Tastenfelds 

drücken 

 
AUFRUFEN DER TRANSMITTER-FUNKTIONEN BEIM STARTEN (Einschalten) ) 

 
Beispiel der beim Starten angezeigten Seiten 

 
 
  
 
 
 
 
 
 
  
 
 
  
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wird der Transmitter direkter Sonneneinstrahlung ausgesetzt, kann die 
Flüssigkristallanzeige (LCD) beschädigt werden. 

WÄHRUNGSFUNKTION AKTIVIERT

* Unabhängig von der eingestellten Anzahl von Nachkommastellen (siehe Seite 19 Pos 2.3) ist die angezeigte 
Maximalzahl des Summenzählers 999999999. Jenseits dieses Werts werden die Summenzähler auf Null zurückgesetzt. 

Hinweis: Beim Einschalten des 
Transmitters erscheint die 
links dargestellte Anzeige. 
Verwenden Sie die Tasten des 
Tastenfelds wie in der Mitte 
dieser Seite gezeigt, um 
zwischen den gezeigten 
Anzeigeseiten umzuschalten 
(nicht alle sind hier 
dargestellt). 
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Mit dem ML110 kann eine 5-stellige Digitalanzeige der Durchflusseinheiten 
angezeigt werden. Dies bedeutet, dass der maximale Durchflusswert, der auf dem 
Display angezeigt werden kann, 19999 beträgt (unabhängig von der 
Kommaposition), und das Minimum 0,025. 
 
 
Die Berechnung des Transmitters basiert auf der folgenden Formel:  
 

- DN x DN x 0,008   
 

Die Ergebnisse der obigen Berechnung ergeben den maximalen Durchfluss bei 
10m/s Geschwindigkeit gemäß dem Sensordurchmesser; die für die Anzeige 
erlaubten Einheiten sind dann die Maßeinheiten, die, mit Bezug auf diesen 
berechneten Wert, nicht zu einer Über- bzw. Unterschreitung der Zahl 19999 
(oberer Grenzwert) bzw. 0,025 (unterer Grenzwert) führen. 
 

Beispiel für DN 100: 
 

- Skalenendwert: 100 x 100 x 0,008 = 80 l/s  
 

- ERLAUBTE Messeinheit (Beispiel):  l/s (80,00); mc/h (288,0) usw. 
 
- NICHT ERLAUBTE Messeinheit (Beispiel): cm3/s (0,08) usw. 

 
 
 

 
 
 

                                        DURCHFLUSSANZEIGE 
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ZUGANGSCODES FÜR DIE EINSTELLUNG DER TRANSMITTER-FUNKTION 
 

Werkseitig voreingestellte Zugangscodes    Benutzerdefinierte Zugangscodes  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                              AUFRUFEN DER KONFIGURATIONSMENÜS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Der Transmitter wird mit dem Standard-
Zugangscode für L2 (Level 2) ausgeliefert. 
Der Code ist für den Aufruf der 
„Hauptmenü“-Funktionen vom 
„Quickstartmenü“ aus erforderlich. 
 

 11111 
 

 
 
 
Die Konfiguration des ersten Levels 
„Quickstartmenü“ kann automatisch ohne 
den Zugangscode aufgerufen werden, 
indem beim Starten (Einschalten) des 
Transmitters in einer der Anzeigeseiten die 
Taste           gedrückt wird. Die Seiten, von 
denen aus das Quickstartmenü aufgerufen 
werden kann, finden Sie auf Seite 14. 
 

Funktionen im „Hauptmenü“ des Transmitters 
werden durch die Zugangscodes aktiviert. Die 
Informationen in diesem Handbuch beziehen 
sich auf alle Funktionen, die in Zugangsstufe L2 
verfügbar sind. Alle Funktionen höherer 
Zugangsstufen sind dem Service vorbehalten 
und nicht verfügbar. 
Beschreibung des L2-Zugangscodes 
(Menü „11 Interne Daten“ Pos. 11.1, siehe S.21) 
 mit Code L2 = 00000 (nur mit diesem 

Code) können Sie die Abfrage von Code L2 
deaktivieren 

 *mit benutzerdefiniertem L2 (frei 
gewählt vom Benutzer) können Sie alle 
Funktion bis zur Sicherheitsstufe L2 
programmieren, wobei Sie diesen Code 
immer eingeben müssen, wenn Sie das 
Hauptmenü aufrufen. 

*ACHTUNG: Notieren Sie sich sorgfältig den von 
Ihnen angepassten Code, denn Sie haben keine 
Möglichkeit mehr, diesen Code abzufragen, falls Sie 
ihn einmal vergessen sollten. 

Die Konfigurationsmenüs des Transmitters können auf zwei verschiedene 
Weisen aufgerufen werden: 

 Über das „Quickstartmenü“ können eine Reihe wichtiger Funktionen 
zur Einstellung des Skalenendwerts und der Anzeigeeigenschaften des 
Sensors direkt aufgerufen werden (siehe die Erklärungen der 
Funktionen auf den Seiten 18-19). 

 Über das „Hauptmenü“ können Funktionen aufgerufen werden, für 
die der Zugangscode ≤ 2 erforderlich ist, die weitere Funktionen der 
Sensorüberwachung, Datenverarbeitung und -ausgabe sowie weitere 
Anzeigeoptionen steuern. 

Das folgende Beispiel (Seite 17) illustriert, wie einige der Werte im Anzeigefeld 
Fs1 des Quickstartmenüs geändert werden. Das zweite Beispiel (Seite 18) zeigt, 
wie ein Funktionsparameter im „Hauptmenü“ geändert wird. 
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BEISPIEL: „Quickstartmenü“ Funktionsänderung. Skalenendwert 1 (Fs1)  
von 4 dm³/s auf 5 dm³/s.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rufen Sie die 
Funktion „Fs1“ durch 
kurzes (< 1 s) 
Drücken der 
angegebenen Taste 
auf 

Drücken Sie die Taste 
mehrfach und schnell, 
um den Cursor auf den 
zu ändernden Wert zu 
positionieren 

Bestätigen Sie den 
neuen Wert mit einem 
kurzen Druck (< 1 s) 
auf die Taste 

Durch einen langen 
Druck wird das 
Quickstartmenü 
verlassen und 
wieder die 
ursprüngliche 
Anzeigeseite 
aufgerufen 

Ursprüngliche Anzeigeseite 

Um den Wert zu 
erhöhen, drücken Sie 
jeweils kurz (< 1 s) die 
obere Taste, um den 
Wert zu verringern, 
drücken Sie jeweils 
lange (> 1 s) die obere 
Taste  

Rufen Sie das 
„Quickstartmenü“ auf. 
Die bei jedem Schritt zu 
drückende Taste wird durch 
das Symbol vor einer der 
drei Tasten des Tastenfelds 
gekennzeichnet (hier die 
untere Taste) 
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BEISPIEL: „Hauptmenü“ Funktionsänderung. Skalenendwert 1 (Fs1)  
von 4 dm³/s auf 5 dm³/s. (Quickstartmenü aktiviert)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rufen Sie das 
„Quickstartmenü“ 
auf.  
Von irgendeiner der 
Startseiten 
(Einschaltseiten) 

Rufen Sie das 
„Hauptmenü“ durch 
Drücken der 
angegebenen Taste 
auf 

Rufen Sie mit 
einem kurzen 
Tastendruck das 
Menü „Scale“ auf. 

Rufen Sie mit 
einem kurzen 
Tastendruck die 
Funktion „Fs1“ auf. 

Ändern Sie den 
Wert, indem Sie 
die Taste so oft 
wie nötig schnell 
drücken 

Bestätigen Sie 
den neuen Wert 
mit einem kurzen 
Druck auf die 
gezeigte Taste 
des Tastenfelds 

Mit einem 
langem Druck 
kehren Sie zu 
den 
Hauptmenü-
Gruppen 
zurück 

Mit einem 
langem Druck 
kehren Sie zu 
den Hauptseiten 
zurück 

Hauptseite

Um das Hauptmenü 
aufzurufen, geben Sie 
den Tastencode ein 
(Standard: 11111), 
indem Sie die „0“ zur 
„1“ erhöhen und dann 
zur nächsten „0“ 
übergehen, bis der 
Tastencode eingegeben 
ist 

Drücken Sie die 
angegebene 
Taste, um von der 
Quickmenüseite 
die 
Hauptmenüseite 
aufzurufen 

Zur Eingabe des 
Tastencodes 
drücken Sie die 
untere Taste 

Zum Navigieren 
zwischen den 
Funktionsgruppen 
des Hauptmenüs 
drücken Sie die 
gezeigte Taste 

Zum Navigieren 
zwischen den 
einstellbaren 
Optionen die 
gezeigte Taste 
des Tastenfelds 
kurz drücken 
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1.1   Nominal Diameter  (ND) of sensor, (enter input value  0-3000 mm )
1.2   Sensor calibration data (Enter value as specified on sensor label)
1.3   Type of sensor: Enter the first two characters of the sensor serial number
1.4   Position of insertion sensor: 0=1/8DN, 1=1/2DN, 2=7/8DN

1.5   Factory parameters

1.12  Enables the empty pipe detection feature

1.13* Value of empty pipe sensibility detection

1.6   Automatic setting according to ID ( insertion meter only )
1.7   Automatic setting according to ID ( insertion meter only )
1.8   Length of the cable connecting the sensor to the converter
1.9   Are service functions : need the L3 code
1.10  Are service functions : need the L3 code
1.11  Are service functions : need the L3 code

1.11  Are service functions : need the L3 code

1.14* Enables the automatic procedure of zero calibration

2.1* Full scale value set for range N.1 (function info & modification page 22)
2.2* Full scale value set for range N.2
2.3* Unit of measure and number of decimal place (Info & modification page 23)
2.4* Pulse value on channel 1 (Function Info & modification page 23)
2.5* Pulse value on channel 2 (Function Info & modification page 23)

2.7* Duration of the pulse generated on channel 2 (Info & modification page 23)
2.8  Full scale frequency for channel 1 (0.1Hz-1000.0Hz)
2.9  Full scale frequency for channel 2 (0.1Hz-1000.0Hz)

2.6* Duration of the pulse generated on channel 1 (Info & modification page 23)

3.1* Time constant (function info & modification page 23)
3.2* Acceleration threshold (function info & modification page 23)
3.3* Anomalous signal peak cut off threshold (Info & modification page 24)
3.4   Low flow zero threshold: 0-25% of full scale value
3.5   Filter on the power supply: 0.1s="ready" measure; 0.5s=filter of noise on the liquid 

3.7* Automatic change of scale (function info & modification page 24)
3.8* Energy saving function (function info & modification page 24)

3.6   Enable automatic hourly internal calibration cycle. Measurement stopped for 8-15s.

 
 

HAUPTMENÜGRUPPEN UND FUNKTIONSBESCHREIBUNGEN. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Das Hauptmenü wird im Quickstartmenü ausgewählt, indem die Taste      gedrückt und der werkseitige 
Code (11111) eingegeben wird. Grau dargestellte Funktionen werden nur mit anderen Funktionen 
angezeigt, oder mit optionalen Modulen. (Einzelheiten zu den Funktionen mit dem Symbol „*” finden Sie 
auf den Seiten 22-27.)  Nicht alle auf dem Transmitter angezeigten Funktionen sind unten dargestellt; 
einige sind Service-Zwecken vorbehalten und nicht konfigurierbar. 

1.1 Nenndurchmesser (ND) des Sensors (Wert von 0-3000 mm eingeben) 
1.2 Kalibrierdaten des Sensors (Wert vom Typenschild des Sensors eingeben) 
1.3 Typ des Sensors: Geben Sie die ersten zwei Zeichen der Seriennummer des Sensors ein 
1.4 Position von Einstecksensor: 0=1/8DN, 1=1/2DN, 2=7/8DN 
1.5 Werkseitige Parameter 
1.6 Automatische Einstellung gemäß ID (nur Einsteckmessgerät) 
1.7 Automatische Einstellung gemäß ID (nur Einsteckmessgerät) 
1.8 Länge des Kabels zum Anschluss des Sensors an den Konverter 
1.9 Service-Funktionen: braucht L3-Code 
1.10 Service-Funktionen: braucht L3-Code 
1.11 Service-Funktionen: braucht L3-Code 
1.12 Aktiviert die Leerrohrerkennung 
1.13* Empfindlichkeit der Leerrohrerkennung 
1.14* Aktiviert den automatischen Nullabgleich 

 

3.1* Zeitkonstante (Funktionsinfo und Änderung Seite 23)
3.2* Beschleunigungsgrenze (Funktionsinfo und Änderung Seite 23) 
3.3* Spitzenwertbegrenzer für Störsignalpeaks (Info und Änderung Seite 24) 
3.4 Nullgrenze bei geringem Durchsatz: 0-25 % des Skalenendwerts 
3.5 Filter für die Stromversorgung: 0,1 s = „Bereit“-Messwert; 0,5 s = Filter für Rauschen der 
Flüssigkeitsmessung 
3.6 Stündliche Aktivierung eines internen Kalibrierzyklus. Die Messung wird für 8-15 Sek 
angehalten. 
3.7* Automatischer Skalenwechsel (Funktionsinfo und Änderung Seite 24) 
3.8* Energiesparfunktion (Funktionsinfo und Änderung Seite 24) 

2.1* Skalenendwerteinstellung für Bereich N.1 (Funktionsinfo und -änderung Seite 22)
2.2* Skalenendwerteinstellung für Bereich N.2 
2.3* Maßeinheit und Nachkommastellen (Info und Änderung Seite 23) 
2.4* Impulswert an Kanal 1 (Funktionsinfo und Änderung Seite 23) 
2.5* Impulswert an Kanal 2 (Funktionsinfo und Änderung Seite 23) 
2.6* Impulsdauer an Kanal 1 (Info und Änderung Seite 23) 
2.7* Impulsdauer an Kanal 2 (Info und Änderung Seite 23) 
2.8 Skalenendwert der Frequenz für Kanal 1 (0,1 Hz - 1000,0 Hz) 
2.9 Skalenendwert der Frequenz für Kanal 2 (0,1 Hz - 1000,0 Hz) 
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4.1  Maximum flow rate value alarm setting
4.2  Minimum flow rate value alarm setting
4.3  Hysteresis threshold setting for the minimum and maximum flow rate alarms
4.5*Current output value in case of failure (function info & modification page 24)
4.6* Frequency output value in case of failure (function info & modification page 25)

6.1* Output 1 functions (function info & modification page 25)
6.2* Output 2 functions (function info & modification page 25)

6.3* Duty cycle value for pulses/frequency output (Info & modification page 26)

6.4* Choice of function the range of current output n.1 (Info & modification page 26)

8.1    Choice of the language: EN= English, IT=Italian, FR= French, SP= Spanish
8.2    Display update frequency: 1-2-5-10 Hz
8.3    Display contrast
8.4    Quick start menu visualization
8.5*  Enable the change value of the totalizers (info & modification page 27)

8.7*  Total direct (positive) flow totalizer reset (info & modification page 27)
8.8*  Partial direct (positive) flow totalizer reset (info & modification page 27)

8.6    Enable the page of net totalizer 

8.13*Value of conversion/currency for direct totalizer (info & modification page 27)

8.9*  Total reverse (negative) flow totalizer reset (info & modification page 27)
8.10*Partial reverse (negative) flow totalizer reset (info & modification page 27)

8.12  Choice of the numbers of decimals for the visualization currency value: From 0 to 3
8.11  Visualizes the values of the partial totalizer in the unit of selected currency

8.14*Value of conversion/currency for reverse totalizer (info & modification page 27)

5.1* Total direct (positive) flow totalizer reset enable
5.2* Partial direct (positive) flow totalizer reset enable
5.3* Total reverse (negative) flow totalizer reset enable
5.4* Partial reverse (negative) flow totalizer reset enable
5.6   Totalise counting lock command (see page 10)
5.7* Autozero calibration external command
5.9   Range change external command

7.1   Choice of the communication protocol for the IF2 device

7.3   Speed of the RS485 output (possible choices: 2400, 9600, 19200, 38400 bps)
7.4   Instruments answer delay

7.2   Address value of converter (range 0 - 255)

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 Prozentsatz des max. Direktdurchflusses, bei der ein Alarm erzeugt wird
4.2 Prozentsatz des max. Umkehrdurchflusses, bei der ein Alarm erzeugt wird 
4.3 Hysteresegrenze für den Alarm bei minimalem und maximalem Durchfluss 
4.5*Stromausgangswert bei Störung (Funktionsinfo und Änderung Seite 24) 
4.6*Frequenzausgangswert bei Störung (Funktionsinfo und Änderung Seite 25) 

 

5.1* Gesamtaktivierung für Zurücksetzung des Direktdurchfluss-Summenzählers (positiv)
5.2* Teilaktivierung für Zurücksetzung des Direktdurchfluss-Summenzählers (positiv)  
5.3* Gesamtaktivierung für Zurücksetzung des Umkehrdurchfluss-Summenzählers (negativ)  
5.4* Teilaktivierung für Zurücksetzung des Umkehrdurchfluss-Summenzählers (negativ)  
5.6 Sperrbefehl für Summenzähler (siehe Seite 10) 
5.7* Automatischer Nullabgleich mit externem Befehl 
5.9 Bereichswechsel mit externem Befehl 

6.1* Funktionen für Ausgang 1 (Funktionsinfo und Änderung Seite 25)
6.2* Funktionen für Ausgang 2 (Funktionsinfo und Änderung Seite 25) 
6.3* Einschaltdauer für Impuls-/Frequenzausgang (Info und Änderung Seite 26) 
6.4* Funktionsauswahl des Bereichs von Stromausgang N.1 (Info und Änderung Seite 26) 

 

7.1 Auswahl des Kommunikationsprotokolls für das IF2-Gerät
7.2 Adresse des Konverters (Bereich 0 - 255) 
7.3 Geschwindigkeit des RS485-Ausgangs (mögliche Einstellungen: 2.400, 9.600, 19.200, 
38.400 bps) 
7.4 Reaktionsverzögerung des Geräts 

8.1 Auswahl der Sprache: EN = Englisch, IT = Italienisch, FR = Französisch, SP = Spanisch
8.2 Display-Aktualisierungsfrequenz: 1-2-5-10 Hz 
8.3 Display-Kontrast 
8.4 Quickstartmenü-Anzeige 
8.5* Änderung der Summenzählerwerte erlauben (Info und Änderung Seite 27) 
8.6 Aktivieren der Seite Nettosummenzähler 
8.7* Rücksetzen des Direktdurchfluss-Summenzählers (positiv) (Info und Änderung Seite 27) 
8.8* Rücksetzen des Direktdurchfluss-Teilsummenzählers (positiv) (Info und Änderung 
Seite 27) 
8.9* Rücksetzen des Umkehrdurchfluss-Summenzählers (negativ) (Info und Änderung Seite 27) 
8.10* Rücksetzen des Umkehrdurchfluss-Teilsummenzählers (negativ) (Info und Änderung 
Seite 27) 
8.11 Anzeige der Werte des Teilsummenzählers in der gewählten Währungseinheit 
8.12 Anzahl der Dezimalstellen für die Anzeige des Währungswerts: Von 0 bis 3 
8.13*Wert der Währungsumrechnung für Direktsummenzähler (Info und Änderung Seite 27) 
8.14*Wert der Währungsumrechnung für Umkehrsummenzähler (Info und Änderung Seite 27) 
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10.1*  Calibration of the converter (single occurrence each time function is selected)
10.2*  Converter auto test (single occurrence each time function is selected)
10.3*  Flow rate simulation enabling
10.4    Are service functions: need the L3 code
10.5    Are service functions: need the L3 code

11.1    Level 2 access code enter (user choice and setting of access code if required)
11.2    Load factory data pre-set
11.3    Load user data saved
11.4    Save user data

11.8    Visualisation of the total operation hours of the converter (function not editable)

11.12   KS (Coefficient for service use)

11.10   Ignore the calibration error during the switch on test (enable/disable)

11.5    Are service functions: need the L3 code
11.6    Are service functions: need the L4 code
11.7    Are service functions: need the L5 code

11.9    Are service functions: need the L4 code

11.11   KR (Coefficient for service use)

11.13   Are service functions: need the L3 code
11.14   Are service functions: need the L3 code
11.15   Are service functions: need the L3 code

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.1* Kalibrierung des Konverters (einmalig bei jeder Auswahl der Funktion)
10.2* Autotest des Konverters (einmalig bei jeder Auswahl der Funktion) 
10.3* Aktivieren der Durchflusssimulation 
10.4 Service-Funktionen: erfordert L3-Code 
10.5 Service-Funktionen: erfordert L3-Code 

11.1 Zugangscode für Stufe 2 eingeben (Benutzerauswahl und Einstellung des 
Zugangscodes, falls erforderlich) 
11.2 Laden der werkseitig eingestellten Daten 
11.3 Gespeicherte Benutzerdaten laden 
11.4 Benutzerdaten speichern 
11.5 Service-Funktionen: erfordert L3-Code 
11.6 Service-Funktionen: erfordert L4-Code 
11.7 Service-Funktionen: erfordert L5-Code 
11.8 Anzeige der Gesamtbetriebsstunden des Konverters (Funktion nicht editierbar) 
11.9 Service-Funktionen: erfordert L4-Code 
11.10 Ignorieren von Kalibrierfehlern während des Einschalttests (aktivieren/deaktivieren) 
11.11 KR-Koeffizient (für Service) 
11.12 KS-Koeffizient (für Service) 
11.13 Service-Funktionen: erfordert L3-Code 
11.14 Service-Funktionen: erfordert L3-Code 
11.15 Service-Funktionen: erfordert L3-Code 
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                                              MENÜ       1 - SENSOR 
(POS. 1) Nenndurchmesser des Sensors   [ND=    XXXX] 

 
 

PROGRAMMIERUNG DER HAUPTMENÜ-FUNKTIONEN 
(Beschreibung der Funktionen mit einem Zugangscode < 3; Hinweis: die Funktionen der Stufe 3 sind dem Service 

vorbehalten) 
 
 
 
 
 
 

           
 
 
 

   
 
 
 
 
 

Auf den folgenden Seiten werden die wichtigsten Funktionen und ihre Einstellung oder 
Aktivierung/Deaktivierung durch den Benutzer beschrieben. 

MENÜ 1 - SENSOR 
 (POS. 1.14) Automatischer Nullabgleich                                                              [Autozero cal.] 
Aktiviert den automatischen Nullabgleich. Um den Nullabgleich durchzuführen, ist es unbedingt 
erforderlich, dass der Sensor mit Flüssigkeit gefüllt ist und dass die Flüssigkeit absolut still steht. Schon 
eine geringe Bewegung kann das Ergebnis beeinträchtigen und demzufolge die Genauigkeit des 
Systems beeinträchtigen.  
Sobald die vorgenannten Bedingungen erfüllt sind (Wert des prozentualen Durchflusses ist stabil) 
drücken Sie die Taste      länger als 1 s. Kontrollieren Sie, ob der prozentuale Durchfluss gegen Null 
strebt. Wenn nicht, wiederholen Sie den Vorgang. Wenn sich der Wert bei Null stabilisiert hat, drücken 
Sie die Taste        .  
(POS. 1.13) „Leerrohr“-Schwellenwert                      [E.P. thr.]  
Schwellenwert für die Leerrohrerkennung. Der Wertebereich dieser Funktion ist 0-255. 
Da sich die Empfindlichkeit der Leerrohrerkennung aufgrund der Leitfähigkeit der Flüssigkeit, der 
Erdungsverbindungen, der Art der Auskleidung ändern kann, kann der voreingestellte Schwellenwert 
manuell eingestellt werden, falls erforderlich. Es wird empfohlen, seine ordnungsgemäße Funktion 
regelmäßig zu überprüfen. Eine Erhöhung des Werts entspricht einer Verringerung der Empfindlichkeit. 

 
MENÜ 2 - SKALEN 

(POS. 2.1-2.2) Skalenendwert 1-2                           [Fs1-2=dm³/s X.XXXX]  
Die Skalenendwerte für die Bereiche N.1 und 2 sind die jeweiligen Ausgangssignale (20 mA) bei 
maximalem Durchfluss (max. 10 m/s) des Messgeräts. Um diesen Parameter einzustellen, müssen Sie 
von links nach rechts vier Felder ausfüllen: 1) Volumeneinheit, 2) Einheitentyp, 3) Zeiteinheit und 
4) Zahlenwert. Die Auswahl erfolgt, indem Sie den Cursor auf das Feld bewegen, das geändert werden 
soll. Um den Typ der Maßeinheit zu ändern (metrisch, britisch oder amerikanisch, Masse oder 
Volumen), müssen Sie den Cursor auf dem Symbol „/“ (Feld N. 2) platzieren. Wenn der 
Nenndurchmesser auf Null eingestellt ist, können Sie nur das Zahlenfeld verändern, da die Maßeinheit 
unverändert m/s lautet. In den folgenden Tabellen sind die verfügbaren Maßeinheiten für Durchfluss 
und Volumen gezeigt. Der Transmitter akzeptiert jede Kombination von Maßeinheiten, solange die 
folgenden beiden Bedingungen eingehalten werden:  
 Zahlenwert ≤ 9999 
 1/25 fsmax ≤ Zahlenwert ≤ fsmax. 

Hierbei ist fsmax der maximale Skalenendwert für den jeweiligen Sensor bei einer 
Flüssigkeitsgeschwindigkeit von 10 m/s. Die Maßeinheiten werden in der Anzeige dargestellt. Die 

   Auf dem Transmitter angezeigtes Menü (von 1 bis 11) 

Zusammenfassende Beschreibung 
der Funktion 

Identifikation der Funktion (nicht auf dem Display 

Transmitteranforderung 
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Unterscheidung zwischen den britischen und den amerikanischen Einheiten erfolgt durch Groß- und 
Kleinbuchstaben. 

 
 
 
 
 

 
 
 
 

 
Wenn eine Einheit der Masse eingestellt wird, aktiviert das System automatisch die Dichtefunktion. 
Beachten Sie bitte, dass die Massemessung stark von der Temperatur beeinflusst wird. Bei bestimmten 
Flüssigkeiten kann dies bedeutende Messfehlern bewirken. Die folgenden Zeiteinheiten können eingestellt 
werden: s = Sekunde,  m = Minute,  h = Stunde,  d = Tag. 
(POS. 2.3) Maßeinheiten und Nachkommastellen der Summenzähler   [Tot.MU=dm³ X.XXX] 
Stellen Sie die Maßeinheit und die Zahl der Nachkommastellen für die Anzeige der Volumina ein. Um die 
Maßeinheit einzustellen, platzieren Sie den Cursor auf dem Feld der Maßeinheit. Um den Typ der Maßeinheit 
einzustellen, platzieren Sie den Cursor auf dem Leerzeichen zwischen der Maßeinheit und dem Zahlenwert. 
Um die Anzahl der Nachkommastellen einzustellen, platzieren Sie den Cursor auf dem Zahlenwert im Feld, 
und wählen Sie eine der möglichen Kombinationen: 1000-01.00-001.0-00001. 
(POS. 2.4-2.5) Impulswert an Kanal 1-2, Maßeinheit des Summenzählers. [Pls1-2=dm³ X.XXXXX] 
Einstellen des Impulsvolumens für Kanäle 1-2. (Die Maßeinheit muss identisch zu den Funktionen 
„Skalenendwert“ (POS 2.1 und 8) und „Summenzähler“ sein.) Es müssen drei Felder ausgefüllt werden, um 
diesen Parameter einzustellen. Dies sind von links nach rechts: 1) Maßeinheit, 2) Typ der Maßeinheit und 
3) Zahlenwert. Die Auswahl erfolgt, indem Sie den Cursor auf das Feld bewegen, das geändert werden soll. 
Um den Typ der Maßeinheit zu ändern (metrisch, britisch oder amerikanisch, Masse oder Volumen), müssen 
Sie den Cursor auf das Leerzeichen zwischen der Maßeinheit und dem nachfolgenden Zahlenwert 
platzieren. Wenn der Nenndurchmesser auf Null eingestellt ist, können Sie nur das Zahlenfeld verändern, da 
die Maßeinheit unverändert Meter (m) oder Fuß (ft) lautet. Möglich sind nur die oben genannten 
Maßeinheiten. Diese Funktion ist nur aktiv, wenn die Pulsausgabe auf Kanal 1 aktiviert ist. 
(POS. 2.6-2.7) Impulsdauer an Ausgängen 1-2                        [Tpls1-2=ms XXXX.XX] 
Einstellen der Dauer der Impulse, die an den Kanälen 1-2 erzeugt werden: Eingestellung siehe (POS 2.4-
2.5). Der Wert wird in Millisekunden ausgedrückt, und er muss zwischen 0,4 und 9999,99 liegen. Wenn der 
Hochfrequenzausgang vorhanden ist, kann der minimale Wert bis 0,04 Millisekunden sinken. ACHTUNG: Da 
der Transmitter nicht erkennen kann, an welche Art von Gerät er angeschlossen ist, muss der Benutzer 
ermitteln, ob die eingestellte Impulsdauer kompatibel zu dem externen Gerät ist, mit dem diese Impulse 
verarbeitet werden. Wenn z. B. ein elektromechanischer Impulszähler angeschlossen ist, können zwei Arten 
von Problemen auftreten: Wenn der Impuls zu lang ist, kann die Spule durchbrennen, wenn er zu kurz ist, 
kann der Zähler möglicherweise nicht zählen.  

 
 

MENÜ 3 - MESSEN 
(POS. 3.1) Zeitkonstante                                                    [Tconst=s XXXX.X] 
Dieser Parameter betrifft den Integralfilter und lässt das Gerät, je nach eingestelltem Wert, schneller oder 
langsamer reagieren. Ein höherer Wert führt zu stabileren Messungen: Die gebräuchlichsten Werte liegen 
zwischen 1 und 5 Sekunden. Zulässig für diesen Parameter sind Werte von 0 (Integralfilter deaktiviert) bis 
6000,0 Sekunden. Im nachfolgenden Diagramm ist die Reaktion des Geräts bei einer 
Durchflussveränderung von 0 bis 100 % innerhalb der Periode der Zeitkonstanten T dargestellt. 
(POS. 3.2) Beschleunigungsgrenze                            [Skip thr=% XXX] 
Die Beschleunigungsgrenze entspricht der Grenze, ab der eine Schwankung des Durchflusses eine sofortige 
Reaktion am Ausgang bewirkt, ohne zuvor durch die Zeitkonstante gefiltert worden zu sein. Durch dieses 
System kann der Transmitter eine sofortige Reaktion bei starken Schwankungen des Durchflusses auslösen 
und die Reaktion bei kleinen Schwankungen filtern (und verzögern), was zu einer sehr stabilen Messung 
führt. Der Wert wird als Prozentsatz des Skalenendwertes im Bereich von 0 bis 125 % eingestellt. Wenn 
solch ein Wert auf Null eingestellt und die Schwankung des Durchflusses größer als 0,5 % des 
Skalenendwerts ist, werden die Ausgänge sofort verändert. Das nachfolgende Diagramm zeigt die Reaktion 

in3 Cubic inch
Gal American gallon 
GAL British gallon 
ft3 Cubic foot
Bbl Standard barrel 
BBL Oil barrel
yd3 Cubic yard 
kgl KAmerican gallon
KGL KBritish gallon 

  

cm3 Kubikzentimeter
Ml Milliliter 
L Liter 

dm3 Kubikdezimeter
Dal Dekaliter
Hl Hektoliter
m3 Kubikmeter

  

Oz Ounce
Lb Pound
Ton Short tons

G Gramm
Kg Kilogramm
T Tonne
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des Geräts in zwei Fällen: Zuerst wird eine Schwankung des Durchflusses von 0 bis 10 % vollständig vom 
Effekt der Zeitkonstanten kompensiert.  
Im zweiten Fall wird eine Schwankung von 10 % bis 100 %, die die Beschleunigungsgrenze überschreitet, 
sofort an den Ausgang gesendet. In der Praxis gibt es immer eine Minimalzeit zwischen der Erfassung des 
Messwerts und der Aktualisierung der Ausgänge. 
 
 
 
 
 
 
 
 
 

 
 
 
 

(POS. 3.3) Spitzenwertbegrenzer                                                   [Peak thr=% XXX]                
Einstellung Spitzenwertbegrenzer für Störsignalpeaks. Mit diesem Parameter kann die maximale Abweichung 
der aktuellen Messung vom Durchschnitt bestimmt werden. Wenn ein neuer Wert größer als der eingestellte 
Grenzwert ist, wird der Wert auf den Grenzwert „abgeschnitten“. Diese Funktion macht das Messgerät 
weniger anfällig gegenüber größeren Störungen des gemessenen Durchflusses. Es kann beispielsweise bei 
Feststoffen in einer Suspension passieren, dass diese gegen die Elektroden stoßen und damit starkes 
elektrisches Rauschen verursachen. Die zulässigen Werte dieser Funktion liegen im Bereich von 0 bis 125 %, 
bezogen auf den Skalenendwert. Wenn dieser Parameter auf Null gesetzt wird, wird der Spitzenwertbegrenzer 
deaktiviert und jede neue Messung wird vom Transmitter akzeptiert und verarbeitet. 
(POS. 3.7) Automatischen Skalenwechsel aktivieren/deaktivieren       [Autorange=ON/OFF] 
Aktiviert/deaktiviert den automatischen Skalenwechsel. Das Messgerät kann zwei verschiedene 
Arbeitsbereiche verwenden, um sich an schwankende Prozessbedingungen anzupassen. Damit Sie mit dieser 
Funktion beste Ergebnisse erzielen, muss der Bereich N.2 größer als Bereich N.1 sein. Wenn der Durchfluss 
steigt und schließlich 100 % des Skalenendwertes von N.1 erreicht, wechselt der Transmitter automatisch zu 
Skala 2. Wenn der Durchfluss dann wieder sinkt und in Skala 2 einen Wert erreicht, der 90 % des 
Skalenendwerts von Skala N.1 beträgt, dann wechselt das Gerät wieder zu Skala N.1. Zulässige Werte für 
diesen Parameter: ON/OFF. 
(POS. 3.8) Energiesparfunktion aktivieren                                                   [E.saving=ON/OFF] 
Automatische Energiesparfunktion aktiviert. Diese Funktion wird verwendet, wenn das Gerät aus einer 
Batterie oder über Solarzellen mit Strom versorgt wird, und sie ermöglicht eine Energieeinsparung von bis zu 
60-80 Prozent. Der Energieverbrauch wird vom Verhältnis des Stromverbrauchs bei Messzyklen mit 
Spulenaktivierung und solchen ohne Spulenaktivierung bestimmt. Bei aktivierter Energiesparfunktion und 
stabilem Durchfluss ist die Anzahl der Zyklen ohne Aktivierung höher als die mit Spulenaktivierung, so dass 
der Durchschnittsverbrauch stark reduziert wird. Wenn sich der Durchfluss plötzlich ändert, schaltet der 
Transmitter auf eine höhere Anzahl von Messzyklen um, um eine schnellere Reaktionszeit zu erzielen, und 
schaltet die Messzyklen aus, sobald sich der Durchfluss wieder stabilisiert. Wenn der Durchfluss unter die 
prozentuale „Beschleunigungsgrenze“ fällt, schaltet sich das Messgerät ohne Spulenaktivierung ein. Sobald 
der Durchfluss diesen Grenzwert überschreitet, wechselt das Messgerät wieder zu einer höheren Anzahl von 
Messzyklen. Die Geschwindigkeit, mit der das Messgerät zwischen erhöhter und reduzierter Anzahl von 
Messzyklen umschaltet, schwankt. Der Übergang von einem konstanten zu einem schwankenden Durchfluss 
erfolgt sehr schnell, während der von einem schwankenden zu einem stabilen Durchfluss viel langsamer ist. 
Zulässige Werte für diesen Parameter: ON/OFF. Hinweis: Um diese Funktion zu optimieren, wird empfohlen, 
als Beschleunigungsgrenze einen Wert von 10 – 15 einzustellen. 
 

MENÜ 4 - ALARME 
(POS. 4.5) Stromausgangswert bei Störung                  [mA v.fault =% XXX] 
Den Wert für die Stromausgabe von 0/4...20 mA einstellen, falls ein Hardware-Alarm auftritt.  
Der zulässige Bereich beträgt 0 bis 120 % der 0…20 mA-Skala, 120 % entspricht 24 mA und ist vom 
gewählten Bereich unabhängig (0…20 / 4…20 mA). Die NAMUR NE43-Empfehlung fordert einen 
Alarmsignalwert für den Stromausgang von weniger als 3,6 mA (<18 %) oder mehr als 21 mA (>105 
%). Es wäre dann vorzuziehen, den Wert dieser Funktion auf 10 % einzustellen, sodass der aktuelle 

Wirkung nur der konstanten Zeit
Wirkung der konstanten 

Zeit+Beschl.-Grenze

DURCH-
FLUSS 

DURCH-
FLUSS 

MESSUNG
MESSUNG
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Wert bei den amerikanischen Maßeinheiten 2 mA beträgt und damit die folgenden 
Diagnosefunktionen ermöglicht: 
 
 Strom < 2 mA - 5 %: Leitung unterbrochen, Ausfall der Stromversorgung oder defekter 
Transmitter; 
 2 mA -5 % ≤ Strom ≤ 2 mA + 5 %: Hardware-Alarm; 
 4 mA ≤ Strom ≤ 20 mA: Normaler Arbeitsbereich; 
 20 mA < Strom ≤ 22 mA: Außerhalb des Bereichs, Messung über 100 % Skalenendwert. 
(POS. 4.6) Frequenzausgangswert bei Störung                        [Hz v.fault=% XXX] 
Zur Einstellung des Frequenzwerts, der dem Digitalausgang zugeordnet werden soll, wenn 
mindestens eine der folgenden Voraussetzungen vorliegt: 
 Rohr leer; Spulen unterbrochen; ADC-Fehler 
Der zulässige Bereich liegt zwischen 0 und 125 % des Skalenendwerts der Frequenz.  
Obwohl es keine bestimmten Regeln für solche Fälle gibt, wäre es sinnvoll, die Fehlerinformation wie 
folgt zu verwenden: 
 0 % Hz ≤ Frequenz ≤ 100 % SkE: Normaler Arbeitsbereich; 
 100 % SkE < Frequenz ≤ 110 % SkE: Überlauf, Messung von mehr als 100 % des SkE; 
 115 % SkE ≤ Frequenz ≤ 125 % SkE: Hardware-Alarmbedingung. 
 

MENÜ 5. EINGANG 
( POS. 5.1-5.2-5.3-5.4) Summieren + Zurücksetzen aktivieren/deaktivieren [T+-/P+- reset= ON/OFF] 
Wenn diese Funktion aktiviert ist, können die Summen durch Anlegen einer Spannung an den 
Digitaleingang oder mit der Tastatur zurückgesetzt werden. 
(POS.5.7) Externer Befehl für autom. Nullabgleich: aktivieren/deakt.  [Calibration=ON/OFF] 
Mit dieser Funktion wird das automatische Nullabgleichsystem aktiviert/deaktiviert. Wenn diese 
Funktion aktiv ist, führt das Messgerät einen automatischen Nullabgleich durch, sobald eine Spannung 
an die Digitaleingangsklemmen angelegt wird. ACHTUNG: Wenn der Spannungsimpuls für weniger als 
1 s anliegt, führt das Messgerät einen automatischen Kalibrierzyklus durch, mit dem mögliche 
Temperaturschwankungen kompensiert werden. Wenn der Spannungsimpuls länger als 1 s anliegt, 
führt das Messgerät einen automatischen Nullabgleich der Messung durch.  

 
 

MENÜ 6 - AUSGÄNGE 
(POS. 6.1) Funktion für Digitalausgang 1  [Out1=XXXXXX]             
Hiermit wählen Sie die mit Digitalausgang 1 verbundene Funktion aus. Die Funktionen finden Sie in 
der nachfolgenden Tabelle. 
(POS. 6.2) Funktion für Digitalausgang 2  [Out2=XXXXXX]             
Hiermit wählen Sie die mit Digitalausgang 2 verbundene Funktion aus. Die Funktionen finden Sie in 
der nachfolgenden Tabelle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUNKTION FÜR AUSGANG 1, 2.
 OFF: DEAKTIVIERT 
 #1PULS+: IMPULS AN KANAL 1 FÜR POSITIVEN DURCHFLUSS 
 #1PULS–: IMPULS AN KANAL 1 FÜR NEGATIVEN DURCHFLUSS 
 #1PULS±: IMPULS AN KANAL 1 FÜR POSITIVEN UND NEGATIVEN DURCHFLUSS 
 #2PULS+: IMPULS AN KANAL 2 FÜR POSITIVEN DURCHFLUSS 
 #2PULS–: IMPULS AN KANAL 2 FÜR NEGATIVEN DURCHFLUSS 
 #2PULS±: IMPULS AN KANAL 2 FÜR POSITIVEN UND NEGATIVEN DURCHFLUSS 
 #1FREQ+: FREQUENZ VON KANAL 1 FÜR POSITIVEN DURCHFLUSS 
 #1FREQ–: FREQUENZ VON KANAL 1 FÜR NEGATIVEN DURCHFLUSS 
 #1FREQ±: FREQUENZ VON KANAL 1 FÜR POSITIVEN UND NEGATIVEN DURCHFLUSS 
 #2FREQ+: FREQUENZ VON KANAL 2 FÜR POSITIVEN DURCHFLUSS 
 #2FREQ–: FREQUENZ VON KANAL 2 FÜR NEGATIVEN DURCHFLUSS 
 #2FREQ±: FREQUENZ VON KANAL 2 FÜR POSITIVEN UND NEGATIVEN DURCHFLUSS 
 SIGN: AUSGABE DER STRÖMUNGSRICHTUNG (STROMFÜHREND = –) 
 RANGE: AUSGABE DER BEREICHSANGABE (STROMFÜHREND = SKALA 2) 
 MAX AL: AUSGABE DES MAX. DURCHFLUSSES (STROMFÜHREND = AL. AUS) 
 MIN AL: AUSGABE DES MIN. DURCHFLUSSES (STROMFÜHREND = AL. AUS) 
 MAX+MIN: ALARMAUSGABE DES MAX. UND MIN. DURCHFLUSSES (STROMFÜHREND = AL. AUS) 
 EMPTY PIPE: AUSGABE DES LEERROHRALARMS (STROMFÜHREND = ROHR VOLL) 
 OVERFLOW: AUSGABE DES ÜBERLAUFALARMS (STROMFÜHREND = DURCHFLUSS OK) 
 HW ALARM: KUMULATIVER ALARMAUSGANG Spulen unterbrochen, Rohr leer, Messfehler (STROMFÜHREND= 

KEIN ALARM) 
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(POS. 6.3) Einschaltdauer für Impulse/Frequenzausgang                       [Duty cycle=% XX] 
   [OUT.1=XXXXXX]  
Die Einschaltdauer definiert das Zeitverhältnis zwischen An- und Abschaltung bei Verwendung von 
Frequenzausgängen: 50 % bedeutet, dass die AN-Phase gleich lang ist wie die AUS-Phase. 60 % 
bedeutet, dass die AN-Phase 60 % und die AUS-Phase 40 % der Gesamtzeit ausmachen. Wenn 
Impulsausgänge verwendet werden, definiert die Einschaltdauer nur die AUS-Phase, da die AN-Phase 
bereits mit der Funktion „IMPULSDAUER“ (siehe Menü „2 - SKALA“) eingestellt wurde. In diesem Fall 
ist die AUS-Phase gleich lang wie die AN-Phase, wenn Sie eine Einschaltdauer von 50 % und eine 
Impulsdauer von 50 ms einstellen. Die Formel, mit der Sie die Mindestdauer der AUS-Phase und die 
Gesamtdauer des Zyklus berechnen, lautet folgendermaßen: 
T. Gesamtdauer des Zyklus = 100 x (Impulsdauer in ms)/(Einschaltdauer) 
T. AUS-Phase = T. Gesamtdauer des Zyklus - Impulsdauer 
Hinweis: Stellen Sie die Einschaltdauer bei Verwendung der Funktion im Frequenzmodus NICHT auf 
0. Wenn der Wert der Funktion auf 0 gesetzt wird, erfolgt die Aussendung der Impulse synchron mit 
der Durchfluss. Die Funktion ist nur aktiv, wenn einer der Ausgänge auf die Impuls- und/oder 
Frequenzfunktion gesetzt ist. 
(POS. 6.4) Stromausgangsoption und -bereich [Out mA=X_XX±XXX]  
Mit dieser Funktion wird Stromausgang N.1 eingestellt. Diese Funktion ist optional und erscheint nur, 
wenn die Option angefordert wurde. Zur Einstellung dieser Funktion sind drei Felder zu bearbeiten: 
• Skalennullpunkt: 4 oder 0 mA 
• Skalenendwert: 20 oder 22 mA 
• Feld: + = Positiv, - = Negativ, ± = Beides, -0+ = Skala mit zentralem Nullpunkt 
Die Werte der Skalenpunkte sind im folgenden Diagramm dargestellt: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bei Vorliegen eines Hardwarealarms „HW ALARM“ (unterbrochene Spulen, Rohr leer, Messfehler) wird 
der Stromwert mit der Funktion „mA VAL. FAULT“ (Pos. 4.5) programmiert und als Prozentsatz eines 
feststehenden Strombereichs ausgedrückt, wobei: 0 % = 0 mA und 110 % = 22 mA.  
 
 
 
 
 
 
 
 
 
 
 

STROMWERTE IN mA FÜR VERSCHIEDENE PROZENTSÄTZE VOM SKALENENDWERT 

MÖGLICHES FELD 
UMGEKEHRTER DURCHFLUSS NULL DIREKTER DURCHFLUSS 

≤ -110 % -100 % 0 % +100 % ≥+110 % 

OutmA = 0 - 20 + 0 0 0 20 20 

OutmA = 0 - 22 + 0 0 0 20 22 

OutmA = 4 - 20 + 4 4 4 20 20 

* OutmA = 4 - 22 + 4 4 4 20 22 

OutmA = 0 - 20 - 20 20 0 0 0 

OutmA = 0 - 22 - 22 20 0 0 0 

OutmA = 4 - 20 - 20 20 4 4 4 

OutmA = 4 - 22 - 22 20 4 4 4 

OutmA = 0 - 20 ± 20 20 0 20 20 

OutmA = 0 - 22 ± 22 20 0 20 22 

OutmA = 4 - 20 ± 20 20 4 20 20 

OutmA = 4 - 22 ± 22 20 4 20 22 

OutmA = 0 - 20 –0+ 0 0 10 20 20 

OutmA = 0 - 22 –0+ 0 1 11 21 22 

** OutmA = 4 - 20 –0+ 4 4 12 20 20 

OutmA = 4 - 22 –0+ 4 4,8 12,8 20,8 22 

 
* Beispiel 1:  out  4-22 + ** Beispiel 2: out 4-20 –0+

22 mA

20 mA

-110% MBE -100% MBE +100% MBE +110% MBE
zero

4 mA

I (mA) I (mA)
20 mA

-110% MBE -100% MBE +100% MBE +110% MBE
zero

12 mA

4 mA
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MENÜ 8 - ANZEIGE 
(POS. 8.5) Summenzähler-Änderung aktivieren                  [Tot.modif.=ON/OFF] 
Aktivieren Sie diese Funktion, um den Summenzähler zu ändern. Gehen Sie, ausgehend von den 
Anzeigeseiten, wie folgt vor: 
1) Drücken Sie die Taste      , stellen Sie den L2-CODE ein, falls erforderlich (andernfalls weiter bei 

Schritt 2) und drücken Sie dann die Taste         
2) Positionieren Sie den Cursor mit der Taste       auf dem zu ändernden Zahlenwert, drücken Sie die 

Taste       zum Aufrufen und dann zum Bestätigen des geänderten Werts 
3) Positionieren Sie den Cursor auf „RESET TOTALIZ.?“ Drücken Sie die Taste        und dann die 

Taste       zur Bestätigung, oder irgendeine andere Taste zum Stornieren dieses Vorgangs. 
Bei deaktivierter Funktion 8.5 kann der Summenzähler zurückgesetzt werden, indem auf einer 
Anzeigeseite beim erforderlichen „RESET TOTALIZ.?“ die Taste       gedrückt wird. Drücken Sie die 
Taste        und dann die Taste       zur Bestätigung, oder irgendeine andere Taste zum Stornieren 
dieses Vorgangs. 
(POS. 8.7-8.8-8.9-8.10) Summenzähler/Teilzähler – Rücksetzen aktivieren [T/P/-/+ reset] 
Aktiviert das Rücksetzen des Summenzählers und des Teilzählers für den Durchfluss. 
Die Funktionen 8.7-8.8-8.9-8.10 werden durch Drücken der Taste      während der Anzeige der 
Funktion selbst aktiviert. Wenn „EXECUTE?“ abgefragt wird, zum Fortfahren die Taste       drücken. 
Zum Abbrechen des Vorgangs irgendeine andere Taste drücken. 
Hinweis: Das Rücksetzen der TEILzähler kann auch auf folgende Weise erreicht werden: 
 Drücken Sie auf einer der Anzeigeseiten die Taste        .  
 Stellen Sie den L2-Code ein und drücken Sie die Taste      . Die folgende Abfrage wird angezeigt: 
„EXECUTE?“ Zum Fortfahren die Taste       drücken. Zum Abbrechen des Vorgangs irgendeine andere 
Taste drücken. 
(POS. 8.13-8.14) Umrechnungsfaktor für Direktdurchfluss-Summenzähler    [EUR/dm³+/- =X]  
Einstellen des Werts der Währungsumrechnung im Direktsummenzähler (positiv). Es gibt drei Felder 
für diesen Parameter. Diese sind von links nach rechts: 1) Währung, 2) Standardwährung/angepasste 
Währung, 3) Umrechnungsfaktor. Setzen Sie den Cursor in das Feld, das geändert werden soll. Es 
gibt zwei Methoden, um die Währung auszuwählen: 
1. Wählen Sie eine der 7 vorgegebenen Währungen (Standard-ISO 4217-REV81): EUR = Euro; USD 

= US-Dollar; CAD = Kanada-Dollar; AUD = Australischer Dollar;  GPB = Pfund Sterling; CHF = 
Schweizer Franken; JPY = Japanischer Yen. 

2. Eingeben einer eigenen, aus drei Zeichen (Ziffern oder Buchstaben) bestehenden 
Währungsbezeichnung. Zum Ändern der Zeichen muss der Cursor auf das Symbol „/“ (zweites 
Feld) gesetzt werden 

 
MENU 10 - DIAGNOSE 

(POS. 10.1) Kalibrierung des Messgeräts                     [Calibration] 
Ermöglicht das Kalibrieren des Messgeräts. Diese Funktion wird durch Drücken der Taste         bei 
Anzeige der Funktion aktiviert. Die folgende Frage wird angezeigt: „EXECUTE?“. Zum Fortfahren die 
Taste          drücken. Zum Abbrechen des Vorgangs irgendeine andere Taste drücken. 
(POS. 10.2) Autotestfunktion                           [Self test] 
Autotestfunktion für das Messgerät. Diese Funktion beendet alle normalen Funktionen des Messgeräts 
und führt einen kompletten Testzyklus der Messsysteme und des Erregungsgenerators durch. Zum 
Aktivieren dieser Funktion nach Auswahl auf die Taste       drücken; nach der Abfrage „EXECUTE?“ 
drücken Sie die Taste       , um den Test zu starten, oder eine beliebige andere Taste, um den 
Vorgang abzubrechen. Das Ergebnis des Tests wird im Display angezeigt, am Ende des Tests wird 
eines der Anzeigefenster geöffnet. Diese Funktion wird beim Anschalten des Geräts automatisch 
durchgeführt. Bei Auftreten eines Fehlers siehe Seite 28 für Abhilfemaßnahmen. 
(POS. 10.3) Durchflusssimulation                                            [Simulation = ON/OFF]    
Aktivieren der Durchflusssimulation. Mit dieser Funktion wird ein internes Signal erzeugt, das einen 
Durchfluss simuliert. Auf diese Weise können die Ausgänge und die angeschlossenen Geräte getestet 
werden.  
Nach dem Aktivieren sind bei der Durchflusssimulation folgende Vorgänge möglich: 
- Einstellen: Durch Drücken der Taste          aus einem Anzeigefenster heraus 
- Starten: Durch Drücken der Taste       nach dem Einstellen 
- Abschließen: Durch Drücken der Taste       aus einem Anzeigefenster heraus und anschließendes 
Drücken der Taste       . 
 
(Die Beschreibung der Tastensymbole finden Sie auf Seite 12.) 
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ALARMMELDUNGEN, URSACHEN UND GEGENMASSNAHMEN 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

Meldungen BESCHREIBUNG DURCHZUFÜHRENDE MASSNAHMEN 

KEINE ALARME Alles arbeitet störungsfrei ----- 

MAX.-ALARM Durchfluss höher als der eingestellte Maximalwert Überprüfen des eingestellten maximalen 
Durchflusses und der Prozessbedingungen 

MIN.-ALARM Durchfluss niedriger als der eingestellte Minimalwert Überprüfen des eingestellten minimalen 
Durchflusses und der Prozessbedingungen 

FLOW RATE >FS Durchfluss höher als der am Gerät eingestellte Skalenendwert Überprüfen des eingestellten Skalenendwerts und 
der Prozessbedingungen 

PULSE/FREQ>FS Der Impulserzeugungsausgang des Geräts ist gesättigt und kann 
die erforderliche Impulsanzahl nicht erzeugen 

Einstellen einer größeren Volumeneinheit oder, 
sofern der angeschlossene Zähler dies zulässt, 
Reduzieren der Impulsdauer 

EMPTY PIPE Das Messrohr ist leer oder das Erkennungssystem wurde nicht 
ordnungsgemäß kalibriert 

Prüfen, ob das Rohr leer ist, und 
Leerrohrkalibrierung erneut durchführen 

INPUT NOISY 
Die Messung wird durch externes Rauschen stark gestört oder 
das Verbindungskabel vom Transmitter zum Sensor ist 
gebrochen 

Überprüfen der Zustands der Verbindungskabel 
des Sensors, der Erdungsanschlüsse der Geräte 
oder auf mögliches Vorliegen von Rauschquellen 

EXCITATION 
FAIL 

Die Spulen oder das Anschlusskabel des Sensors sind 
unterbrochen Prüfen der Anschlusskabel des Sensors 

CURR. LOOP 
OPEN 

Der 0/4...20 mA Ausgang auf der Platine oder der Zusatzausgang 
ist bei einer zulässigen Last nicht korrekt geschlossen 

Überprüfen, ob die Last an den Ausgang angelegt 
ist (max. 1000 Ohm). 

Zum Zurücksetzen des Alarms den Wert „mA 
VAL.FAULT“ (Menü „Alarm“) auf 0 setzen. 

P.SUPPLY FAIL Andere Stromversorgung als auf dem Typenschild angegeben. Überprüfen Sie, ob die Stromversorgung den 
Angaben auf dem Typenschild entspricht. 

WARTUNG UND FEHLERBEHEBUNG 
 

Sicherheitshinweise 
GEFAHR! 
Verletzungsgefahr durch hohen Druck in der Anlage! 
- Vor dem Lösen der Prozessanschlüsse die Flüssigkeitszirkulation stoppen und den Druck 

ablassen. 
Verletzungsgefahr durch Stromschlag ! 
- Schalten Sie vor Beginn der Arbeiten in jedem Fall die Spannung ab und sichern Sie diese 

vor Wiedereinschalten! 
- Beachten Sie geltende Unfallverhütungs- und Sicherheitsbestimmungen für elektrische 

Geräte. 
WARNUNG ! 
Gefahr durch unsachgemäße Wartungsarbeiten! 
- Wartungsarbeiten dürfen nur durch autorisiertes Fachpersonal und mit geeignetem 

Werkzeug durchgeführt werden! 
- Nach jedem Eingriff an der Anlage einen kontrollierten Wiederanlauf gewährleisten.. 
- Falls ein Teil des Geräts ersetzt werden muss, wenden Sie sich bitte an Ihren Bürkert-
Händler. 
HINWEIS! 
Das Gerät kann durch das Reinigungsmittel beschädigt sein! 
- das Gerät nur mit einem Tuch oder Lappen reinigen, der leicht mit Wasser oder 
mit einem Mittel befeuchtet ist, das sich mit den Werkstoffen verträgt, aus denen 
es besteht. 
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CODES STÖRUNGSBESCHREIBUNG DURCHZUFÜHRENDE MASSNAHME
0001 Problem mit der Überwachungsschaltung

MELDUNG BEIM KUNDENDIENST  

0002 Falsch konfigurierte Arbeitsdaten im EEPROM
0004 Falsch konfigurierte Sicherheitsdaten im EEPROM
0008 Defektes EEPROM

0010 Defekte Tastatur (eine oder mehrere Tasten beim 
Test gedrückt) 

0020 Versorgungsspannung (+3,3) außerhalb des zul. 
Bereichs 

0040 Versorgungsspannung (+13) zu niedrig (<10 V)
0080 Versorgungsspannung (+13) zu hoch (>14 V)

0200 Kalibrierung des Eingangs dauert zu lange 
(Eingangsschaltung defekt) 

0400 Verstärkereingangsstufe nicht im zulässigen Bereich 
Überprüfen des Zustands der Verbindungskabel des Sensors zum 
Transmitter, der Erdungsanschlüsse oder auf mögliches Vorliegen 
von starken störenden Rauschquellen 

0800 Unterbrechung des Spulenkreises 
Überprüfen des Zustands der Verbindungskabel zwischen Sensor und 
Transmitter 

0C00 Summenalarm 0800 + 0400 Siehe jeweilige Codes 

 

 
FEHLERCODES 

 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VERPACKUNG, TRANSPORT 
WARNUNG! 
Transportschäden ! 
Ein unzureichend geschütztes Gerät kann durch den Transport beschädigt werden. 
- Transportieren Sie das Gerät vor Nässe und Schmutz geschützt in einer stoßfesten Verpackung.  
- Das Gerät keinen Temperaturen außerhalb des zulässigen Temperaturbereichs für die Lagerung 
aussetzen. 
- Verschließen Sie die elektrischen Schnittstellen mit Schutzkappen vor Beschädigungen. 
 
LAGERUNG 
WARNUNG! 
Falsche Lagerung kann Schäden am Gerät verursachen! 
- Lagern Sie das Gerät trocken und staubfrei! 
- Lagerungstemperatur: -20 bis +50°C. 
 
ENTSORGUNG 
Entsorgen Sie das Gerät und die Verpackung umweltgerecht. 
WARNUNG! 
Umweltschäden durch Teile, die durch Flüssigkeiten kontaminiert wurden. 
- Geltende Entsorgungsvorschriften und Umweltbestimmungen einhalten! 
 
Hinweis:  
Beachten Sie die nationalen Abfallbeseitigungsvorschriften.
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KONFORMITÄTSERKLÄRUNG 
 
 
 
 
 
 
 
 
 
 

 erklärt in eigener Verantwortung, dass das Produkt 
 

 
Modell Konverter  

 
 

SE 56 
 
 

Modell Sensoren: 
 
 

S051 – S054 – S055 – S056 
 
 
auf das sich diese Erklärung bezieht, konform ist zu den folgenden 
harmonisierten Europäischen Normen: 

 
 CEI EN 61010-1 (2001) 
 CEI EN 61326-1 (2007) 

 
 und deshalb die wesentlichen Anforderungen der folgenden EU-Richtlinien 
erfüllt: 

 
 2006/95/EG (Niederspannungsrichtlinie – NSR) 
 2004/108/EG (Elektromagnetische Verträglichkeit – EMV-Richtlinie) 
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Die Versionsnummer dieses Handbuch wird durch die vierte Nummer von Rechts 
angegeben. Die letzten drei Zeichen des Dateinamens identifizieren die Software-
Version, auf die sich dieses Handbuch bezieht. Die Software-Version des Transmitters 
wird während des Einschaltens angezeigt. 
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INTRODUCTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
   

 
 
 
 
 
 
 
 

Le présent manuel fait partie intégrante du produit. Lisez attentivement les instructions 
qu'il contient car elles donnent des indications importantes pour une utilisation et un 
entretien en toute sécurité. Les informations techniques et produits correspondants du 
manuel peuvent être modifiés sans avertissement préalable. 
 
Le débitmètre doit être utilisé dans le respect des limites indiquées. Une utilisation 
inadéquate, une éventuelle manipulation frauduleuse ou le remplacement d'un ou 
plusieurs des composants d'origine invalident la garantie du fabricant avec effet 
immédiat. Le fabricant est uniquement jugé responsable si l'appareil est utilisé dans la 
configuration publiée ou convenue au préalable. 
Toute reproduction du présent manuel et de tout logiciel fourni avec le 
transmetteur est strictement interdite. 

     UTILISATION CONFORME 
 
L’utilisation non conforme du transmetteur de débit peut présenter un  
danger pour les personnes, les installations proches et l’environnement. 
 

 Le transmetteur de débit est exclusivement destiné à la mesure du 
débit dans des liquides. 

 Protéger cet appareil contre les perturbations électromagnétiques, 
les rayons ultraviolets et, lorsqu’il est installé à l’extérieur, des 
effets des conditions climatiques. 

 Utiliser cet appareil conformément aux caractéristiques et 
conditions de mise en service et d’utilisation indiquées dans les 
documents contractuels et dans le manuel utilisateur. 

 L’utilisation en toute sécurité et sans problème de l’appareil repose 
sur un transport, un stockage et une installation corrects ainsi que 
sur une utilisation et une maintenance soignées. 

 Toujours utiliser cet appareil de façon conforme. 
 
Restrictions 
Respecter les restrictions éventuelles lorsque l’appareil est exporté. 
 
Mauvaise utilisation prévisible 

 Ne pas utiliser cet appareil en atmosphère explosible. 
 Ne pas utiliser cet appareil pour la mesure de débit de gaz. 
 Ne pas utiliser de fluide incompatible avec les matériaux composant le raccord 

utilisé. 
 Ne pas utiliser cet appareil dans un environnement incompatible avec les 

matériaux qui le composent. 
 Ne pas soumettre l’appareil à des charges mécaniques (par ex. En y déposant 

des objets ou en l’utilisant comme marchepied). 
 N’apporter aucune modification extérieure au corps. Ne laquer ni 

peindre aucune partie de l’appareil. 
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INSTRUCTIONS DE DÉMARRAGE ET D'ENTRETIEN 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

SYMBOLES UTILISÉS DANS LE MANUEL 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Avant de démarrer l'appareil, procéder aux vérifications suivantes :
 

 La tension d'alimentation doit correspondre à celle indiquée sur la plaque 
signalétique. 

 Les branchements électriques doivent être effectués comme indiqué pages 8 et 
9. 

 Les branchements à la terre doivent être effectués comme indiqué page 8. 
 
Vérifier périodiquement : 
 

 L'intégrité des câbles d'alimentation, du câblage et des autres composantes 
électriques branchées.  

 L'intégrité du boîtier du transmetteur (celui-ci ne doit présenter aucune bosse 
ou autre détérioration risquant de compromettre son étanchéité). 

 Le serrage des éléments d'étanchéité (presse-étoupes, couvercles, etc.). 
 L'intégrité du panneau avant (affichage et clavier), une dégradation quelconque 

risquant d'affecter l'étanchéité de l'appareil. 
 L'état de la fixation mécanique du transmetteur sur la conduite. 

ATTENTION

AVERTISSEMENT 

PRÉCAUTIONS 

RISQUE DE CHOC 
ÉLECTRIQUE 
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 INSTALLATION ET CÂBLAGE
Risque de blessure dû à une installation non conforme. 

 L’installation électrique et fluidique ne peut être effectuée que par du 
personnel  habilité et qualifié, disposant des outils appropriés. 

 Utiliser impérativement les dispositifs de sécurité adaptés (fusible 
correctement dimensionné et/ou coupe-circuit). 

 Respecter les instructions de montage du raccord utilisé. 
Risque de blessure dû à une mise sous tension involontaire de l’installation et 
à un redémarrage incontrôlé. 

 Protéger l’installation contre toute mise sous tension involontaire.  
 Garantir un redémarrage contrôlé de l’installation, après toute 

intervention sur l’appareil. 
 

 

 

CONSIGNES DE SECURITE DE BASE 
Ces consignes de sécurité ne tiennent pas compte : 

 Des imprévus pouvant survenir lors du montage, de l’utilisation et de l’entretien 
des appareils. 

 Des prescriptions  de sécurité locales que l’exploitant est tenu de faire respecter 
par le personnel chargé de l’installation et de l’entretien. 

 
DANGER 
Situations dangereuses diverses. 
Pour éviter toute blessure, veiller à : 

 Ce que les travaux d’installation et de maintenance soient effectués 
par du personnel qualifié et habilité, disposant des outils appropriés. 

 Garantir un redémarrage défini et contrôlé du process, après une 
coupure de l’alimentation électrique. 

 N’utiliser l’appareil qu’en parfait état et en tenant compte des 
indications du manuel utilisateur. 

 Respecter les règles générales de la technique lors de l’implantation 
et de l’utilisation de l’appareil. 

REMARQUE 
Compatibilité chimique des matériaux en contact avec le fluide. 

 Vérifier systématiquement la compatibilité chimique des matériaux composant 
le transmetteur et les produits susceptibles d’entrer en contact avec celui-ci 
(par exemple : alcools, acides forts ou concentrés, aldéhydes, bases, esters, 
composés aliphatiques, cétones, aromatiques ou hydrocarbures halogénés, 
oxydants et agents chlorés). 

REMARQUE 
Eléments / Composants sensibles aux décharges électrostatiques 

 Cet appareil contient des composants sensibles aux décharges électrostatiques. 
Ils peuvent être endommagés lorsqu’ils sont touchés par une personne ou un 
objet chargé électrostatiquement. Dans le pire des cas, ils sont détruits 
instantanément ou tombent en panne sitôt effectuée la mise en route. 

 Pour réduire au minimum voire éviter tout dommage dû à une décharge 
électrostatique, prendre toutes les précautions décrites dans les normes 
EN 61340-5-5 et 5-2. 

 Ne pas toucher les composants électriques sous tension. 
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Classification du transmetteur : classe I, IP 65, catégorie d'installation II 
 

Type 
d'alimentation 

Tension 
d'alimentation 

Fréquence 
du secteur Pmax 

HT 100-240 VAC +/- 10% 44 - 66 Hz
6W BT 12-60 VDC +/- 10% //

18-45 VAC +/- 10% 44 - 66 Hz
 

 
 
Le transmetteur peut être installé à l'intérieur ou à l'extérieur sous réserve des conditions 
suivantes : 
 Altitude : de –200 à 2 000 m (de -656 à 5602 pieds) 
 Humidité max. : 85%, non condensée 
 Plage de tension du secteur : (voir tableau des caractéristiques électriques ci-dessus) 

CARACTÉRISTIQUES TECHNIQUES 
 

CARACTÉRISTIQUES ÉLECTRIQUES 
 
 
 
 
 

 
 

 
 

 
 

ISOLATION DES ENTRÉES/SORTIES 
 

 
 
 
 
 

CONDITIONS AMBIANTES D'UTILISATION 
 
 

  
 

 
 
 

 
  TEMPÉRATURE DE FONCTIONNEMENT 

 
 
 
 
 
 
 
 

 
 

 
 
 
 

TRANSMETTEUR
Temp. ambiante
Min. Max.

°C °F °C °F
-10* 14* 50 122

Avec les raccords 
S051,S054,S055,S056 

Température du fluide 1)

Min. Max.
°C °F °C °F

-10* 14* 100 212

 Les entrées/sorties sont isolées jusqu'à 500 V.
 Les sorties 4-20 mA et 24 Vdc sont raccordées électriquement. 
 La sortie 4-20 mA et les sorties ON/OFF sont raccordées électriquement. 

* Pour une utilisation discontinue, l'installation d'une résistance chauffante autour de la conduite 
est nécessaire.  
 

 
1) Les valeurs de température peuvent être limitées par le revêtement intérieur du raccord utilisé. 
Se référer à la fiche technique de votre appareil. 
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DIMENSIONS  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
   

VERSION COMPACTE

127

12
9

16
8

12
4

Ces matériaux sont en contact avec l’air ambiant. Aucun matériau du convertisseur n’est 
en contact avec le fluide. 

NYLON, joint NBR

NYLON

POLYCARBONATE, joint NBR

POLYAMIDE, joint NBR

POLYAMIDE, joint NBR

Douille en laiton et vis en acier
inoxydable AISI 304L
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L(-)

N(+)

BRANCHEMENTS ÉLECTRIQUES 

   
    INSTRUCTIONS DE MISE À LA TERRE 

 
 
                                     

                                         
 
 
 

 ALIMENTATION DU TRANSMETTEUR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TOUJOURS s'assurer que le transmetteur et le capteur sont mis à la terre correctement. 
La mise à la terre du capteur et du transmetteur permet de garantir que l'équipement et 
le fluide ont le même potentiel. 

 Avant de brancher l'alimentation, vérifier que la 
tension d'alimentation se situe dans les limites 
indiquées sur la plaque signalétique. 

 Pour le câblage du transmetteur et du capteur, 
utiliser uniquement des conducteurs homologués, 
éprouvés anti-feu. 

 Le câble d'alimentation doit être équipée d'une 
protection extérieure pour les surcharges de courant 
(fusible ou coupe-circuit automatique avec une 
capacité limite ne dépassant pas 10 A). 

 Prévoir à proximité du transmetteur un disjoncteur 
aisément accessible pour l'opérateur et clairement 
identifié. 

 
REMARQUE : Pour les caractéristiques d'alimentation du 
transmetteur, voir page 6.  

Le capteur ainsi que les entrées et sorties câblées sont reliés au transmetteur 
via un bornier situé à l'intérieur du transmetteur.  
 
Pour accéder au bornier, dévisser les 4 vis du panneau avant. Soulever le 
panneau avant. Le bornier devient alors visible. Ce bornier représente la 
connexion câblée entre le transmetteur et l'équipement externe, dont le 
capteur. 
 
Vous trouverez dans les pages qui suivent des informations concernant la 
numérotation du bornier et le branchement des câbles du capteur ainsi que 
des entrées/sorties. 
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             VUE INTERNE DU TRANSMETTEUR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BRANCHEMENTS ÉLECTRIQUES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Tension électrique dangereuse sur les bornes 12-13 :
- 60 Vdc max. 
- 250 V max. lors de la commutation des bobines 
 

Voyant de signalisation :
voir remarques concernant l'interprétation  
page 12. 

IF2 : connecteur de configuration

Alimentation 

Clavier 

12345678910

11121314151617181920

- E C + SC B2 B1 SC

OUT2 OUT1 24V24V BOBINES

E1E2CSC
4-20mA ELECTRODES

E C

+- BA
RS 485* ENTREE 

- +

RS 485* : OPTION

Tension d’alimentation

12345678910

11121314151617181920

100-240VAC
>HT<

18-45VAC
12-60VDC

>BT<
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0-1,5 V

3-40 V

AUTOCALIB. OFF

T

 

RESET

0-1,5 V

3-40 V

Tmin = 100ms

BLOCK

 

0-1,5 V

3-40 V

T

0-1,5 V

3-40 V

 

 
ENTRÉE NUMÉRIQUE 

 
 
 
 
 
 
 
 

FONCTIONNEMENT DE L'ENTRÉE ON/OFF 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  
 
 
 
 
 
 
 

 

3/40 Vdc (ON)
0/1,5 Vdc (OFF)

5 (+)

6 (-)

10 K

 

5

6

200

15+24

10 K

Calibration 

Réinitialisation des 
totalisateurs

Blocage des totalisateurs
Blocage des totalisateurs

Totalisateurs actifs 

Conditions nécessaires pour activer la fonction 

Conditions nécessaires pour activer la fonction

Conditions nécessaires pour activer la fonction

Tmin<T<1sec. = calibration automatique
T >  1 sec. = auto-zéro 

POS. 5.7 ACTIVÉE (commande externe calibration 
auto-zéro) 

POS. 5.1 à 5.4 ACTIVÉES (activer la réinitialisation du 
totalisateur de débit positif partiel ou inverse). 

POS. 5.6 ACTIVÉE (commande de verrouillage du 
comptage du totalisateur) 
 

POS. 5.8 ACTIVÉE (changement de plage)
 
 

 

Conditions nécessaires pour activer la fonction
Changement de 
plage Échelle 2

Échelle 1

Alimentation externe Alimentation interne

10 Hz
20 Hz
50 Hz

80 Hz
150 Hz

220 ms
110 ms
45 ms

30 ms
15 ms

 T doit être  > Tmin
Fréq. échantill. Tmin Fréq. échantill.

 
Tmin
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 Sortie opto-isolée
 Charge maximale : 1 000 ohm 
 Tension maximale sans charge : 27 Vdc 
 Fréquence de rafraîchissement égale à la 

fréquence d'échantillonnage du capteur connecté 
 Protégée contre les surtensions persistantes 

jusqu'à 30 Vdc 

16 (out1)
18 (out2)

17 (out1)
19 (out2)

43V

CÂBLAGE DES SORTIES 
 

Sortie on/off 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sortie 0-4÷20mA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Sortie opto-isolée avec bornes flottantes de 
collecteur et émetteur pouvant être connectées 
librement. 

 Tension de commutation maximale : 40 Vdc 
 Courant d'interruption maximal : 100 mA 
 Tension de saturation maximale entre le collecteur 

et l'émetteur à 100 mA : 1,2 V 
 Fréquence de commutation maximale (charge sur 

le collecteur ou l'émetteur, RL=470Ω, 
VOUT=24Vdc) : 1 250 Hz 

 Courant inverse maximal que peut supporter 
l'entrée en cas d'inversion de polarité accidentelle 
(VEC) : 100 mA 

 Isolation par rapport aux autres circuits 
secondaires : 500 Vdc 

 

24V COMMUN 

+24V INTERNE

0/4..20mA OUT

mA
9 (+)

10 (-)

I 
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INTERPRÉTATION DES INDICATEURS ET DU VOYANT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

INTERPRÉTATION DU VOYANT 

ALLUMÉ FIXE : initialisation 

CLIGNOTANT (1 sec.) : fonctionnement normal 

CLIGNOTANT (<1 SEC.) : alarme activée 

Le voyant signale le statut de l'alarme uniquement si l'affichage fait 
apparaître l'un des écrans de visualisation correspondants indiqués page 
15. 

1245678910

11121314151617181920

VOYANT 

INDICATEURS 

INTERPRÉTATION DES INDICATEURS
INDICATEUR DESCRIPTION

M Alarme max. activée
m Alarme min. activée
! - Circuit bobine interrompu / Erreur de signal / Conduite vide
C Calibration en cours
S Simulation

 Saturation de la sortie impulsion (réduire DURÉE D'IMPULSION) 

REMARQUE : Lorsque les pages des totalisateurs sont 
affichées, l'indicateur « ! » apparaît de la manière indiquée ci-
contre  

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 600 of 1480



 
 

SE 56 

13 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ACCES AUX TOUCHES DE PERSONNALISATION 
 
 
 
 
 
 
 
  

 
 
 
 
REMARQUE 
Le transmetteur n’est pas étanche lorsque le panneau avant est ouvert. 

 Eviter toute projection de fluide à l’intérieur du transmetteur. 
 Lorsque le réglage est terminé, replacer le panneau avant et serrer les 4 vis en croix 

avec un couple de serrage de 4 Nm.  
REMARQUE 
Le transmetteur peut être endommagé si un élément métallique entre en contact avec l’électronique. 

 Eviter tout contact de l’électronique avec un élément métallique (tournevis par exemple). 
 

REGLAGE ET FONCTIONNALITES 
 
AVERTISSEMENT 
Risque de blessure dû à un réglage non conforme. 
Le réglage non conforme peut entraîner des blessures et endommager l’appareil 
et son environnement. 
- Les opérateurs chargés du réglage doivent avoir pris connaissance et compris le contenu 

de ce manuel. 
- Respecter en particulier les consignes de sécurité et l’utilisation conforme. 
- L’appareil / l’installation ne doit être réglée que par du personnel suffisamment formé. 

MISE EN SERVICE 
 
AVERTISSEMENT 
Danger dû à une mise en service non conforme. 
La mise en service non conforme peut entraîner des blessures et endommager 
l’appareil et son environnement.  
- S’assurer avant la mise en service que le personnel qui en est chargé, a lu et parfaitement 

compris le contenu de ce manuel. 
- Respecter en particulier les consignes de sécurité et l’utilisation conforme. 
- L’appareil / l’installation ne doit être mis(e) en service que par du personnel suffisamment 
formé. 
 
Protéger l’appareil contre les perturbations électromagnétiques, les rayons ultraviolets et, 
lorsqu’il est installé à l’extérieur, des effets des conditions climatiques.  
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APPUI BREF (< 1 SECONDE) :
Accède à/quitte la fonction sélectionnée. 
Active le menu principal pour la configuration du transmetteur. 
Annule la fonction sélectionnée en cours. 
APPUI LONG (> 1 SECONDE) : 
Quitte la fonction actuelle dans le menu de démarrage rapide (Quick Start) 
ou dans le menu principal.  
Active l'invite de commande « EXECUTE? » (Exécuter ?) dans les fonctions 
du menu principal et la demande de réinitialisation du totalisateur (si 
activé) à partir de la fonction demandée. 

APPUI BREF (< 1 SECONDE) :
Déplace le curseur vers la droite dans un champ de saisie. 
Accède à la position de menu suivante dans le menu de démarrage 
rapide (Quick Start) ou dans le menu principal. 
Change l'affichage des données du processus. 
APPUI LONG (> 1 SECONDE) : 
Déplace le curseur vers la gauche dans un champ de saisie. 

APPUI BREF (< 1 SECONDE) :
Augmente la valeur numérique ou le paramètre sélectionné par le curseur. 
Accède à la position de menu précédente dans le menu de démarrage 
rapide (Quick Start) ou dans le menu principal. 
Démarrage / Arrêt du dosage (si activé). 
APPUI LONG (> 1 SECONDE) : 
Diminue la valeur numérique ou le paramètre sélectionné par le curseur.  
Accède à la position de menu suivante dans le menu de démarrage rapide 
(Quick Start) ou dans le menu principal. 

Pour les transmetteurs sans écran d'affichage 
(version aveugle), les fonctions sont configurées à 
l'aide du périphérique IF2 : 

 
 
 
 
 
 
 
 

  Fonctionnement du clavier 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Transmetteurs aveugles 
 
 
 
 
 

KEYBOARD

M
3

Le clavier est accessible en desserrant les 4 vis du panneau avant
pour l’ouvrir. Trois TOUCHES placées à côté du bornier 
d'alimentation permettent à l'utilisateur de modifier les 
visualisations affichées à l'écran et de sélectionner des fonctions. 
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Échelle active 

Visualisation débit

* Visualisation totalisateur 
direct/inversé 

Autre visualisation 
* Totalisateur direct
Totalisateur inversé 

Valeur monétaire 

Description alarme Fréquence d'échantillonnage 

* Totalisateur direct inversé Vitesse de débit 

Visualisation débit Visualisation débit 

Appuyer sur la touche 
indiquée pour passer 
d'une page à l'autre 

Appuyer sur la touche 
indiquée pour passer 
d'une page à l'autre 

 
Appuyer sur la touche 
indiquée pour passer 
d'une page à l'autre 

ACCÈS AUX FONCTIONS DU TRANSMETTEUR AU DÉMARRAGE (Mise sous 
tension) 

Exemple de pages d'affichage visualisées au démarrage 
 
 
  
 
 
 
 
 
 
  
 
 
  
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L'exposition directe du transmetteur aux rayons du soleil risque 
d'endommager l'affichage à cristaux liquides. 

ACTIVER LA FONCTION DEVISE

* Le chiffre maximal affiché par le totalisateur est 999999999 indépendamment du nombre de décimales 
sélectionnées par l'utilisateur (voir page 20, pos. 2.3). Au-delà de cette valeur, les totalisateurs sont 
réinitialisés. 

Remarque : À la mise sous 
tension du transmetteur, 
l'écran affiché à gauche 
apparaît. Utiliser les touches 
du clavier comme indiqué au 
centre de cette page pour 
passer d'un écran à l'autre 
(tous les écrans ne sont pas 
représentés ici). 
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Le ML110 permet d'afficher une valeur à 5 chiffres pour les unités de débit. La 
valeur maximale de débit qui peut être représentée sur l'affichage est donc 19999 
(quelle que soit la position de la virgule) et la valeur minimale est 0.025. 
 
 
Le calcul du transmetteur est basé sur la formule suivante :  
 

- DN x DN x 0,008   
 

Les résultats du calcul ci-dessus donnent un débit maximal d'une vitesse de 
10m/s en fonction du diamètre du capteur ; les unités autorisées pour l'affichage 
sont les unités de mesure qui, par rapport à cette valeur calculée, ne dépassent pas 
19999 (limite supérieure) et 0,025 (limite inférieure). 
 

Exemple pour DN 100 : 
 

- Valeur pleine échelle : 100 x 100 x 0,008 = 80 l/s  
 

- Unité de mesure AUTORISÉE (exemple) :  l/s (80.00) ; mc/h (288.0) … 
 
- Unité de mesure NON AUTORISÉE (exemple) : cm3/s (0,08) …. 

 
 
 

 
 

                                        VISUALISATION DU DÉBIT 
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CODES D'ACCÈS POUR LE RÉGLAGE DES FONCTIONS DU TRANSMETTEUR 

 
 

Codes d'accès préréglés en usine              Codes d'accès définis par l'utilisateur  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                              ACCÈS AUX MENUS DE CONFIGURATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Les fonctions du menu principal du 
transmetteur sont activées au moyen des 
codes d'accès.  Les informations du présent 
manuel ont trait à toutes les fonctions 
proposées au niveau L2. Toutes les fonctions 
accessibles à un niveau supérieur sont 
protégées et réservées à la maintenance. 
Description du code d'accès L2  
(menu « 11 Données internes », pos. 11.1, 
voir page 22) 
 avec le code L2 = 00000 (uniquement 

avec ce code), il est possible de 
désactiver la demande de code L2 

 *si L2 est personnalisé (libre choix de 
l'utilisateur), il est possible de 
programmer toutes les fonctions jusqu'au 
niveau de sécurité L2, en saisissant le 
code dès qu'il est nécessaire d'accéder au 
menu principal. 

*ATTENTION : notez soigneusement le code 
personnalisé que vous avez choisi, car il 
n'existe aucun moyen de le récupérer ou de le 
réinitialiser en cas d'oubli.

Le transmetteur est fourni avec un code 
d'accès par défaut L2 (niveau 2). Le 
code est nécessaire pour accéder aux 
fonctions du menu principal à partir du 
menu de démarrage rapide (Quick 
Start). 

 11111 
 

 
 
 
 
La configuration de premier niveau du 
menu Quick Start est accessible 
directement sans code d'accès en 
appuyant sur la touche                           
à partir de l'une des pages de 
visualisation au démarrage (mise sous 
tension) du transmetteur. Cf. page 15 
pour voir les écrans à partir desquels le 
menu Quick Start est accessible. 
 

L'accès aux menus de configuration peut se faire de deux manières :
 

 Par le « menu Quick Start », il est possible d'accéder directement à 
certaines fonctions principales pour le réglage de lecture de l'échelle et des 
caractéristiques d'affichage du capteur (voir explications des fonctions pages 
18-19). 

 Par le menu principal, il est possible d'accéder aux fonctions avec un code 
d'accès ≤ 2, qui commandent davantage d'options de contrôle du capteur, de 
traitement et de production des données, ainsi que d'autres options 
d'affichage. 

 
L'exemple suivant (page 18) montre comment modifier certaines valeurs de la fonction 
Fs1 du menu Quick Start. Le second exemple (page 19) montre comment modifier un 
paramètre de fonction dans le menu principal. 
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EXEMPLE : modification de la valeur pleine échelle 1 (Fs1) de 4dm³/s à 
5dm³/s à partir du menu Quick Start  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Accéder à la fonction 
« Fs1 » en appuyant 
sur la touche 
indiquée pendant 
moins d'une seconde 

Appuyer plusieurs fois 
rapidement pour 
déplacer le curseur sur 
la valeur à modifier 

Confirmer la nouvelle 
valeur par un appui 
bref sur la touche 
indiquée (moins d'une 
seconde) 

Appuyer 
longuement pour 
quitter le menu 
Quick Start et 
revenir à la page de 
visualisation 

Page de visualisation initiale 

Appuyer brièvement 
(moins d'une seconde) 
sur la touche du haut 
pour augmenter la 
valeur ; appuyer 
longuement (plus d'une 
seconde) plusieurs fois 
sur la touche du haut 
pour réduire la valeur  

Accéder au menu Quick 
Start 
La touche du clavier à 
utiliser à chaque étape est 
indiquée par le symbole en 
forme de main placé à côté 
de l'une des trois touches 
du clavier (ici la touche du 
bas). 
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EXEMPLE : modification de la valeur pleine échelle 1 (Fs1) de 4dm³/s à 
5dm³/s à partir du menu principal (menu Quick Start activé)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Accéder au menu 
Quick Start  
à partir de n'importe 
lequel des écrans de 
démarrage (mise 
sous tension) 

Accéder au menu 
principal en 
appuyant sur la 
touche indiquée 

Accéder au menu 
« Scales » 
(Échelles) en 
appuyant 
brièvement sur la 
touche 

Accéder à la 
fonction « Fs1 » 
en appuyant 
brièvement sur la 
touche 

Modifier la valeur 
en appuyant 
rapidement sur la 
touche autant de 
fois que 
nécessaire 

Confirmer la 
nouvelle valeur 
par un appui bref 
sur la touche 
indiquée sur le 
clavier 

Appuyer 
longuement 
pour revenir 
aux groupes 
du menu 
principal 

Appuyer 
longuement 
pour revenir à 
la page 
principale 

Page principale

Pour accéder au 
menu principal, 
entrer le code (code 
par défaut 11111) en 
passant de 0 à 1 puis 
en déplaçant le 
curseur sur le 0 
suivant jusqu'à ce 
que le code soit saisi 
en entier 

Appuyer sur la 
touche indiquée 
pour accéder à 
l'écran du menu 
principal à partir 
de la page du 
menu Quick Start 

Appuyer sur la 
touche du bas pour 
entrer le code 

Appuyer sur la 
touche fléchée 
indiquée pour passer 
d'un groupe de 
fonctions du menu 
principal à l'autre 

Un appui bref sur 
la touche du 
clavier indiquée 
permet de 
naviguer entre les 
options 
modifiables 
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1.1   Nominal Diameter  (ND) of sensor, (enter input value  0-3000 mm )
1.2   Sensor calibration data (Enter value as specified on sensor label)
1.3   Type of sensor: Enter the first two characters of the sensor serial number
1.4   Position of insertion sensor: 0=1/8DN, 1=1/2DN, 2=7/8DN

1.5   Factory parameters

1.12  Enables the empty pipe detection feature

1.13* Value of empty pipe sensibility detection

1.6   Automatic setting according to ID ( insertion meter only )
1.7   Automatic setting according to ID ( insertion meter only )
1.8   Length of the cable connecting the sensor to the converter
1.9   Are service functions : need the L3 code
1.10  Are service functions : need the L3 code
1.11  Are service functions : need the L3 code

1.11  Are service functions : need the L3 code

1.14* Enables the automatic procedure of zero calibration

2.1* Full scale value set for range N.1 (function info & modification page 22)
2.2* Full scale value set for range N.2
2.3* Unit of measure and number of decimal place (Info & modification page 23)
2.4* Pulse value on channel 1 (Function Info & modification page 23)
2.5* Pulse value on channel 2 (Function Info & modification page 23)

2.7* Duration of the pulse generated on channel 2 (Info & modification page 23)
2.8  Full scale frequency for channel 1 (0.1Hz-1000.0Hz)
2.9  Full scale frequency for channel 2 (0.1Hz-1000.0Hz)

2.6* Duration of the pulse generated on channel 1 (Info & modification page 23)

3.1* Time constant (function info & modification page 23)
3.2* Acceleration threshold (function info & modification page 23)
3.3* Anomalous signal peak cut off threshold (Info & modification page 24)
3.4   Low flow zero threshold: 0-25% of full scale value
3.5   Filter on the power supply: 0.1s="ready" measure; 0.5s=filter of noise on the liquid 

3.7* Automatic change of scale (function info & modification page 24)
3.8* Energy saving function (function info & modification page 24)

3.6   Enable automatic hourly internal calibration cycle. Measurement stopped for 8-15s.

GROUPES DU MENU PRINCIPAL ET DESCRIPTIONS DES FONCTIONS 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pour accéder au menu principal, entrer dans le menu Quick Start en appuyant sur la touche  et saisir le 
code par défaut (11111). Les fonctions grisées apparaissent à l'écran uniquement si d'autres fonctions sont 
actives ou si des modules optionnels sont installés. (Pour le détail des fonctions marquées du symbole «*», 
voir pages 23-28).  Les fonctions disponibles sur le transmetteur n'apparaissent pas toutes ci-dessous ; 
certaines sont réservées exclusivement à des fins de maintenance et ne peuvent pas être configurées. 

1.1 Diamètre nominal (DN) du capteur (entrer une valeur entre 0 et 3 000 mm) 
1.2 Données de calibration du capteur (entrer la valeur indiquée sur l'étiquette du capteur) 
1.3 Type de capteur : entrer les deux premiers caractères du numéro de série du capteur 
1.4 Position du capteur d'insertion : 0=1/8DN, 1=1/2DN, 2=7/8DN 
1.5 Paramétrage usine 
1.6 Réglage automatique selon ID (compteur à insertion uniquement) 
1.7 Réglage automatique selon ID (compteur à insertion uniquement) 
1.8 Longueur du câble reliant le capteur au convertisseur 
1.9 Fonctions de maintenance : code L3 requis 
1.10 Fonctions de maintenance : code L3 requis 
1.11 Fonctions de maintenance : code L3 requis 
1.12 Active la fonction de détection de conduite vide 
1.13* Valeur pour la sensibilité de détection de conduite vide 
1.14* Active la procédure de calibration automatique du zéro 

2.1* Valeur pleine échelle définie pour la plage n° 1 (infos et modification de la fonction 
page 23) 
2.2* Valeur pleine échelle définie pour la plage n° 2 
2.3* Unité de mesure et nombre de décimales (infos et modification page 24) 
2.4* Valeur d'impulsion à la sortie 1 (infos et modification de la fonction page 24) 
2.5* Valeur d'impulsion à la sortie 2 (infos et modification de la fonction page 24) 
2.6* Durée de l'impulsion générée à la sortie 1 (infos et modification page 24) 
2.7* Durée de l'impulsion générée à la sortie 2 (infos et modification page 24) 
2.8 Fréquence pleine échelle pour la sortie 1 (0,1 Hz-1 000,0 Hz) 
2.9 Fréquence pleine échelle pour la sortie 2 (0,1 Hz-1 000,0 Hz)

3.1* Constante de temps (infos et modification de la fonction page 24)
3.2* Seuil d'accélération (infos et modification de la fonction page 24) 
3.3* Seuil d'écrêtage en cas de signal anormal (infos et modification page 25) 
3.4 Seuil zéro faible débit : 0-25 % de la valeur pleine échelle 
3.5 Filtre sur l'alimentation : 0,1 s = mesure « prête » ; 0,5 s = filtre de bruit sur le liquide 
3.6 Active un cycle interne de calibration automatique toutes les heures. La mesure est 
arrêtée pendant 8-15 secondes. 
3.7* Changement automatique d'échelle (infos et modification de la fonction page 25) 
3.8* Fonction économie d'énergie (infos et modification de la fonction page 25) 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 608 of 1480



 
 

SE 56 

21 
 

4.1  Maximum flow rate value alarm setting
4.2  Minimum flow rate value alarm setting
4.3  Hysteresis threshold setting for the minimum and maximum flow rate alarms
4.5*Current output value in case of failure (function info & modification page 24)
4.6* Frequency output value in case of failure (function info & modification page 25)

6.1* Output 1 functions (function info & modification page 25)
6.2* Output 2 functions (function info & modification page 25)

6.3* Duty cycle value for pulses/frequency output (Info & modification page 26)

6.4* Choice of function the range of current output n.1 (Info & modification page 26)

8.1    Choice of the language: EN= English, IT=Italian, FR= French, SP= Spanish
8.2    Display update frequency: 1-2-5-10 Hz
8.3    Display contrast
8.4    Quick start menu visualization
8.5*  Enable the change value of the totalizers (info & modification page 27)

8.7*  Total direct (positive) flow totalizer reset (info & modification page 27)
8.8*  Partial direct (positive) flow totalizer reset (info & modification page 27)

8.6    Enable the page of net totalizer 

8.13*Value of conversion/currency for direct totalizer (info & modification page 27)

8.9*  Total reverse (negative) flow totalizer reset (info & modification page 27)
8.10*Partial reverse (negative) flow totalizer reset (info & modification page 27)

8.12  Choice of the numbers of decimals for the visualization currency value: From 0 to 3
8.11  Visualizes the values of the partial totalizer in the unit of selected currency

8.14*Value of conversion/currency for reverse totalizer (info & modification page 27)

5.1* Total direct (positive) flow totalizer reset enable
5.2* Partial direct (positive) flow totalizer reset enable
5.3* Total reverse (negative) flow totalizer reset enable
5.4* Partial reverse (negative) flow totalizer reset enable
5.6   Totalise counting lock command (see page 10)
5.7* Autozero calibration external command
5.9   Range change external command

7.1   Choice of the communication protocol for the IF2 device

7.3   Speed of the RS485 output (possible choices: 2400, 9600, 19200, 38400 bps)
7.4   Instruments answer delay

7.2   Address value of converter (range 0 - 255)

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 Réglage de la valeur maximale de l'alarme de débit
4.2 Réglage de la valeur minimale de l'alarme de débit 
4.3 Réglage du seuil d'hystérésis pour les alarmes de débit minimal et maximal 
4.5* Valeur de sortie de courant en cas de défaillance (infos et modification de la fonction 
page 25) 
4.6* Valeur de sortie fréquence en cas de défaillance (infos et modification de la fonction 
page 26) 

5.1* Activer la réinitialisation du totalisateur de débit direct total (positif)
5.2* Activer la réinitialisation du totalisateur de débit direct partiel (positif) 
5.3* Activer la réinitialisation du totalisateur de débit inverse total (négatif) 
5.4* Activer la réinitialisation du totalisateur de débit inverse partiel (négatif) 
5.6 Commande de verrouillage du comptage totalisateur (voir page 10) 
5.7* Calibration auto-zéro par commande externe 
5.9 Changement de plage par commande externe 

6.1* Fonctions sortie 1 (infos et modification de la fonction page 26)
6.2* Fonctions sortie 2 (infos et modification de la fonction page 26) 
6.3* Valeur cycle de fonctionnement pour sortie impulsions/fréquence (infos et modification 
page 27) 
6.4* Choix de la fonction et de la plage de sortie courant n° 1 (infos et modification page 27) 

7.1 Choix du protocole de communication pour le dispositif IF2
7.2 Valeur de l'adresse du convertisseur (plage 0 - 255) 
7.3 Vitesse de la sortie RS485 (possibilités : 2400, 9600, 19200, 38400 bps) 
7.4 Délai de réponse des instruments 

8.1 Choix de la langue : EN = anglais, IT = italien, FR = français, SP = espagnol
8.2 Fréquence de mise à jour de l'affichage : 1-2-5-10 Hz 
8.3 Niveau de contraste 
8.4 Visualisation du menu Quick Start 
8.5* Activer le changement de valeur des totalisateurs (infos et modification page 28) 
8.6 Activer page totalisateur net 
8.7* Réinitialisation du totalisateur de débit direct total (positif) (infos et modification page 28) 
8.8* Réinitialisation du totalisateur de débit direct partiel (positif) (infos et modification page 28) 
8.9* Réinitialisation du totalisateur de débit inverse total (négatif) (infos et modification page 28) 
8.10* Réinitialisation du totalisateur de débit inverse partiel (négatif) (infos et modification page 28) 
8.11 Visualisation des valeurs du totalisateur partiel dans l'unité monétaire sélectionnée 
8.12 Choix du nombre de décimales pour l'affichage de la valeur monétaire : de 0 à 3 
8.13* Valeur de conversion/devise pour totalisateur direct (infos et modification page 28) 
8.14* Valeur de conversion/devise pour totalisateur inversé (infos et modification page 28) 
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10.1*  Calibration of the converter (single occurrence each time function is selected)
10.2*  Converter auto test (single occurrence each time function is selected)
10.3*  Flow rate simulation enabling
10.4    Are service functions: need the L3 code
10.5    Are service functions: need the L3 code

11.1    Level 2 access code enter (user choice and setting of access code if required)
11.2    Load factory data pre-set
11.3    Load user data saved
11.4    Save user data

11.8    Visualisation of the total operation hours of the converter (function not editable)

11.12   KS (Coefficient for service use)

11.10   Ignore the calibration error during the switch on test (enable/disable)

11.5    Are service functions: need the L3 code
11.6    Are service functions: need the L4 code
11.7    Are service functions: need the L5 code

11.9    Are service functions: need the L4 code

11.11   KR (Coefficient for service use)

11.13   Are service functions: need the L3 code
11.14   Are service functions: need the L3 code
11.15   Are service functions: need the L3 code

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.1* Calibration du convertisseur (a lieu une seule fois à chaque sélection de la fonction)
10.2* Autotest du convertisseur (a lieu une seule fois à chaque sélection de la fonction) 
10.3* Activation de la simulation du débit 
10.4 Fonctions de maintenance : code L3 requis 
10.5 Fonctions de maintenance : code L3 requis 

11.1 Programmation du code d'accès L2 (choix de l'utilisateur et définition du code d'accès si 
nécessaire) 
11.2 Chargement des données d'usine par défaut 
11.3 Chargement des données utilisateur enregistrées 
11.4 Enregistrement des données utilisateur 
11.5 Fonctions de maintenance : code L3 requis 
11.6 Fonctions de maintenance : code L4 requis 
11.7 Fonctions de maintenance : code L5 requis 
11.8 Visualisation du nombre total d'heures de fonctionnement du convertisseur (fonction en 
lecture seule) 
11.9 Fonctions de maintenance : code L4 requis 
11.10 Ignorer l'erreur de calibration lors du test effectué à la mise sous tension 
(activer/désactiver) 
11.11 KR (Coefficient réservé à la maintenance) 
11.12 KS (Coefficient réservé à la maintenance) 
11.13 Fonctions de maintenance : code L3 requis 
11.14 Fonctions de maintenance : code L3 requis 
11.15 Fonctions de maintenance : code L3 requis
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                                              MENU       1 - CAPTEUR 
(POS. 1) Diamètre nominal du capteur        [DN =    XXXX] 

CONFIGURATION DES FONCTIONS DU MENU PRINCIPAL 
(description des fonctions avec un code d'accès de niveau inférieur à 3 ; Remarque : les fonctions de niveau 3 sont réservées à la maintenance) 

 
 
 
 
 

           
 
 
 

   
 
 
 
 
 

Les fonctions les plus importantes sont décrites ci-après, de même que la manière dont elles peuvent être 
modifiées ou activées/désactivées par l'utilisateur. 

MENU 1 - CAPTEUR 
      (POS. 1.14) Calibration « auto-zéro »                                                              [Autozero cal.] 

Cette fonction permet de remettre le compteur à zéro. Pour effectuer la calibration du zéro, il est 
indispensable que le capteur soit rempli de liquide et que ce dernier reste parfaitement immobile. 
Même un mouvement extrêmement faible du liquide est susceptible d'affecter le résultat et donc 
l'exactitude du système.  
Lorsqu'il est certain que les conditions ci-dessus sont remplies (c'est-à-dire que la valeur du débit en 
pourcentage est stable), appuyer pendant plus d'une seconde sur la touche     . S'assurer que la 
valeur de débit en pourcentage atteint zéro, sinon répéter l'opération. Lorsque la valeur est stable sur 
zéro, appuyer sur la touche       .  
(POS. 1.13) Seuil « Conduite vide »                      [E.P. thr.]  
Valeur de détection du seuil de conduite vide. La plage couverte par cette fonction va de 0 à 255. 
Étant donné que la sensibilité de la détection de conduite vide peut varier avec la conductivité du 
liquide, les branchements à la terre et le type de revêtement, il est possible si nécessaire d'ajuster 
manuellement le seuil préréglé. Il est recommandé de vérifier périodiquement son bon 
fonctionnement. L'augmentation de la valeur indique une diminution de la sensibilité. 
 
 

     MENU 2 - ÉCHELLES 
(POS. 2.1-2.2) Pleines échelles n° 1-2                           [Fs1-2=dm³/s X.XXXX]  
Les valeurs pleines échelles n° 1-2 représentent le signal de sortie correspondant (20 mA) au débit maximal 
du compteur (max. 10 m/s). Quatre champs doivent être remplis pour définir ce paramètre, de gauche à 
droite : 1) unités de mesure du volume, 2) type d'unité, 3) unités de mesure du temps et 4) valeur 
numérique. La sélection est opérée en positionnant le curseur sur le champ à modifier. Pour modifier le type 
d'unité de mesure (métrique, britannique ou américain, masse ou volume), le curseur doit être positionné 
sur le symbole « / » (champ n° 2). Lorsque le diamètre nominal est réglé sur zéro, seul le champ 
numérique peut être modifié car les unités de mesure restent en m/sec. 
Les tableaux suivants indiquent les unités de mesure du débit et du volume disponibles. Le transmetteur 
accepte tout type de combinaison d'unités de mesure satisfaisant les deux conditions suivantes :  
 Valeur du champ numérique ≤ 9999  
 1/25 fsmax ≤ valeur du champ numérique ≤ fsmax. 
où fsmax est la valeur pleine échelle maximale correspondant au capteur, égale à une vitesse de 
liquide de 10 m/sec. Les unités de mesure sont indiquées telles qu'elles apparaissent à l'écran. Les 
unités britanniques et américaines sont respectivement différenciées en utilisant des majuscules et 
des minuscules. 
 

   Menu visualisé sur le transmetteur (de 1 à 11)

Description succincte de la fonction 

Identification de la fonction (non visualisé à l'écran)

Invitation à saisie 
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Lorsqu'une unité de mesure de masse est définie, la fonction de densité est automatiquement activée 
par le système. Il convient de noter que la mesure de la masse est extrêmement sensible à la 
température. Cela risque d'entraîner d'importantes erreurs de mesure avec certains liquides. L'unité 
de mesure du temps peut être choisie parmi les valeurs suivantes : s = seconde, m = minute, h = 
heure, d = jour. 
(POS. 2.3) Unités de mesure et nombre de décimales               [Tot.MU=dm³ X.XXX] 
Configuration de l'unité de mesure et du nombre de décimales pour l'affichage des volumes. Pour 
configurer l'unité de mesure, positionner le curseur sur le champ de l'unité de mesure. Pour définir le 
type d'unité de mesure, positionner le curseur sur un espace vide entre l'unité de mesure et la valeur 
numérique qui suit ; pour déterminer le nombre de décimales, positionner le curseur sur la valeur 
numérique du champ et choisir l'une des combinaisons possibles : 1000-01.00-001.0-00001. 
(POS. 2.4-2.5) Valeur impulsions sur sorties 1-2 et unité de mesure du total   

[Pls1-2=dm³ X.XXXXX] 
Configuration du volume correspondant à une impulsion sur les sorties 1-2 (les unités doivent être 
identiques aux fonctions « Pleine échelle » (POS. 2.1 et 8) et « Totalisateur »). Trois champs doivent 
être remplis pour définir ce paramètre, de gauche à droite : 1) unités de mesure, 2) type d'unité et 3) 
valeur numérique. La sélection se fait en positionnant le curseur sur le champ à modifier. Pour 
modifier le type d'unité (métrique, britannique ou américain, masse ou volume), positionner le 
curseur sur l'espace vide entre l'unité de mesure et la valeur numérique. Lorsque le diamètre nominal 
est réglé sur zéro, seul le champ numérique peut être modifié puisque l'unité de mesure reste en 
mètres (m) ou en pieds (ft). Seules les unités décrites ci-dessus peuvent être sélectionnées. Cette 
fonction est active uniquement si l'émission d'impulsions sur la sortie 1 est activée. 
(POS. 2.6-2.7) Durée d'impulsion sur les sorties 1-2                        [Tpls1-2=ms XXXX.XX] 
Configuration de la durée de l'impulsion générée sur les sorties 1-2 comme pour les (POS 2.4-2.5). 
Cette valeur est exprimée en millisecondes et doit se situer entre 0,4 et 9999,99. En présence de la 
sortie haute fréquence, la valeur minimale peut être réduite à 0,04 milliseconde. ATTENTION : étant 
donné que le transmetteur ne peut détecter le type de dispositif auquel il est relié, l'utilisateur doit 
vérifier si la valeur de la durée d'impulsion est compatible avec le dispositif externe traitant ces 
impulsions. À titre d'exemple, si un compteur d'impulsions électromécanique est relié, deux types de 
problèmes peuvent se poser : si l'impulsion est trop longue, la bobine peut fondre ; si elle est trop 
courte, le compteur risque de ne pas pouvoir fonctionner.  

 
MENU 3 - MESURE 

(POS. 3.1) Constante de temps                                                    [Tconst=s XXXX.X] 
Ce paramètre a une incidence sur le filtre d'intégration, accélérant ou ralentissant le temps de réponse en fonction de 
la valeur définie. Plus la valeur est élevée, plus la mesure est stable ; les valeurs les plus courantes vont de 1 à 5 
secondes. La valeur de ce paramètre doit se situer entre 0 (filtre d'intégration désactivé) et 6 000,0 secondes. Le 
diagramme suivant illustre la réponse de l'appareil pour une variation de débit comprise entre 0 et 100 % au cours de 
la période constante de temps T. 
(POS. 3.2) Seuil d'accélération                            [Skip thr=% XXX] 
Configuration du seuil d'accélération. Le seuil d'accélération est la limite au-delà de laquelle une variation du débit 
détermine une réponse immédiate à la sortie, sans être filtrée par la constante de temps. Cette fonction permet au 
transmetteur de réagir immédiatement en cas de variations importantes du débit, filtrant (et retardant) la réponse 
pour obtenir de petites variations ; il en résulte une mesure très stable. La valeur est définie en pourcentage de la 
valeur pleine échelle (de 0 à 125 %). Si cette valeur est réglée sur zéro, toute variation du débit supérieure à 0,5 % de 
la valeur pleine échelle activera immédiatement une réponse à la sortie. Les diagrammes suivants illustrent la réponse 
de l'appareil dans deux cas : tout d'abord, une variation du débit de 0 à 10 % complètement absorbée par l'effet de la 
constante de temps ; ensuite, une variation de 10 à 100 % dépassant le seuil d'accélération puis envoyée 

in3 Pouce cube 
Gal Gallon américain
GAL Gallon britannique
ft3 Pied cube
Bbl Baril standard 
BBL Baril de pétrole 
yd3 Yard cube
kgl kGallon américain
KGL kGallon britannique

  

cm3 Centimètre cube
Ml Millilitre 
L Litre 

dm3 Décimètre cube
Dal Décalitre
Hl Hectolitre
m3 Mètre cube

  

Oz Once
Lb Livre
Ton Tonne 

américaine 

G Gramme
Kg Kilogram-

me 
T Tonne
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immédiatement à la sortie. En fait, il existe toujours une durée minimale entre l'acquisition de la mesure et la mise à 
jour des sorties. 
 
 
 
 
 
 
 
 
 
 
 
 

 
(POS. 3.3) Seuil d'écrêtage                           [Peak thr=% XXX]                
Configuration du seuil d'écrêtage en cas de signal anormal. Ce paramètre permet de déterminer la valeur maximale de 
l'écart de l'échantillon mesuré par rapport à la valeur moyenne. Si une valeur mesurée ultérieurement est supérieure à 
la limite définie, cette valeur est réduite à la valeur limite. Cette fonction est utilisée pour rendre le compteur moins 
sensible à d'importantes perturbations au niveau de la mesure du débit, telles qu'elles peuvent se produire lorsque des 
solides en suspension dans le liquide entrent en contact avec les électrodes, déclenchant un important bruit électrique. 
Les valeurs autorisées pour cette fonction sont comprises entre 0 et 125 % et sont liées à la valeur pleine échelle. Si ce 
paramètre est réglé sur zéro, la fonction de détection de crête est désactivée ; tout nouvel échantillon de mesure sera 
alors accepté et traité tel quel par le transmetteur. 
(POS. 3.7) Activation du changement automatique d'échelle                                      [Autorange=ON/OFF] 
Activation/désactivation du changement automatique d'échelle. Le compteur peut comporter deux plages de mesures 
différentes pour s'adapter aux conditions de processus variables. Afin d’obtenir les meilleurs résultats avec cette 
fonction, il est important que la plage n° 2 soit supérieure à la n° 1. Lorsque le débit augmente et atteint 100 % de la 
pleine échelle n° 1, le compteur bascule automatiquement sur l'échelle n° 2. Lorsque le débit diminue une nouvelle 
fois pour atteindre une valeur équivalente sur l'échelle n° 2 (égale à 90 % de la pleine échelle n° 1), l’échelle n° 1 est 
alors à nouveau active. Valeurs autorisées pour ce paramètre : ON / OFF. 
(POS. 3.8) Activation de l'économie d'énergie                                                               [E.saving=ON/OFF] 
Activation de la fonction d'économie d'énergie automatique. Cette fonction est utilisée lorsque l’appareil est alimenté 
par une batterie ou des piles solaires, permettant une économie d'énergie de 60 à 80 %. La fonction d'économie 
d'énergie contrôle le ratio des cycles d'alimentation des bobines sans avoir aucun impact sur le cycle de mesure. 
Lorsque la fonction d'économie d'énergie est activée et que le débit est stable, le nombre de cycles « OFF » est 
supérieur au nombre de cycles « ON », ce qui entraîne une réduction de la consommation d'électricité moyenne. Si le 
débit varie brusquement, le compteur bascule alors sur un nombre plus élevé de cycles de mesure, afin d'obtenir un 
temps de réponse plus rapide. Le nombre de cycles d'alimentation diminue à nouveau lorsque le débit redevient 
stable. Si le débit varie en dessous de la valeur en pourcentage du « seuil d'accélération », le compteur reprend les 
cycles « OFF ». Lorsque le débit dépasse ce seuil, le compteur augmente le nombre de cycles de mesure.  
La vitesse à laquelle le compteur bascule entre l'augmentation et la diminution des cycles d'alimentation varie. Entre 
un débit constant et un débit variable, le processus est très rapide, tandis que le passage d'un débit rapide à un débit 
stable est beaucoup plus lent. Valeurs autorisées pour ce paramètre : ON / OFF. N.B. : pour optimiser cette fonction, 
une valeur comprise entre 10 et 15 pour le seuil d'accélération est recommandée. 
 

MENU 4 - ALARMES 
(POS. 4.5) Valeur du débit de courant en cas de défaillance                 [mA v.fault =% XXX] 
Configuration de la valeur de la sortie courant 0/4...20 mA en cas d'alarme liée au matériel.  
La plage autorisée est comprise entre 0 et 120 % de l’échelle de 0 - 20 mA, 120 % correspond à 24 mA et 
ne dépend pas de la plage sélectionnée (0…20 / 4…20 mA). La recommandation NAMUR NE43 exige une 
valeur de signalisation d’alarme pour la sortie courant inférieure à 3,6 mA (<18 %) ou supérieure à 21 mA 
(>105 %). Il est préférable de définir la valeur de cette fonction sur 10 %, de sorte que, dans les cas 
susmentionnés, la valeur du courant soit de 2 mA, permettant les diagnostics suivants : 
 courant < 2 mA moins 5 % : ligne interrompue, alimentation ou transmetteur défectueux ; 
 2 mA moins 5 % ≤ courant ≤ 2 mA plus 5 % : alarme liée au matériel ; 

MESURE
MESURE

DÉBIT

DÉBIT

Effet de la constante de temps seule Effet de la constante de temps + 
seuil d'accélération 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 613 of 1480



 
 

SE 56 

26 
 

 4 mA ≤ courant ≤ 20 mA : plage de fonctionnement normale ; 
 20 mA < courant ≤ 22 mA : en dehors de la plage, mesure supérieure à 100 % de la pleine échelle. 
(POS. 4.6) Valeur de fréquence à la sortie en cas de défaillance            [Hz v.fault=% XXX] 
Configuration de la valeur de fréquence à affecter à la sortie on/off dans un ou plusieurs des cas suivants : 
 conduite vide ; bobines interrompues ; erreur ADC 
La plage autorisée est comprise entre 0 et 125 % de la valeur de fréquence à pleine échelle.  
Bien qu’aucune règle spécifique ne régisse ces cas de figure, il serait commode d'utiliser les informations de 
défaillance comme suit : 
 0% Hz ≤ fréquence ≤ 100 % de la pleine échelle : plage de fonctionnement normale ; 
 100 % de la pleine échelle < fréquence ≤ 110 % de la pleine échelle : dépassement, mesure 
supérieure à 100 % de la pleine échelle. 
 115 % de la pleine échelle ≤ fréquence ≤ 125 % de la pleine échelle : alarme liée au matériel. 

 
MENU 5. ENTRÉES 

( POS. 5.1-5.2-5.3-5.4) Activation de la réinitialisation des totalisateurs partiels/totaux 
[T+-/P+- reset= ON/OFF] 
Lorsque cette fonction est active, les totalisateurs peuvent être réinitialisés en appliquant une tension 
sur l'entrée on/off ou à partir du clavier. 
(POS.5.7) Calibration « auto-zéro » activée par commande externe 
 [Calibration=ON/OFF] 
Cette fonction permet d'activer et de désactiver le système de calibration auto-zéro. Lorsque cette 
fonction est active, en appliquant une tension sur les bornes de l'entrée on-off, le transmetteur 
déclenche un cycle de calibration auto-zéro. ATTENTION : si la tension est appliquée moins d’une 
seconde, le compteur déclenche un cycle de calibration automatique pour compenser les éventuelles 
variations thermiques. Si la tension est appliquée plus d’une seconde, le compteur déclenche une 
calibration auto-zéro de la mesure.  
 

MENU 6 - SORTIES 
(POS. 6.1) Choix de la fonction correspondant à la sortie on/off 1  [Out1=XXXXXX]             
Choix de la fonction correspondant à la sortie numérique 1. Les fonctions sont répertoriées dans le 
tableau ci-dessous. 
(POS. 6.2) Choix de la fonction correspondant à la sortie on/off 2  [Out2=XXXXXX]             
Choix de la fonction correspondant à la sortie numérique 2. Les fonctions sont répertoriées dans le 
tableau ci-dessous. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FONCTIONS POUR SORTIES 1 ET 2
 OFF : DÉSACTIVÉ 
 #1PULS+ : IMPULSION POUR DÉBIT POSITIF (SORTIE 1) 
 #1PULS- : IMPULSION POUR DÉBIT NÉGATIF (SORTIE 1) 
 #1PULS± : IMPULSION POUR DÉBITS POSITIFS ET NÉGATIFS (SORTIE 1) 
 #2PULS+ : IMPULSION POUR DÉBIT POSITIF (SORTIE 2) 
 #2PULS- : IMPULSION POUR DÉBIT NÉGATIF (SORTIE 2) 
 #2PULS± : IMPULSION POUR DÉBITS POSITIFS ET NÉGATIFS (SORTIE 2) 
 #1FREQ+ : FRÉQUENCE POUR DÉBIT POSITIF (SORTIE 1) 
 #1FREQ- : FRÉQUENCE POUR DÉBIT NÉGATIF (SORTIE 1) 
 #1FREQ± : FRÉQUENCE POUR DÉBITS POSITIFS ET NÉGATIFS (SORTIE 1) 
 #2FREQ+ : FRÉQUENCE POUR DÉBIT POSITIF (SORTIE 2) 
 #2FREQ- : FRÉQUENCE POUR DÉBIT NÉGATIF (SORTIE 2) 
 #2FREQ± : FRÉQUENCE POUR DÉBITS POSITIFS ET NÉGATIFS (SORTIE 2) 
 SIGN : SENS D'ÉCOULEMENT DU DÉBIT (SOUS TENSION = -) 
 RANGE : SORTIE INDICATION PLAGE (SOUS TENSION = ÉCHELLE 2) 
 MAX AL : SORTIE DÉBIT MAX. (SOUS TENSION = AL. OFF) 
 MIN AL : SORTIE DÉBIT MIN. (SOUS TENSION = AL. OFF) 
 MAX+MIN : SORTIE ALARME DÉBIT MAX. ET MIN. (SOUS TENSION = AL. OFF) 
 EMPTY PIPE : SORTIE ALARME CONDUITE VIDE (SOUS TENSION = CONDUITE PLEINE) 
 OVERFLOW. : SORTIE ALARME HORS PLAGE (SOUS TENSION = DÉBIT OK) 
 HW ALARM : SORTIE ALARME CUMULÉE interruption bobines, conduite vide, erreur de mesure  

(SOUS TENSION = PAS D'ALARME)
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(POS. 6.3) Cycle de fonctionnement :                                                         [Duty cycle=% XX]  
durée relative des impulsions de la sortie fréquence  [OUT.1=XXXXXX]  
Cette fonction définit le rapport de temps entre les états ON et OFF en cas d’utilisation des sorties 
fréquence : 50 % signifie que la phase ON est égale à la phase OFF, 60 % que la phase ON durera 
60 % et la phase OFF 40 % du cycle de fonctionnement total. Pour les sorties impulsion, le cycle de 
fonctionnement définit uniquement la phase OFF car la phase ON est déjà réglée par la fonction 
« PULSE DURATION » (Durée d’impulsion) (cf. menu « 2 - ÉCHELLES »). Dans ce cas, par exemple, si 
le cycle de fonctionnement est défini sur 50 % et la durée d'impulsion sur 50 ms, la phase OFF sera 
égale à la phase ON. La formule de calcul de la durée minimale de la phase OFF et de la durée du 
cycle total est la suivante : 
T. cycle total = 100 x (durée d’impulsion en ms) / (cycle de fonctionnement) 
T. phase OFF = T. cycle total - durée d'impulsion 
N.B. : NE PAS régler le cycle de fonctionnement sur 0 lors de l'utilisation de la fonction en mode 
fréquence. Si la valeur de la fonction est réglée sur 0, l'émission des impulsions a lieu en mode 
synchrone avec le débit. La fonction est active uniquement si l'une des sorties est réglée sur la 
fonction impulsion et/ou fréquence. 
(POS. 6.4) Option et plage du débit de courant [Out mA=X_XX±XXX]  
Cette fonction permet de régler le débit de courant n° 1. Cette fonction est en option et n'apparaît 
pas tant que l'option n'a pas été demandée. Trois champs permettent de modifier cette fonction : 
• Point zéro : 4 ou 0 mA 
• Pleine échelle : 20 ou 22 mA 
• Champ : + = positif, - = négatif, ± = les deux, -0+ = point zéro central 
Les valeurs correspondant aux points de l'échelle sont illustrées dans le tableau suivant : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dans des conditions d'alarme du matériel « HW ALARM » (bobines interrompues, conduite vide, erreur de 
mesure), la valeur de courant est programmée par la fonction « mA v.fault » (pos. 4.5) et est exprimée en 
pourcentage d'une plage d'intensité de courant fixe, où : 0 % = 0 mA et 110 % = 22 mA. 
 
 
 
 
 
 
 
 
 
 
 

VALEURS ACTUELLES EN mA ASSOCIÉES À LA VALEUR EN % DE LA PLEINE ÉCHELLE 

CHAMP POSSIBLE 
VALEUR DE DÉBIT INVERSE ZÉRO VALEUR DE DÉBIT DIRECT 

≤ -110% -100% 0% +100% ≥+110% 

OutmA = 0 - 20 + 0 0 0 20 20 

OutmA = 0 - 22 + 0 0 0 20 22 

OutmA = 4 - 20 + 4 4 4 20 20 

* OutmA = 4 - 22 + 4 4 4 20 22 

OutmA = 0 - 20 - 20 20 0 0 0 

OutmA = 0 - 22 - 22 20 0 0 0 

OutmA = 4 - 20 - 20 20 4 4 4 

OutmA = 4 - 22 - 22 20 4 4 4 

OutmA = 0 - 20 ± 20 20 0 20 20 

OutmA = 0 - 22 ± 22 20 0 20 22 

OutmA = 4 - 20 ± 20 20 4 20 20 

OutmA = 4 - 22 ± 22 20 4 20 22 

OutmA = 0 - 20 –0+ 0 0 10 20 20 

OutmA = 0 - 22 –0+ 0 1 11 21 22 

** OutmA = 4 - 20 –0+ 4 4 12 20 20 

OutmA = 4 - 22 –0+ 4 4.8 12.8 20.8 22 

 
* Exemple 1 :  sortie  4-22 + ** Exemple  2 : sortie 4-20 –0+

22 mA

20 mA

-110% PE -100% PE +100% PE +110% PE
zero

4 mA

I (mA) I (mA)
20 mA

-110% PE -100% PE +100% PE +110% PE
zero

12 mA

4 mA
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MENU 8 - AFFICHAGE 

(POS. 8.5) Activation modifier totalisateur       [Tot.modif.=ON/OFF] 
Activer cette fonction pour modifier le totalisateur. Procéder de la manière suivante à partir des pages 
de visualisation : 
1) Appuyer sur la touche       , saisir le CODE L2 si nécessaire (ou passer à l'étape 2) et appuyer sur 

la touche         
2) Déplacer le curseur à l'aide de la touche        pour modifier la valeur numérique et appuyer sur la 

touche        pour accéder puis pour confirmer la valeur modifiée. 
3) Placer le curseur sur « RESET TOTALIZ.? » (Réinitialiser totalisateur ?). Appuyer sur la  

touche      , puis sur la touche       pour confirmer ou sur n'importe quelle autre touche pour 
annuler cette opération. 

Lorsque la fonction 8.5 est désactivée, il est possible de réinitialiser le totalisateur en appuyant sur la 
touche       à partir de la page de visualisation, lorsque l'invite de commande « RESET TOTALIZ. ? » 
apparaît. Appuyer sur la touche      , puis sur la touche       pour confirmer ou sur n'importe quelle 
autre touche pour annuler cette opération. 
(POS. 8.7-8.8-8.9-8.10) Activation réinitialisation totalisateur total/partiel[T/P/-/+ reset] 
Permet d'activer la réinitialisation du totalisateur de débit total et partiel. 
Appuyer sur la touche       lors de la visualisation de la fonction concernée pour activer les fonctions 
8.7-8.8-8.9-8.10. Si l'invite de commande « EXECUTE ? » (Exécuter ?) apparaît, appuyer sur la touche 
        pour continuer. Appuyer sur n'importe quelle autre touche pour annuler l'opération. 
N.B. : Les totalisateurs PARTIELS peuvent aussi être réinitialisés de la manière suivante : 
 À partir de l'une des pages de visualisation, appuyer sur la touche       .  
 Entrer le code L2 et appuyer sur la touche     . L'invite de commande suivante apparaît : 
« EXECUTE? » (Exécuter ?). Appuyer sur la touche         pour continuer. Appuyer sur n'importe quelle 
autre touche pour annuler l'opération. 
(POS. 8.13-8.14) Facteur de conversion pour les totalisateurs de débit direct    [EUR/dm³+/- =X]  
Configuration de la valeur de conversion/devise pour les totalisateurs de débit direct (positif). Ce 
paramètre est composé de trois champs, de gauche à droite : 1) symbole monétaire, 2) symbole 
monétaire par défaut/personnalisé, 3) coefficient de conversion. Placer le curseur sur le champ à 
modifier pour le sélectionner. La définition du symbole monétaire peut être effectuée de deux façons : 

1. en choisissant l'un des 7 symboles monétaires prédéfinis (norme ISO 4217-REV81) : 
EUR = euro ; USD = dollar américain ; CAD = dollar canadien ; AUD = dollar australien ; 
GPB = livre sterling ; CHF = franc suisse ; JPY = yen japonais. 

2. en saisissant une devise personnalisée avec trois caractères (chiffres ou lettres). Pour 
modifier ces caractères, le curseur doit être positionné sur le symbole « / » (champ n° 2). 

 
MENU 10 - DIAGNOSTIC 

(POS. 10.1) Calibration du compteur                      [Calibration] 
Cette fonction permet d'activer la fonction de calibration du compteur. Activer cette fonction en 
appuyant sur la touche           lors de la visualisation de la fonction. L'invite de commande suivante 
apparaît : « EXECUTE? » (Exécuter ?). Appuyer sur la touche         pour continuer. Appuyer sur 
n'importe quelle autre touche pour annuler l'opération. 
(POS. 10.2) Fonction « Autotest »                           [Self test] 
Fonction autotest du compteur. Cette fonction arrête les fonctions normales du compteur et effectue 
un cycle de test complet sur les circuits d'entrée de mesure et sur le générateur d'excitations. Pour 
activer cette fonction, la sélectionner en appuyant sur la touche          ; à l'invite de commande : 
« EXECUTE? » (Exécuter ?), appuyer sur la touche         pour démarrer le test ou sur n'importe quelle 
autre touche pour annuler l'opération. Le résultat du test s’affiche à l’écran. À la fin du test, l'écran 
affiche à nouveau l'une des pages de visualisation. La fonction est exécutée automatiquement à 
l'allumage du dispositif. En cas d'erreur, voir page 28 pour les actions correctives. 
(POS. 10.3) Simulation du débit                                            [Simulation = ON/OFF]       
Activation de la simulation du débit. Cette fonction permet de générer un signal interne simulant le 
débit, permettant ainsi de tester les sorties et tous les appareils connectés. Une fois cette fonction 
activée, la simulation du débit peut être : 
- configurée : en appuyant sur la touche           à partir de l'une des quatre pages de visualisation ; 
- lancée : en appuyant sur la touche       après l'avoir configurée ; 
- terminée : en appuyant sur la touche           à partir des pages de visualisation et en appuyant 
ensuite sur la touche          
 
(voir page 14 pour la description des symboles des touches) 
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MESSAGES D'ALARME, CAUSES ET ACTIONS CORRECTIVES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Messages ANOMALIES MESURE À PRENDRE 

NO ALARMS Tout fonctionne correctement. ----- 

MAX ALARM Le débit est supérieur au seuil maximal défini. Contrôler le seuil défini pour le débit maximal et 
les conditions du process. 

MIN ALARM Le débit est inférieur au seuil minimal défini. Contrôler le seuil défini pour le débit minimal et 
les conditions de processus. 

FLOW RATE >FS Le débit est supérieur à la valeur pleine échelle définie sur 
l’appareil. 

Contrôler la valeur pleine échelle définie sur 
l’appareil et les conditions de processus. 

PULSE/FREQ>FS La sortie impulsion de l’appareil est saturée et ne peut générer le 
nombre suffisant d'impulsions. 

Définir une unité de volume plus importante ou, si 
le compteur relié le permet, réduire la valeur de la 
durée d'impulsion. 

EMPTY PIPE La conduite est vide ou le système de détection n’a pas été 
calibré correctement. 

Vérifier si la conduite est vide ou refaire la 
procédure de calibration de conduite vide. 

INPUT NOISY Mesure fortement perturbée par des bruits extérieurs ou liaison 
entre le transmetteur et le capteur interrompue. 

Vérifier l’état des câbles reliant le capteur, les 
connexions de mise à la terre des dispositifs ou la 
présence éventuelle de sources de bruit. 

EXCITATION 
FAIL 

Les bobines ou le câble de raccordement du capteur sont 
interrompus. Vérifier les câbles de connexion au capteur. 

CURR. LOOP 
OPEN 

La sortie 0/4...20 mA de base ou optionnelle n’est pas 
correctement connectée à une charge valide. 

Vérifier que la charge est appliquée à la sortie 
(max. 1 000 ohm). 

Pour désactiver l’alarme, régler la valeur « mA 
VAL.FAULT » (menu alarme) sur 0. 

P.SUPPLY FAIL Alimentation différente de celle spécifiée sur l’étiquette. Appliquer une alimentation conforme à celle 
spécifiée sur l’étiquette. 

MAINTENANCE ET DEPANNAGE 
 

Consignes de sécurité 
 
DANGER 
Risque de blessure dû à la pression élevée dans l’installation. 
- Stopper la circulation du fluide et évacuer la pression des conduites avant de desserrer 

les raccordements au process. 
Rique de blessure par décharge électrique. 
- Couper et consigner l’alimentation électrique avant d’intervenir sur l’installation. 
- Respecter la règlementation en vigueur en matière de prévention des accidents et de 

sécurité relative aux appareils électriques. 
 
AVERTISSEMENT 
Danger dû à une maintenance non conforme. 
- Ces travaux doivent être effectués par du personnel qualifié et habilité, disposant des 

outils appropriés. 
- Garantir un redémarrage contrôlé de l’installation, après toute intervention. 
- Si vous devez remplacer une pièce de l’appareil, contacter votre revendeur Bürkert. 
 
REMARQUE 
L’appareil peut être endommagé par le produit de nettoyage. 
- Nettoyer l’appareil avec un chiffon légèrement imbibé d’eau ou d’un produit compatible 
avec les matériaux qui le composent. 
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CODES DESCRIPTIONS DES ANOMALIES MESURE À PRENDRE
0001 Problème avec le circuit de surveillance

RENVOYER LE DISPOSITIF  

0002 Mauvaise configuration des données d’usinage dans 
l’EEPROM 

0004 Mauvaise configuration des données de sécurité dans 
l’EEPROM 

0008 EEPROM défectueuse

0010 Clavier défectueux (une ou plusieurs touches 
enfoncées au cours du test) 

0020 Tension d’alimentation (+3.3) hors plage
0040 Tension d’alimentation (+13) trop faible (<10V)
0080 Tension d’alimentation (+13) trop élevée (>14V)

0200 Délai de calibration du circuit d’entrée dépassé 
(circuit d’entrée cassé) 

0400 Gain de l’étage d’entrée hors plage 
Vérifier l’état des câbles reliant le capteur au transmetteur, les 
connexions de mise à la terre ou la présence éventuelle de sources 
de bruit anormales et fortes. 

0800 Interruption sur le circuit des bobines 
Vérifier l’état des câbles reliant le capteur au transmetteur. 

0C00 Alarme cumulée 0800 + 0400 Voir la signification de chaque code 

 
CODES D'ERREUR 

 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 

EMBALLAGE, TRANSPORT 
ATTENTION 
Dommages dus au transport. 
Le transport peut endommager un appareil insuffisamment protégé. 
- Transporter l’appareil dans un emballage résistant aux chocs, à l’abri de l’humidité et des 

impuretés.  
- Ne pas exposer l’appareil à des températures en dehors de la plage de température de 

stockage. 
- Protéger les interfaces électriques à l’aide de bouchons de protection. 
 
STOCKAGE 
ATTENTION 
Un mauvais stockage peut endommager l’appareil. 
- Stocker l’appareil dans un endroit sec et à l’abri de la poussière. 
- Température de stockage : -20 à +50°C. 
 
ELIMINATION DU PRODUIT 
Eliminer l’appareil et l’emballage dans le respect de l’environnement. 
ATTENTION 
Dommages à l’environnement causés par des pièces contaminées par des 
fluides. 
- Respecter les prescriptions en vigueur en matière d’élimination des déchets et de 
protection de l’environnement. 
 
Remarque:  
Respecter les prescriptions nationales en matière d’élimination ds déchets. 
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DÉCLARATION DE CONFORMITÉ 
 
 
 
 
 
 
 
 
 
 

 déclare sous sa propre responsabilité que les produits ci-dessous 
 

 
Modèle de convertisseur  

 
 

SE 56 
 
 

Modèles de capteurs : 
 
 

S051 – S054 – S055 – S056 
 
 
auxquels la présente déclaration fait référence sont conformes aux 
normes européennes harmonisées suivantes : 

 
 CEI EN 61010-1 (2001) 
 CEI EN 61326-1 (2007) 

 
 et répondent donc aux exigences essentielles des directives CE : 

 
 2006/95/CE (directive basse tension) 
 2004/108/CE  
   (directive sur la compatibilité électromagnétique – CEM) 

 
 
 
 
 

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 619 of 1480



 
 
 
 
 
 
 

110_FR_BU_3_3_6X.doc 

 
 

          
           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Le numéro de version du présent manuel est indiqué par le quatrième chiffre en 
partant de la droite. Les trois derniers caractères du nom du fichier identifient la 
version du logiciel à laquelle se rapporte le manuel. La version du logiciel du 
transmetteur s'affiche à la mise sous tension de l'appareil. 
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List of related manuals

GENERAL MANUALS

ACS550-01/U1 User's Manual (0.75…160 kW) / 
(1…200 hp)
3AFE64804588 (3AUA0000001418) (English)
• Safety
• Installation
• Start-up, control with I/O and ID Run
• Control panels
• Application macros
• Parameters
• Embedded fieldbus
• Fieldbus adapter
• Diagnostics
• Maintenance
• Technical data
Flange Mounting Instructions

OPTION MANUALS

(delivered with optional equipment)

MFDT-01 FlashDrop User's Manual
3AFE68591074 (English)
OHDI-01 115/230 V Digital Input Module User's Manual
3AUA0000003101 (English) 
OREL-01 Relay Output Extension Module User's 
Manual
3AUA0000001935 (English) 
OTAC-01 User’s Manual Pulse Encoder Interface 
Module User’s Manual
3AUA0000001938 (English)
RCAN-01 CANopen Adapter User's Manual
3AFE64504231 (English)
RCCL-01 CC-Link Adapter Module User's Manual
3AUA0000061340 (English)
RCNA-01 ControlNet Adapter User's Manual
3AFE64506005 (English)
RDNA-01 DeviceNet Adapter User's Manual
3AFE64504223 (English)
RECA-01 EtherCAT Adapter Module User's Manual
3AUA0000043520 (English)

Kit, IP21 / UL type 1 Frame size Code (English)

FMK-A-R1 R1 100000982
FMK-A-R2 R2 100000984
FMK-A-R3 R3 100000986
FMK-A-R4 R4 100000988
AC8-FLNGMT-R5 1 R5 ACS800-

PNTG01U-ENAC8-FLNGMT-R6 1 R6
1. Not available for ACS550-01 series

Kit, IP54 / UL type 12 Frame size Code (English)

FMK-B-R1 R1 100000990
FMK-B-R2 R2 100000992
FMK-B-R3 R3 100000994
FMK-B-R4 R4 100000996

 

REPL-01 Ethernet POWERLINK Adapter Module 
User's Manual
3AUA0000052289 (English)
RETA-01 Ethernet Adapter Module User's Manual
3AFE64539736 (English)
RETA-02 Ethernet Adapter Module User's Manual
3AFE68895383 (English)
RLON-01 LONWORKS® Adapter Module User’s Manual
3AFE64798693 (English)
RPBA-01 PROFIBUS DP Adapter User's Manual
3AFE64504215 (English)
SREA-01 Ethernet Adapter User's Manual
3AUA0000042896 (English)
Typical contents
• Safety
• Installation
• Programming/Start-up
• Diagnostics
• Technical data

MAINTENANCE MANUALS 

Guide for Capacitor Reforming in ACS50, ACS55, 
ACS150, ACS310, ACS320, ACS350, ACS550 and 
ACH550
3AFE68735190 (English)

CANopen is a registered trademark of CAN in Automation 
e.V.
CC-Link is a trademark of CC-Link Partner Association.
ControlNet™ is a trademark of ODVA™.
DeviceNet™ is a trademark of ODVA™.
DRIVECOM is a registered trademark of DRIVECOM User 
Group e.V.
EtherCAT is a registered trademark of Beckhoff.
EtherNet/IP™ is a trademark of ODVA™.
LONWORKS® is a registered trademark of Echelon 
Corporation.
Modbus and Modbus/TCP are registered trademarks of 
Schneider Automation Inc.
PROFIBUS, PROFIBUS DP and PROFINET IO are 
registered trademarks of Profibus International.
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Use of warnings and notes

There are two types of safety instructions throughout this manual:

• Notes draw attention to a particular condition or fact, or give information on a 
subject. 

• Warnings caution you about conditions which can result in serious injury or death 
and/or damage to the equipment. They also tell you how to avoid the danger. The 
warning symbols are used as follows:

Electricity warning warns of hazards from electricity which can cause physical 
injury and/or damage to the equipment. 

General warning warns about conditions, other than those caused by electricity, 
which can result in physical injury and/or damage to the equipment.

WARNING! The ACS550 adjustable speed AC drive should ONLY be installed by a 
qualified electrician.

WARNING! Even when the motor is stopped, dangerous voltage is present at the 
power circuit terminals U1, V1, W1 and U2, V2, W2 and, depending on the frame 
size, UDC+ and UDC-, or BRK+ and BRK-.

WARNING! Dangerous voltage is present when input power is connected. After 
disconnecting the supply, wait at least 5 minutes (to let the intermediate circuit 
capacitors discharge) before removing the cover.

WARNING! Even when power is switched off from the input terminals of the 
ACS550, there may be dangerous voltage (from external sources) on the terminals 
of the relay outputs RO1…RO3.

WARNING! When the control terminals of two or more drives are connected in 
parallel, the auxiliary voltage for these control connections must be taken from a 
single source which can either be one of the drives or an external supply. 
Safety
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WARNING! Disconnect the internal EMC filter when installing the drive on an IT 
system (an ungrounded power system or a high-resistance-grounded [over 30 ohm] 
power system), otherwise the system will be connected to ground potential through 
the EMC filter capacitors. This may cause danger, or damage the drive.

Disconnect the internal EMC filter when installing the drive on a corner grounded TN 
system, otherwise the drive will be damaged.

Note: When the internal EMC filter is disconnected, the drive is not EMC compatible.

See section Disconnecting the internal EMC filter on page 23. Also see sections IT 
systems on page 280 and Corner grounded TN systems on page 279.

WARNING! Do not attempt to install or remove EM1, EM3, F1 or F2 screws while 
power is applied to the drive’s input terminals.

WARNING! Do not control the motor with the disconnecting device (disconnecting 
means); instead, use the control panel start and stop keys  and , or 
commands via the I/O board of the drive. The maximum allowed number of charging 
cycles of the DC capacitors (i.e. power-ups by applying power) is five in ten minutes.

WARNING! The ACS550-01/U1 is not field repairable. Never attempt to repair a 
malfunctioning drive; contact the factory or your local Authorized Service Center for 
replacement.

WARNING! The ACS550 will start up automatically after an input voltage interruption 
if the external run command is on.

WARNING! The heat sink may reach a high temperature. See chapter Technical 
data on page 271.

Note: For more technical information, contact the factory or your local ABB 
representative.
Safety
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Installation

Study these installation instructions carefully before proceeding. Failure to observe 

the warnings and instructions may cause a malfunction or personal hazard.

WARNING! Before you begin read chapter Safety on page 5.

Note: The installation must always be designed and made according to applicable 
local laws and regulations. ABB does not assume any liability whatsoever for any 
installation which breaches the local laws and/or other regulations. Furthermore, if 
the recommendations given by ABB are not followed, the drive may experience 
problems that the warranty does not cover.

Installation flow chart

The installation of the ACS550 adjustable speed AC drive follows the outline below. 
The steps must be carried out in the order shown. At the right of each step are 
references to the detailed information needed for the correct installation of the drive.

Task See

PREPARE for installation Preparing for installation on page 12 

PREPARE the mounting location Prepare the mounting location on page 16 

REMOVE the front cover Remove the front cover on page 17 

MOUNT the drive Mount the drive on page 18 

INSTALL wiring Wiring overview on page 19 and 
Install the wiring on page 26 

CHECK installation Check installation on page 31 

REINSTALL the cover Reinstall the cover on page 32 
 

START-UP How to start up the drive on page 33 
Installation
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Preparing for installation

Lifting the drive

Lift the drive only by the metal 
chassis.

Unpacking the drive

1. Unpack the drive.

2. Check for any damage and 
notify the shipper immediately 
if damaged components are 
found. 

3. Check the contents against 
the order and the shipping label to verify that all parts have been received.

Drive identification

Drive labels

To determine the type of drive you are installing, refer to either:

• serial number label attached on upper part of the chokeplate between the 
mounting holes, or

• type designation label attached on the heat sink – on the right side of the drive 
cover. Two examples of the type designation label are given below.   

IP2040

Serial number

Type designation

Serial number
Type designation

Type designation

Serial number
Installation
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Type designation

Use the following chart to interpret the type designation found on both the type 
designation and the serial number label.

Ratings and frame size

The chart in section Ratings on page 271 lists technical specifications and identifies 
the drive’s frame size – significant, since some instructions in this document vary, 
depending on the drive’s frame size. To read the ratings table, you need the “Output 
current rating” entry from the type designation. Also, when using the ratings table, 
note that the table is broken into sections based on the drive’s “Voltage rating”.

Serial number

The format of the drive serial number shown on the labels is described below. 
Serial number is of format CYYWWXXXXX, where 
C: Country of manufacture
YY: Year of manufacture
WW: Week of manufacture; 01, 02, 03, … for week 1, week 2, week 3, …
XXXXX: Integer starting every week from 00001.

AC, Standard Drive – 550 product series

 

Construction (region specific)

Output current rating 

Voltage rating

 
Options
Examples of options:
B055 = IP54 / UL type 12 (no specification = IP21 / UL type 1). 

UL type 12 is not available for type ACS550-01-290A-4.
0J400 = No control panel
J404 = ACS-CP-C Basic Control Panel 
L511 = OREL-01 Relay output extension
K451 = RDNA-01 DeviceNet
K452 = RLON-01 LONWORKS
K454 = RPBA-01 PROFIBUS DP

ACS550-01-08A8-4+J404+…

e.g. 08A8 = 8.8 A, see section Ratings on page 271 for details

2 = 208…240 V AC
4 = 380…480 V AC
6 = 500…600 V AC

01 = Setup and parts specific to IEC installation and compliance
U1 = Setup and parts specific to US installation and NEMA compliance
Installation
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Motor compatibility

The motor, drive and supply power must be compatible:

Tools required

To install the ACS550 you need the following: 

• screwdrivers (as appropriate for the mounting hardware used)

• wire stripper

• tape measure

• drill

• for installations involving ACS550-U1, frame sizes R5 or R6 and IP54 / UL type 
12 enclosures: punch for creating conduit mounting holes

• for installations involving ACS550-U1, frame size R6: appropriate crimping tool 
for power cable lugs. See section Power terminal considerations – R6 frame size 
on page 281.

• mounting hardware: screws or nuts and bolts, four each. The type of hardware 
depends on the mounting surface and the frame size:

Suitable environment and enclosure

Confirm that the site meets the environmental requirements. To prevent damage 
prior to installation, store and transport the drive according to the environmental 
requirements specified for storage and transportation. See section Ambient 
conditions on page 300.

Motor 
specification

Verify Reference

Motor type 3-phase induction motor –

Nominal current Motor value is within this 
range: 0.2…2.0 · I2hd 
(I2hd = drive heavy duty 
current)

• Type designation label on drive, entry for 
Output I2hd, or

• Type designation on drive and rating table in 
chapter Technical data on page 271.

Nominal frequency 10…500 Hz –

Voltage range Motor is compatible with 
the ACS550 voltage range.

208…240 V (for ACS550-X1-XXXX-2) or 
380…480 V (for ACS550-X1-XXXX-4) or
500…600 V (for ACS550-U1-XXXX-6)

Insulation 500…600 V drives: Either 
the motor complies with 
NEMA MG1 Part 31, or a 
du/dt filter is used between 
the motor and drive.

For ACS550-U1-XXXX-6

Frame size Mounting hardware

R1…R4 M5 #10

R5 M6 1/4 in

R6 M8 5/16 in
Installation
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Confirm that the enclosure is appropriate, based on the site contamination level:

• IP21 / UL type 1 enclosure: The site must be free of airborne dust, corrosive 
gases or liquids, and conductive contaminants such as dripping water, 
condensation, carbon dust and metallic particles.

• IP54 / UL type 12 enclosure: This enclosure provides protection from airborne 
dust and light sprays or splashing water from all directions. 

• If, for some reason, an IP21 drive needs to be installed without the conduit box or 
cover, or an IP54 drive without the conduit plate or hood, see the note in chapter 
Technical data, page 304.

Suitable mounting location

Confirm that the mounting location meets the following constraints:

• The drive must be mounted vertically on a smooth, solid surface, and in a suitable 
environment as defined above. For horizontal installation, contact your local ABB 
representative for more information. 

• The minimum space requirements for the drive are the outside dimensions (see 
section Outside dimensions on page 298), plus air flow space around the drive 
(see section Cooling on page 295).

• The distance between the motor and the drive is limited by the maximum motor 
cable length. See section Motor connection specifications on page 283.

• The mounting site must support the drive’s modest weight. See section Weight on 
page 299.
Installation
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Installing the drive

WARNING! Before installing the ACS550, ensure the input power supply to the drive 
is off.

For flange mounting (mounting the drive in a cooling air duct), see the appropriate 
Flange Mounting Instructions:

Prepare the mounting location

The ACS550 should only be mounted where all of the 
requirements defined in section Preparing for installation 
on page 12 are met.

1. Mark the position of the mounting holes with the help of 
the mounting template provided with the drive.

2. Drill the holes.

Note: Frame sizes R3 and R4 have four holes along the top. Use only two. If 
possible, use the two outside holes (to allow room to remove the fan for 
maintenance). 

Note: ACS400 drives can be replaced using the original mounting holes. For R1 and 
R2 frame sizes, the mounting holes are identical. For R3 and R4 frame sizes, the 
inside mounting holes on the top of ACS550 drives match ACS400 mounts.

Frame size
IP21 / UL type 1 IP54 / UL type 12

Kit Code (English) Kit Code (English)

R1 FMK-A-R1 100000982 FMK-B-R1 100000990

R2 FMK-A-R2 100000984 FMK-B-R2 100000992

R3 FMK-A-R3 100000986 FMK-B-R3 100000994

R4 FMK-A-R4 100000988 FMK-B-R4 100000996

R5 AC8-FLNGMT-R5 1 ACS800-PNTG01U-
EN

- -

R6 AC8-FLNGMT-R6 1 - -

1. Not available in ACS550-01 series.

X0002

1

Installation
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Remove the front cover

IP21 / UL type 1

1. Remove the control panel, if attached.

2. Loosen the captive screw at the top.

3. Pull near the top to remove the cover.

IP54 / UL type 12

1. If hood is present: Remove screws 
(2) holding hood in place.

2. If hood is present: Slide hood up and 
off of the cover.

3. Loosen the captive screws around 
the edge of the cover. 

4. Remove the cover.

3

IP2000

1

2

3

4

1
2

FM

R6

1

R1…R5
Installation
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Mount the drive

IP21 / UL type 1

1. Position the ACS550 onto the mounting screws or 
bolts and securely tighten in all four corners.

Note: Lift the ACS550 by its metal chassis (frame 
size R6 by the lifting holes on both sides at the top).

2. Non-English speaking locations: Add a warning 
sticker in the appropriate language over the existing 
warning on the top of the module.

IP54 / UL type 12

For the IP54 / UL type 12 enclosures, rubber plugs are required in the holes 
provided for access to the drive mounting slots.

1. As required for access, remove the rubber plugs. 
Push plugs out from the back of the drive.

2. R5 & R6: Align the sheet metal hood (not shown) in 
front of the drive’s top mounting holes. (Attach as 
part of next step.)

3. Position the ACS550 onto the mounting screws or 
bolts and securely tighten in all four corners.

Note: Lift the ACS550 by its metal chassis (frame 
size R6 by the lifting holes on both sides at the top).

4. Reinstall the rubber plugs.

5. Non-English speaking locations: Add a warning sticker in the appropriate language 
over the existing warning on the top of the module.

IP2002

1

2

3

1, 4

FM

5

Installation
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Wiring overview

Conduit/Gland kit 

Wiring drives with the IP21 / UL type 1 enclosure requires a conduit/gland kit with the 
following items:

• conduit/gland box

• five (5) cable clamps (ACS550-01 only)

• screws

• cover.

The kit is included with IP21 / UL type 1 enclosures.

Wiring requirements

WARNING! Ensure the motor is compatible for use with the ACS550. The drive must 
be installed by a competent person in accordance with the considerations defined in 
section Preparing for installation on page 12. If in doubt, contact your local ABB 
sales or service office.

As you install the wiring, observe the following:

• There are four sets of wiring instructions – one set for each combination of drive 
enclosure type (IP21 / UL type and IP54 / UL type 12) and wiring type (conduit or 
cable). Be sure to select the appropriate procedure. 

• Determine electro-magnetic compliance (EMC) requirements per local codes. 
See section Motor cable requirements for CE & C-Tick compliance on page 287. 
In general:

– Follow local codes for cable size.
– Keep these four classes of wiring separated: input power wiring, motor wiring, 

control/communications wiring and braking unit wiring.
• When installing input power and motor wiring, refer to the following, as 

appropriate: 

• To locate input power and motor connection terminals, see section Power 
connection diagrams on page 21. For specifications on power terminals, see 
section Drive’s power connection terminals on page 280.

• For corner grounded TN systems, see section Corner grounded TN systems on 
page 279.

• For IT systems, see section IT systems on page 280.

Terminal Description Specifications and notes

U1, V1, W11 3-phase power supply input Input power connections on page 275 

PE Protective Ground Ground connections on page 279 

U2, V2, W2 Power output to motor Motor connections on page 283 
1 The ACS550 -x1-xxxx-2 (208…240 V series) can be used with a single phase supply, if output 

current is derated by 50%. For single phase supply voltage, connect power at U1 and W1.
Installation
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• For frame size R6, see section Power terminal considerations – R6 frame size on 
page 281 to install the appropriate cable lugs.

• For drives using braking (optional), refer to the following, as appropriate:

• When installing control wiring, refer to the following chapters or sections, as 
appropriate:

– Control terminals table on page 24
– Control connections on page 293
– Application macros on page 73
– Complete parameter descriptions on page 102
– Embedded fieldbus on page 199
– Fieldbus adapter on page 231. 

Frame size Terminal Description Braking accessory

R1, R2 BRK+, BRK- Braking resistor Braking resistor. See section Brake 
components on page 289.

R3, R4, R5, R6 UDC+, UDC- DC bus Contact your ABB representative to 
order either:
• braking unit or
• chopper and resistor
Installation
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Power connection diagrams

The following diagram shows the terminal layout for frame size R3, which, in 
general, applies to frame sizes R1…R6, except for the R5/R6 power and ground 
terminals.

WARNING! To avoid danger, or damage to the drive, on IT systems and corner 
grounded TN systems, see section Disconnecting the internal EMC filter on page 23.

Panel connector

Fault LED (red)

Optional module 1
J2 – DIP switch 

X1 – Communications

Optional module 2

GND

Power output to motorPower input

EM1

X1 – Analog inputs and outputs

X1 – Digital inputs 

X1 – Relay outputs

J2

ON

 off position on position

for RS485 termination

(and 10 V ref. voltage output) 

 (and 24 V aux. voltage output)

PE

(U1, V1, W1) (U2, V2, W2)

Optional braking
Frame 

size
Terminal 

labels
Brake options

R1, R2 BRK+, BRK- Brake resistor
R3, R4 UDC+, UDC- • Braking unit 

• Chopper and resistor

(RS485) 

R5/R6 differ. 
See

Frame sizes

next page.

Diagram shows the R3 frame. 

J2

ON

Other frames have similar layouts. 
J1

AI1: (in voltage position)
AI2: (in current position)

O
N

O
N

J1 – DIP switches for analog inputs (two types can be used)

O
N

1
2

J1

FlashDrop option

Power LED (green)

 3AUA0000001571

EM3
Installation
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The following diagram shows the power and ground terminal layout for frame sizes 
R5 and R6.  

WARNING! To avoid danger, or damage to the drive, on IT systems and corner 
grounded TN systems, see section Disconnecting the internal EMC filter on page 23.

GND

Power input

PE

(U1, V1, W1)

Optional braking
Frame 

size
Terminal 

labels
Brake options

R5, R6 UDC+, UDC- • Braking unit 
• Chopper and resistor

X0011

F2

Power input

PE

(U1, V1, W1)

F1

F2

X0013

Power output to motor
(U2, V2, W2)

R5 R6

GND

GND

Power output to motor
(U2, V2, W2)

F1
Installation
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Disconnecting the internal EMC filter

On certain types of systems, you must disconnect the internal EMC filter, otherwise 
the system will be connected to ground potential through the EMC filter capacitors, 
which might cause danger, or damage the drive. 

Note: When the internal EMC filter is disconnected, the drive is not EMC compatible.

The following table shows the installation rules for the EMC filter screws in order to 
connect or disconnect the filter, depending on the system type and the frame size. 
For more information on the different system types, see IT systems on page 280 and 
Corner grounded TN systems on page 279.

The locations of screws EM1 and EM3 are shown in the diagram on page 21. The 
locations of screws F1 and F2 are shown in the diagram on page 22. 

 

Frame 
sizes

Screw
Symmetrically 

grounded TN systems 
(TN-S systems)

Corner grounded 
TN systems

IT systems (ungrounded 
or high-resistance-

grounded [> 30 ohm])

R1…R3
EM1 x x

EM31 x

R4
EM1 x x –

EM31 x – –

R5…R6
F1 x x –

F2 x x –

x = Install the screw. (EMC filter will be connected.)
= Replace the screw with the provided polyamide screw. (EMC filter will be disconnected.) 

– = Remove the screw. (EMC filter will be disconnected.)
1 ACS550-U1 drives are shipped with screw EM3 already removed. 
Installation
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Control terminals table

The following provides information for connecting control wiring at X1 on the drive. 

X1 Hardware description

1 SCR Terminal for signal cable shield (screen). (Connected internally to chassis ground.)

2 AI1 Analog input channel 1, programmable. Default2 = frequency reference. Resolution 
0.1%, accuracy ±1%.

Two different DIP switch types can be used.

J1: AI1 OFF: 0…10 V (Ri = 312 kohm) 

J1: AI1 ON: 0…20 mA (Ri = 100 ohm)  

3 AGND Analog input circuit common (connected internally to chassis gnd. through 1 Mohm).

4 +10 V Potentiometer reference source: 10 V ±2%, max. 10 mA (1 kohm < R < 10 kohm).

5 AI2 Analog input channel 2, programmable. Default2 = not used. Resolution 0.1%, 
accuracy ±1%.

Two different DIP switch types can be used.

J1: AI2 OFF: 0…10 V (Ri = 312 kohm) 

J1: AI2 ON: 0…20 mA (Ri = 100 ohm)  

6 AGND Analog input circuit common (connected internally to chassis gnd. through 1 Mohm).

7 AO1 Analog output, programmable. Default2 = frequency. 0…20 mA (load < 500 ohm). 
Accuracy ±3%.

8 AO2 Analog output, programmable. Default2 = current. 0…20 mA (load < 500 ohm). 
Accuracy ±3%.

9 AGND Analog output circuit common (connected internally to chassis gnd. through 1 Mohm).

10 +24V Auxiliary voltage output 24 V DC / 250 mA (reference to GND), short circuit 
protected.

11 GND Auxiliary voltage output common (connected internally as floating).

12 DCOM Digital input common. To activate a digital input, there must be ≥ +10 V 
(or ≤ -10 V) between that input and DCOM. The 24 V may be provided by the 
ACS550 (X1-10) or by an external 12…24 V source of either polarity.

13 DI1 Digital input 1, programmable. Default2 = start/stop.

14 DI2 Digital input 2, programmable. Default2 = fwd/rev.

15 DI3 Digital input 3, programmable. Default2 = constant speed sel (code).

16 DI4 Digital input 4, programmable. Default2 = constant speed sel (code).

17 DI5 Digital input 5, programmable. Default2 = ramp pair selection (code).

18 DI6 Digital input 6, programmable. Default2 = not used.
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Note: Terminals 3, 6 and 9 are at the same potential.

Note: For safety reasons the fault relay signals a “fault” when the ACS550 is 
powered down.

WARNING! All ELV (Extra Low Voltage) circuits connected to the drive must be used 
within a zone of equipotential bonding, i.e. within a zone where all simultaneously 
accessible conductive parts are electrically connected to prevent hazardous voltages 
appearing between them. This is accomplished by a proper factory grounding.

The terminals on the control board as well as on the optional modules attachable to 
the board fulfil the Protective Extra Low Voltage (PELV) requirements stated in 
EN 50178, provided that the external circuits connected to the terminals also fulfil 
the requirements and the installation site is below 2000 m (6562 ft).

You can wire the digital input terminals in either a PNP or NPN configuration.

19 RO1C Relay output 1, programmable. Default2 = Ready
Maximum: 250 V AC / 30 V DC, 2 A
Minimum: 500 mW (12 V, 10 mA)

20 RO1A

21 RO1B

22 RO2C Relay output 2, programmable. Default2 = Running
Maximum: 250 V AC / 30 V DC, 2 A
Minimum: 500 mW (12 V, 10 mA)

23 RO2A

24 RO2B

25 RO3C Relay output 3, programmable. Default2 = Fault (-1)
Maximum: 250 V AC / 30 V DC, 2 A
Minimum: 500 mW (12 V, 10 mA)

26 RO3A

27 RO3B
1 Digital input impedance 1.5 kohm. Maximum voltage for digital inputs is 30 V.
2 Default values depend on the macro used. Values specified are for the default macro. See chapter 

Application macros on page 73.
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NPN connection (sink)PNP connection (source)
 

10 +24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

 

10 +24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

X1X1
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Install the wiring

Checking motor and motor cable insulation

WARNING! Check the motor and motor cable insulation before connecting the drive 
to input power. For this test, make sure that motor cables are NOT connected to the 
drive.

1. Complete motor cable connections to the motor, but NOT to the drive output 
terminals (U2, V2, W2).

2. Measure the insulation resistance between each 
phase conductor and the Protective Earth conductor 
using a measuring voltage of 500 V DC. The 
insulation resistance of an ABB motor must exceed 
10 Mohm (reference value at 25 °C or 77 °F). For the 
insulation resistance of other motors, please consult 
the manufacturer’s instructions. Note: Moisture inside the motor casing will reduce 
the insulation resistance. If moisture is suspected, dry the motor and repeat the 
measurement.

ohm

M
3~

U1

V1

W1 PE
Installation

lse Id TMS1376 Active 04/08/2015 Page 646 of 1480



ACS550-01/U1 User’s Manual 27

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Wiring IP21 / UL type 1 enclosure with cables

1. Open the appropriate knockouts in the conduit/gland 
box. (See section Conduit/Gland kit on page 19.)

2. Install the cable clamps for the power/motor cables.

3. On the input power cable, strip the sheathing back far 
enough to route individual wires.

4. On the motor cable, strip the sheathing back far 
enough to expose the copper wire shield so that the 
shield can be twisted into a bundle (pig-tail). Keep the 
bundle not longer than five times its width to minimize 
noise radiation.
360° grounding under the clamp is recommended for 
the motor cable to minimize noise radiation. In this 
case, remove the sheathing at the cable clamp.

5. Route both cables through the clamps.

6. Strip and connect the power/motor wires and the 
power ground wire to the drive terminals. See the 
table on the right for tightening torques.

Note: For R6 frame size, refer to section Power 
terminal considerations – R6 frame size on page 281. 

7. Connect the bundle (pig-tail) created from the motor 
cable shield to the GND terminal.

8. Install conduit/gland box and tighten the cable clamps.

9. Install the cable clamp(s) for the control cable(s). 
(Power/motor cables and clamps not shown in the 
figure.)

10. Strip control cable sheathing and twist the copper 
shield into a bundle (pig-tail).

11. Route control cable(s) through clamp(s) and tighten 
clamp(s).

12. Connect the ground shield bundle (pig-tail) for digital and 
analog I/O cables at X1-1. (Ground only at the drive end.)

13. Strip and connect the individual control wires to the 
drive terminals. See section Control terminals table 
on page 24. Use a tightening torque of 0.4 N·m 

(0.3 lb·ft).

14. Install the conduit/gland box cover (1 screw).

1

2

X0004

6

3

IP2001

6

7

4

8

8

X0005

Frame 
size

Tightening torque

N·m lb·ft

R1, R2 1.4 1
R3 2.5 1.8
R4 5.6; PE: 2 4; PE 1.5
R5 15 11
R6 40; PE: 8 30; PE: 6

9
X0006

12

IP2003

11

13
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Wiring IP21 / UL type 1 enclosure with conduit

1. Open the appropriate knockouts in the conduit/gland 
box. (See section Conduit/Gland kit on page 19.)

2. Install thin-wall conduit clamps (not supplied).

3. Install conduit/gland box.

4. Connect conduit runs to box.

5. Route input power and motor wiring through 
conduits (must be separate conduit runs).

6. Strip wires.

7. Connect power, motor and ground wires to the drive 
terminals. See the table on the right for tightening 
torques.

Note: For R6 frame size, refer to section Power 
terminal considerations – R6 frame size on page 
281. 

8. Route the control cable through the conduit (must be 
separate from input power and motor conduit runs).

9. Strip the control cable sheathing and twist the copper 
shield into a bundle (pig-tail). 

10. Connect the ground shield bundle (pig-tail) for digital 
and analog I/O cables at X1-1. (Ground only at the 
drive end.)

11. Strip and connect the individual control wires to the 
drive terminals. See section Control terminals table 
on page 24. Use a tightening torque of 0.4 N·m 

(0.3 lb·ft).

12. Install the conduit/gland box cover (1 screw).

2 X0007

3

X0005

4
IP2004

7 

7

5

Frame 
size

Tightening torque

N·m lb·ft

R1, R2 1.4 1
R3 2.5 1.8
R4 5.6; PE: 2 4; PE 1.5
R5 15 11
R6 40; PE: 8 30; PE: 6

10 

8 

IP2005

11
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Wiring IP54 / UL type 12 enclosure with cables

1. Cut the cable seals as needed for the power, motor 
and control cables. The cable seals are cone-
shaped, rubber seals on the bottom of the drive. 
The conical part of the seals must face downwards 
when the seals are inserted in the lead-through 
plate holes.

2. On the input power cable, strip the sheathing back 
far enough to route individual wires.

3. On the motor cable, strip the sheathing back far 
enough to expose the copper wire shield so that 
the shield can be twisted into a bundle (pig-tail). 
Keep the bundle not longer than five times its width 
to minimize noise radiation.
360° grounding under the clamp is recommended 
for the motor cable to minimize noise radiation. In 
this case, remove the sheathing at the cable 
clamp.

4. Route both cables through the clamps and tighten 
the clamps.

5. Strip and connect the power/motor wires and the 
power ground wire to the drive terminals. See the 
table on the right for tightening torques.

Note: For R6 frame size, refer to section Power terminal considerations – R6 frame 
size on page 281. 

6. Connect the bundle (pig-tail) created from the 
motor cable shield to the GND terminal.

7. Strip control cable sheathing and twist the copper 
shield into a bundle (pig-tail). 

8. Route control cable(s) through clamp(s) and 
tighten clamp(s).

9. Connect the ground shield bundle (pig-tail) for 
digital and analog I/O cables at X1-1. (Ground only 
at the drive end.)

10. Strip and connect the individual control wires to the 
drive terminals. See section Control terminals table 
on page 24. Use a tightening torque of 0.4 N·m 

(0.3 lb·ft).

1 IP5003

4

5 

2

IP5004

3
4

Frame 
size

Tightening torque

N·m lb·ft

R1, R2 1.4 1
R3 2.5 1.8
R4 5.6; PE: 2 4; PE 1.5
R5 15 11
R6 40; PE: 8 30; PE: 6

8

IP5005

9, 10
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Wiring IP54 / UL type 12 enclosure with conduit

1. Remove and discard the cable seals where conduit 
will be installed. (The cable seals are cone-shaped, 
rubber seals on the bottom of the drive.)

2. For each conduit run, install water tight conduit 
connectors (not supplied).

3. Route the power wiring through the conduit.

4. Route the motor wiring through the conduit.

5. Strip the wires.

6. Connect the power, motor and ground wires to the 
drive terminals. See the table on the right for 
tightening torques.

Note: For R6 frame size, refer to section Power 
terminal considerations – R6 frame size on page 
281. 

7. Route the control cable through the conduit.

8. Strip the control cable sheathing and twist the 
copper shield into a bundle (pig-tail). 

9. Connect the ground shield bundle (pig-tail) for digital and analog I/O cables at X1-1. 
(Ground only at the drive end.)

10. Strip and connect the individual control wires to the drive terminals. See section 
Control terminals table on page 24. Use a tightening torque of 0.4 N·m (0.3 lb·ft).

IP5013
1

2

IP5016

3

IP5007

6 

4

Frame 
size

Tightening torque

N·m lb·ft

R1, R2 1.4 1
R3 2.5 1.8
R4 5.6; PE: 2 4; PE 1.5
R5 15 11
R6 40; PE: 8 30; PE: 6
Installation
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Check installation

Before applying power, perform the following checks. 

Check

Installation environment conforms to the drive’s specifications for ambient conditions.

The drive is mounted securely.

Space around the drive meets the drive’s specifications for cooling.

The motor and driven equipment are ready for start.

For IT systems and corner grounded TN systems: The internal EMC filter is disconnected (see 
section Disconnecting the internal EMC filter on page 23).

The drive is properly grounded.

The input power (mains) voltage matches the drive nominal input voltage.

The input power (mains) connections at U1, V1 and W1 are connected and tightened as 
specified.

The input power (mains) fuses are installed.

The motor connections at U2, V2 and W2 are connected and tightened as specified.

The motor cable is routed away from other cables.

NO power factor compensation capacitors are in the motor cable.

The control connections are connected and tightened as specified.

NO tools or foreign objects (such as drill shavings) are inside the drive.

NO alternate power source for the motor (such as a bypass connection) is connected – no 
voltage is applied to the output of the drive.
Installation
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Reinstall the cover

IP21 / UL type 1

1. Align the cover and slide it on.

2. Tighten the captive screw.

3. Reinstall the control panel.

4. Continue with start-up. See chapter Start-up, 
control with I/O and ID Run on page 33.

IP54 / UL type 12

1. Align the cover and slide it on.

2. Tighten the captive screws around 
the edge of the cover.

3. Slide the hood down over the top 
of the cover. (Only needed for UL 
type 12 installations.)

4. Install the two screws that attach 
the hood. (Only needed for UL 
type 12 installations.)

5. Install the control panel.

Note: The control panel window 
must be closed to comply with 
IP54 / UL type 12.

6. Optional: Add a lock (not supplied) to secure the control panel window.

7. Continue with start-up. See chapter Start-up, control with I/O and ID Run on page 
33.

3

1

2

IP2009

R6

4

R1…R5

2

1

4 3

5

6

FM
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Start-up, control with I/O and ID Run

The chapter instructs how to:

• perform the start-up

• start, stop, change the direction of rotation and adjust the speed of the motor 
through the I/O interface

• perform an Identification Run for the drive.

Using the control panel to do these tasks is explained briefly in this chapter. For 
details on how to use the control panel, refer to chapter Control panels starting on 
page 43.

How to start up the drive

How you start up the drive depends on the control panel you have.

• If you have an Assistant Control Panel, you can either run the Start-up 
Assistant (see section How to perform the guided start-up on page 38) or perform 
a limited start-up (see section How to perform the limited start-up on page 33). 

The Start-up Assistant, which is included in the Assistant Control Panel only, 
guides you through all essential settings to be done. In the limited start-up, the 
drive gives no guidance; you go through the very basic settings by following the 
instructions given in the manual. 

• If you have a Basic Control Panel, follow the instructions given in section How 
to perform the limited start-up on page 33.

How to perform the limited start-up

For the limited start-up, you can use the Basic Control Panel or the Assistant Control 
Panel. The instructions below are valid for both control panels, but the displays 
shown are the Basic Control Panel displays, unless the instruction applies to the 
Assistant Control Panel only.

Before you start, ensure that you have the motor nameplate data on hand.

SAFETY

The start-up may only be carried out by a qualified electrician.
The safety instructions given in chapter Safety must be followed during the start-up 
procedure.

The drive will start up automatically at power up, if the external run command is on.

Check the installation. See the checklist in chapter Installation, page 31.
Start-up, control with I/O and ID Run
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Check that the starting of the motor does not cause any danger. 
De-couple the driven machine if:
• there is a risk of damage in case of incorrect direction of rotation, or 
• an ID Run needs to be performed during the drive start-up. ID Run is essential only in 

applications that require the ultimate in motor control accuracy.

POWER-UP

Apply input power. 
The Basic Control Panel powers up into the Output mode.

 

The Assistant Control Panel asks if you want to run the Start-
up Assistant. If you press , the Start-up Assistant is not 
run, and you can continue with manual start-up in a similar 
manner as described below for the Basic Control Panel.

MANUAL ENTRY OF START-UP DATA (Group 99: START-UP DATA)

If you have an Assistant Control Panel, select the language 
(the Basic Control Panel does not support languages). See 
parameter 9901 for the values of the available language 
alternatives. You find parameter descriptions in section 
Complete parameter descriptions starting on page 102.
The general parameter setting procedure is described below for the Basic 
Control Panel. You find more detailed instructions for the Basic Control Panel 
on page 69. Instructions for the Assistant Control Panel are on page 51.

The general parameter setting procedure:

1. To go to the Main menu, press  if the bottom line shows OUTPUT; 
otherwise press  repeatedly until you see MENU at the bottom.

 

2. Press keys /  until you see “PAr” and press .

 

3. Find the appropriate parameter group with keys /  and press 
.

 

4. Find the appropriate parameter in the group with keys / .

 

5. Press and hold  for about two seconds until the parameter value is 
shown with  under the value.

 

6. Change the value with keys / . The value changes faster while 
you keep the key pressed down.

 

7. Save the parameter value by pressing .

 

                         
REM                     Hz

OUTPUT              FWD    

   00.

EXIT

                     
Do you want to
use the start-up
assistant?
Yes
No
EXIT OK00:00

CHOICEREM

                     
                     
9901 LANGUAGE
                     
                     
                     

PAR EDIT

ENGLISH

CANCEL SAVE00:00
[0]

REM

                           
REM                        

       MENU          FWD    

 rEF 
                           
REM                        

            PAR     FWD    

 -01- 
                           
REM                        

            PAR     FWD    

 2001 
                           
REM                        

            PAR     FWD    

 2002 

SET

                         
REM                        
                        rpm
            PAR SET FWD    

 1500 
                         
REM                        
                        rpm
            PAR SET FWD    

 1600 
                           
REM                        

            PAR     FWD    

 2002 
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Select the application macro (parameter 9902). The general 
parameter setting procedure is given above.
The default value 1 (ABB STANDARD) is suitable in most cases.

 

Select the motor control mode (parameter 9904).
1 (VECTOR:SPEED) is suitable in most cases. 2 (VECTOR:TORQ) is suitable for 
torque control applications. 3 (SCALAR:FREQ) is recommended
• for multimotor drives when the number of the motors connected to the 

drive is variable
• when the nominal current of the motor is less than 20% of the nominal 

current of the drive
• when the drive is used for test purposes with no motor connected.

 

Enter the motor data from the motor nameplate: Note: Set the motor data to 
exactly the same value as on 
the motor nameplate. For 
example, if the motor nominal 
speed is 1470 rpm on the 
nameplate, setting the value of 
parameter 9908 MOTOR NOM 
SPEED to 1500 rpm results in the 
wrong operation of the drive.

• motor nominal voltage (parameter 9905)
 

• motor nominal current (parameter 9906)
Allowed range: 0.2…2.0 · I2hd A

 

• motor nominal frequency (parameter 9907)
 

• motor nominal speed (parameter 9908)
 

• motor nominal power (parameter 9909)
 

                           
REM                        

            PAR     FWD    

 9902 
                           
REM                        

            PAR     FWD    

 9904 

M2AA 200 MLA 4

1475
1475
1470
1470
1475
1770

32.5
56
34
59
54
59

0.83
0.83
0.83
0.83
0.83
0.83

3GAA 202 001 - ADA

180

IEC 34-1

6210/C36312/C3

Cat. no
 35
 30
 30
 30
 30
 3050

50
50
50
50
60

690 Y
400 D
660 Y
380 D
415 D
440 D

V Hz kW r/min A cos IA/IN t E/s
Ins.cl.   F IP  55

No
IEC  200 M/L 55

3 motor

ABB Motors

380 V
supply
voltage 

                           
REM                        

            PAR     FWD    

 9905 
                           
REM                        

            PAR     FWD    

 9906 
                           
REM                        

            PAR     FWD    

 9907 
                           
REM                        

            PAR     FWD    

 9908 
                           
REM                        

            PAR     FWD    

 9909 
Start-up, control with I/O and ID Run
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Select the motor identification method (parameter 9910).
The default value 0 (OFF/IDMAGN) using the identification magnetization is suitable for most 
applications. It is applied in this basic start-up procedure. Note however that this requires 
that: 
• parameter 9904 is set to 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ), or 
• parameter 9904 is set to 3 (SCALAR:FREQ) and parameter 2101 is set to 3 (SCALAR FLYST) 

or 5 (FLY + BOOST). 
If your selection is 0 (OFF/IDMAGN), move to the next step.
Value 1 (ON), which performs a separate ID Run, should be selected if:
• vector control mode is used [parameter 9904 = 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ)], 

and/or
• the operation point is near zero speed, and/or
• operation at torque range above the motor nominal torque over a wide speed range and 

without any measured speed feedback is required.
If you decide to do the ID Run [value 1 (ON)], continue by following the separate instructions 
given on page 41 in section How to perform the ID Run and then return to step DIRECTION 
OF THE MOTOR ROTATION on page 36.

IDENTIFICATION MAGNETIZATION WITH ID RUN SELECTION 0 (OFF/IDMAGN)

As stated above, the identification magnetization is performed only if: 
• parameter 9904 is set to 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ), or 
• parameter 9904 is set to 3 (SCALAR:FREQ) and parameter 2101 is set to 3 (SCALAR FLYST) 

or 5 (FLY + BOOST). 
Press key  to switch to local control (LOC shown on the left).
Press  to start the drive. The motor model is now calculated by magnetizing the motor 
for 10 to 15 s at zero speed (motor not rotating). 

DIRECTION OF THE MOTOR ROTATION

Check the direction of the motor rotation.
• If the drive is in remote control (REM shown on the left), 

switch to local control by pressing . 
• To go to the Main menu, press  if the bottom line shows 

OUTPUT; otherwise press  repeatedly until you see 
MENU at the bottom.

• Press keys /  until you see “rEF” and press .
• Increase the frequency reference from zero to a small value 

with key . 
• Press  to start the motor.
• Check that the actual direction of the motor is the same as 

indicated on the display (FWD means forward and REV 
reverse).

• Press  to stop the motor.

 

 

LOC
REM

LOC
REM

LOC                      
                        Hz

                SET FWD    

  xxx.
Start-up, control with I/O and ID Run
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To change the direction of the motor rotation:
• Disconnect input power from the drive, and wait 5 minutes 

for the intermediate circuit capacitors to discharge. Measure 
the voltage between each input terminal (U1, V1 and W1) 
and earth with a multimeter to ensure that the drive is 
discharged.

• Exchange the position of two motor cable phase conductors 
at the drive output terminals or at the motor connection box.

• Verify your work by applying input power and repeating the 
check as described above.

SPEED LIMITS AND ACCELERATION/DECELERATION TIMES

Set the minimum speed (parameter 2001).
 

Set the maximum speed (parameter 2002).
 

Set the acceleration time 1 (parameter 2202).
Note: Check also acceleration time 2 (parameter 2205) if two 
acceleration times will be used in the application.

 

Set the deceleration time 1 (parameter 2203).
Note: Set also deceleration time 2 (parameter 2206) if two 
deceleration times will be used in the application.

 

SAVING A USER PARAMETER SET AND FINAL CHECK

The start-up is now completed. However, it might be useful at 
this stage to set the parameters required by your application 
and save the settings as a user parameter set as instructed in 
section User parameter sets on page 83.

 

Check that the drive state is OK.
Basic Control Panel: Check that there are no faults or alarms 
shown on the display. If you want to check the LEDs on the 
front of the drive, switch first to remote control (otherwise a 
fault is generated) before removing the panel and verifying that 
the red LED is not lit and the green LED is lit but not blinking.
Assistant Control Panel: Check that there are no faults or 
alarms shown on the display and that the panel LED is green 
and does not blink.

The drive is now ready for use.

forward 
direction

reverse 
direction

LOC                        
                           

            PAR     FWD    

 2001 
LOC                        
                           

            PAR     FWD    

 2002 
LOC                        
                           

            PAR     FWD    

 2202 

LOC                        
                           

            PAR     FWD    

 2203 

LOC                        
                           

            PAR     FWD    

 9902 
Start-up, control with I/O and ID Run
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How to perform the guided start-up 

To be able to perform the guided start-up, you need the Assistant Control Panel.

Before you start, ensure that you have the motor nameplate data on hand.

SAFETY

The start-up may only be carried out by a qualified electrician.
The safety instructions given in chapter Safety must be followed during the start-up 
procedure.

The drive will start up automatically at power up, if the external run command is on.

Check the installation. See the checklist in chapter Installation, page 31.

Check that the starting of the motor does not cause any danger. 
De-couple the driven machine if:
• there is a risk of damage in case of incorrect direction of rotation, or 
• an ID Run needs to be performed during the drive start-up. ID Run is essential only in 

applications that require the ultimate in motor control accuracy.

POWER-UP

Apply input power. The control panel first asks if you want to use 
the Start-up Assistant. 
• Press  (when  is highlighted) to run the Start-up 

Assistant.
• Press  if you do not want to run the Start-up Assistant.

• Press key  to highlight  and then press  if you want to 
make the panel ask (or not ask) the question about running the 
Start-up Assistant again the next time you switch on the power to 
the drive.

SELECTING THE LANGUAGE

If you decided to run the Start-up Assistant, the display then asks 
you to select the language. Scroll to the desired language with 
keys /  and press  to accept. 
If you press , the Start-up Assistant is stopped.

STARTING THE GUIDED SET-UP

The Start-up Assistant now guides you through the set-up tasks, 
starting with the motor set-up. Set the motor data to exactly the 
same value as on the motor nameplate.
Scroll to the desired parameter value with keys /  and 
press  to accept and continue with the Start-up Assistant. 
Note: At any time, if you press , the Start-up Assistant is 
stopped and the display goes to the Output mode.

OK
Yes

EXIT

                     
Do you want to
use the start-up
assistant?
Yes
No
EXIT OK00:00

CHOICEREM

No
OK                      

Show start-up
assistant on
next boot?
Yes
No
EXIT OK00:00

CHOICEREM

SAVE

EXIT

                     
                     
9901 LANGUAGE
                     
                     
                     

PAR EDIT

ENGLISH

EXIT SAVE00:00
[0]

REM

SAVE

EXIT

                     
                     
9905 MOTOR NOM VOLT
                     
                     
                     

PAR EDIT

220 V

EXIT SAVE00:00

REM
Start-up, control with I/O and ID Run

lse Id TMS1376 Active 04/08/2015 Page 658 of 1480



ACS550-01/U1 User’s Manual 39

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
After completing a set-up task, the Start-up Assistant suggests the 
next one. 
• Press  (when  is highlighted) to continue with the 

suggested task.
• Press key  to highlight  and then press  to move to 

the following task without doing the suggested task. 
• Press  to stop the Start-up Assistant.

SAVING A USER PARAMETER SET AND FINAL CHECK

The start-up is now completed. However, it might be useful at this 
stage to set the parameters required by your application and save 
the settings as a user parameter set as instructed in section User 
parameter sets on page 83.

After the whole set-up is completed, check there are no faults or 
alarms shown on the display and the panel LED is green and does 
not blink.

The drive is now ready for use.

OK
Continue

Skip
OK

EXIT

                     
Do you want to
continue with
application setup?
Continue
Skip
EXIT OK00:00

CHOICEREM
Start-up, control with I/O and ID Run
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How to control the drive through the I/O interface

The table below instructs how to operate the drive through the digital and analog 
inputs when:

• the motor start-up is performed, and 

• the default (standard) parameter settings are valid.

Displays of the Basic Control Panel are shown as an example. 

PRELIMINARY SETTINGS

If you need to change the direction of rotation, check that parameter 
1003 is set to 3 (REQUEST).

Ensure that the control connections are wired according to the 
connection diagram given for the ABB Standard macro.

See section ABB Standard 
macro on page 74.

Ensure that the drive is in remote control. Press key  to switch 
between remote and local control. 

In remote control, the panel 
display shows text REM.

STARTING AND CONTROLLING THE SPEED OF THE MOTOR

Start by switching digital input DI1 on. 
Assistant Control Panel: The arrow starts rotating. It is dotted until the 
setpoint is reached.
Basic Control Panel: Text FWD starts flashing fast and stops after the 
setpoint is reached 

 

Regulate the drive output frequency (motor speed) by adjusting the 
voltage of analog input AI1. 

 

CHANGING THE DIRECTION OF ROTATION OF THE MOTOR

Reverse direction: Switch digital input DI2 on. 
 

Forward direction: Switch digital input DI2 off.
 

STOPPING THE MOTOR 

Switch digital input DI1 off. The motor stops.
Assistant Control Panel: The arrow stops rotating.
Basic Control Panel: Text FWD starts flashing slowly.

 

LOC
REM

                         
REM                     Hz

OUTPUT              FWD    

   00.

                         
REM                     Hz

OUTPUT              FWD    

  500.

                         
REM                     Hz

OUTPUT                  REV

  500.
                         
REM                     Hz

OUTPUT              FWD    

  500.

                         
REM                     Hz

OUTPUT              FWD    

   00.
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How to perform the ID Run

The drive estimates motor characteristics automatically using identification 
magnetization when the drive is started for the first time and after any motor 
parameter (Group 99: START-UP DATA) is changed. This is valid when parameter 
9910 ID RUN has value 0 (OFF/IDMAGN), and

• parameter 9904 = 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ), or

• parameter 9904 = 3 (SCALAR:FREQ) and parameter 2101 = 3 (SCALAR FLYST) or 
5 (FLY + BOOST).

In most applications there is no need to perform a separate ID Run [9910 ID RUN = 
1 (ON)]. The ID Run should be selected if:

• vector control mode is used [parameter 9904 = 1 (VECTOR:SPEED) or 
2 (VECTOR:TORQ)], and/or 

• the operation point is near zero speed, and/or

• operation at torque range above the motor nominal torque over a wide speed 
range and without any measured speed feedback is required.

Note: If motor parameters (Group 99: START-UP DATA) are changed after the ID 
Run, it must be repeated.

ID Run procedure

The general parameter setting procedure is not repeated here. For Assistant Control 
Panel see page 51 and for Basic Control Panel page 69 in chapter Control panels. 

PRE-CHECK

WARNING! The motor will run at up to approximately 50…80% of the nominal speed 
during the ID Run. The motor will rotate in the forward direction. Ensure that it is 

safe to run the motor before performing the ID Run! 

De-couple the motor from the driven equipment.

Check that the values of the motor data parameters 9905…9909 are equivalent to those on 
the motor nameplate, as shown in the steps on page 35.

If parameter values (Group 01: OPERATING DATA to Group 98: OPTIONS) are changed 
before the ID Run, check that the new settings meet the following conditions:

2001 MINIMUM SPEED < 0 rpm

2002 MAXIMUM SPEED > 80% of the motor rated speed

2003 MAXIMUM CURRENT > I2hd

2017 MAX TORQUE 1 > 50% or 2018 MAX TORQUE 2 > 50%, depending on which limit is in 
use according to parameter 2014 MAX TORQUE SEL.

Check that the Run Enable signal is on (parameter 1601).

Ensure that the panel is in local control (LOC shown on the left / at the top). Press key  to 
switch between local and remote control.

LOC
REM
Start-up, control with I/O and ID Run
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ID RUN WITH THE ASSISTANT CONTROL PANEL

Change parameter 9910 ID RUN to 1 (ON). Save the new setting 
by pressing .

If you want to monitor actual values during the ID Run, go to 
the Output mode by pressing  repeatedly until you get 
there.

Press  to start the ID Run. The panel keeps switching 
between the display that was shown when you started the ID 
Run and the alarm display presented on the right.
In general, it is recommended not to press any control panel 
keys during the ID Run. However, you can stop the ID Run at 
any time by pressing .

After the ID Run is completed, the alarm display is not shown 
any more.
If the ID Run fails, the fault display presented on the right is 
shown.

ID RUN WITH THE BASIC CONTROL PANEL

Change parameter 9910 ID RUN to 1 (ON). Save the new setting 
by pressing .

   

If you want to monitor actual values during the ID Run, go to 
the Output mode by pressing  repeatedly until you get 
there.

   

Press  to start the ID Run. The panel keeps switching 
between the display that was shown when you started the ID 
Run and the alarm display presented on the right.
In general, it is recommended not to press any control panel 
keys during the ID Run. However, you can stop the ID Run at 
any time by pressing .

   

After the ID Run is completed, the alarm display is not shown 
any more. 
If the ID Run fails, the fault display presented on the right is 
shown. 

   

SAVE

                     
                     
9910 ID RUN
                     
                     
                     

PAR EDIT

ON

CANCEL SAVE00:00
[1]

LOC

EXIT

                     

             
             
             

0 A
0 Hz

0 % 0.
0.
0.

50.0HzLOC

DIR MENU00:00

00:00

                     

ID run

ALARMLOC

ALARM 2019

00:00

                     

ID RUN FAIL

FAULTLOC

FAULT 11

LOC                        
                           

            PAR     FWD    

 9910 
LOC                      
                           

            PAR SET FWD    

    1 
LOC                      
                        Hz

OUTPUT              FWD    

   00.
LOC                        
                           

                    FWD    

A2019 

LOC                        
                           

                    FWD    

F0011 
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Control panels

About control panels

Use a control panel to control the drive, read status data and adjust parameters. The 
drive works with either of two different control panel types:

• Basic Control Panel – This panel (described in section Basic Control Panel on 
page 64) provides basic tools for manual entry of parameter values.

• Assistant Control Panel – This panel (described below) includes pre-programmed 
assistants to automate the most common parameter setups. The panel provides 
language support. It is available with different language sets.

Compatibility

The manual is compatible with the following panel versions:

• Basic Control Panel: ACS-CP-C Rev. M or later

• Assistant Control Panel (Area 1): ACS-CP-A Rev. F or later
(new panel series manufactured since 2007 with serial number XYYWWRXXXX, 
where year YY = 07 or greater and revision R = F, G, E, …)

• Assistant Control Panel (Asia): ACS-CP-D Rev. Q or later

See page 47 for how to find out the version of your Assistant Control Panel. See 
parameter 9901 LANGUAGE to see the languages supported by the different Assistant 
Control Panels.
Control panels
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Assistant Control Panel

Features

The Assistant Control Panel features:

• alphanumeric control panel with an LCD display 

• language selection for the display

• Start-up Assistant to ease drive commissioning

• copy function – parameters can be copied to the control panel memory for later 
transfer to other drives or for backup of a particular system.

• context sensitive help

• real time clock.

Overview

The following table summarizes the key functions and displays on the Assistant 
Control Panel. 

LOC

DIR 12:45 MENU

400RPM

1200 RPM
12.4 A

405 dm3/s

3 4
5

67 8

9 10

 

No. Use

1 Status LED – Green for normal operation. If LED is flashing, or red, see 
section Diagnostic displays on page 253.

2 LCD display – Divided into three main areas:
a. Status line – variable, depending on the mode of operation, see section 

Status line on page 45.
b. Center – variable; in general, shows signal and parameter values, menus or 

lists. Shows also faults and alarms.
c. Bottom line – shows current functions of the two soft keys and, if enabled, 

the clock display.
3 Soft key 1 – Function depends on the context. The text in the lower left corner 

of the LCD display indicates the function.
4 Soft key 2 – Function depends on the context. The text in the lower right 

corner of the LCD display indicates the function.
5 Up – 

• Scrolls up through a menu or list displayed in the center of the LCD display. 
• Increments a value if a parameter is selected.
• Increments the reference value if the upper right corner is highlighted.
Holding the key down changes the value faster. 

6 Down – 
• Scrolls down through a menu or list displayed in the center of the LCD 

display. 
• Decrements a value if a parameter is selected.
• Decrements the reference value if the upper right corner is highlighted.
Holding the key down changes the value faster. 

7 LOC/REM – Changes between local and remote control of the drive.
8 Help – Displays context sensitive information when the key is pressed. The 

information displayed describes the item currently highlighted in the center of 
the display.

9 STOP – Stops the drive in local control.
10 START – Starts the drive in local control.

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

1

2a

2b

2c
Control panels
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Status line

The top line of the LCD display shows the basic status information of the drive.   

Operation

You operate the control panel with menus and keys. The keys include two context-
sensitive soft keys, whose current function is indicated by the text shown in the 
display above each key.

You select an option, e.g. operation mode or parameter, by scrolling the  and 
 arrow keys until the option is highlighted (in reverse video) and then pressing 

the relevant soft key. With the right soft key you usually enter a mode, accept an 
option or save the changes. The left soft key is used to cancel the made changes 
and return to the previous operation level.

The Assistant Control Panel has nine panel modes: Output, Parameters, Assistants, 
Changed Parameters, Fault Logger, Time and Date, Parameter Backup, I/O Settings 
and Fault. The operation in the first eight modes is described in this chapter. When a 
fault or alarm occurs, the panel goes automatically to the Fault mode showing the 
fault or alarm. You can reset it in the Output or Fault mode (see chapter 
Diagnostics).

No. Field Alternatives Significance

1 Control location LOC Drive control is local, that is, from the control 
panel.

REM Drive control is remote, such as the drive I/O or 
fieldbus.

2 State Forward shaft direction
Reverse shaft direction

Rotating arrow Drive is running at setpoint.
Dotted rotating arrow Drive is running but not at setpoint.
Stationary arrow Drive is stopped.
Dotted stationary arrow Start command is present, but the motor is not 

running, e.g. because start enable is missing.
3 Panel operation 

mode
• Name of the current mode
• Name of the list or menu shown
• Name of the operation state, e.g. PAR EDIT.

4 Reference value 
or number of the 
selected item

• Reference value in the Output mode
• Number of the highlighted item, e.g mode, 

parameter group or fault.

49.1HzLOC

1 2 4

LOC MAIN MENU 1

1 2 3 4
Control panels
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Initially, the panel is in the Output mode, where you can 
start, stop, change the direction, switch between local and 
remote control, modify the reference value and monitor up 
to three actual values. To do other tasks, go first to the 
Main menu and select the appropriate mode on the menu. 
The status line (see section Status line on page 45) shows 
the name of the current menu, mode, item or state. 

How to do common tasks

The table below lists common tasks, the mode in which you can perform them and 
the page number where the steps to do the task are described in detail.

Task Mode Page

How to get help Any 47
How to find out the panel version At power up 47
How to adjust the display contrast Output 50
How to switch between local and remote control Any 48
How to start and stop the drive Any 48
How to change the direction of the motor rotation Output 49
How to set the speed, frequency or torque reference Output 50
How to change the value of a parameter Parameters 51
How to select the monitored signals Parameters 52
How to do guided tasks (specification of related parameter sets) 
with assistants

Assistants 53

How to view and edit changed parameters Changed Parameters 56
How to view faults Fault Logger 57
How to reset faults and alarms Output, Fault 259
How to show/hide the clock, change date and time formats, set the 
clock and enable/disable automatic clock transitions according to 
the daylight saving changes

Time and Date 58

How to copy parameters from the drive to the control panel Parameter Backup 61
How to restore parameters from the control panel to the drive Parameter Backup 61
How to view backup information Parameter Backup 62
How to edit and change parameter settings related to I/O terminals I/O Settings 63

                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00
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How to get help

How to find out the panel version 

Step Action Display

1. Press  to read the context-sensitive help text for the item that is highlighted.
 

If help text exists for the item, it is shown on the display.

2. If the whole text is not visible, scroll the lines with keys  and .

3. After reading the text, return to the previous display by pressing .

Step Action Display

1. If the power is switched on, switch it off.
 

2. Keep key  pressed down while you switch on the power and read the 
information. The display shows the following panel information:

Panel FW: panel firmware version
ROM CRC: panel ROM check sum
Flash Rev: flash content version
Flash content comment.

When you release the  key, the panel goes to the Output mode.

?                      
01 OPERATING DATA
03 FB ACTUAL SIGNALS
04 FAULT HISTORY
10 START/STOP/DIR
11 REFERENCE SELECT

PAR GROUPS 10

EXIT SEL00:00

LOC

EXIT 00:00

                     
This group defines
external sources
(EXT1 and EXT2) for
commands that enable
start, stop and

HELPLOC

EXIT 00:00

                     
external sources
(EXT1 and EXT2) for
commands that enable
start, stop and
direction changes.

HELPLOC

EXIT
                     
01 OPERATING DATA
03 FB ACTUAL SIGNALS
04 FAULT HISTORY
10 START/STOP/DIR
11 REFERENCE SELECT

PAR GROUPS 10

EXIT SEL00:00

LOC

?

?

                     
Panel FW:        x.xx
ROM CRC:   xxxxxxxxxx
Flash Rev:       x.xx
xxxxxxxxxxxxxxxxxxxxx

PANEL VERSION INFO
Control panels
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How to start, stop and switch between local and remote control

You can start, stop and switch between local and remote control in any mode. To be 
able to start or stop the drive, the drive must be in local control.

Step Action Display

1. • To switch between remote control (REM shown on the status line) and local 
control (LOC shown on the status line), press .

Note: Switching to local control can be disabled with parameter 1606 LOCAL 
LOCK.

The very first time the drive is powered up, it is in remote control (REM) and 
controlled through the drive I/O terminals. To switch to local control (LOC) and 
control the drive using the control panel, press . The result depends on 
how long you press the key:
• If you release the key immediately (the display flashes “Switching to the local 

control mode”), the drive stops. Set the local control reference as instructed 
on page 50.

• If you press the key for about two seconds, the drive continues as before. 
The drive copies the current remote values for the run/stop status and the 
reference, and uses them as the initial local control settings. 

• To stop the drive in local control, press . The arrow (  or ) on the 
status line stops rotating.

• To start the drive in local control, press . The arrow (  or ) on the 
status line starts rotating. It 
is dotted until the drive 
reaches the setpoint.

LOC
REM

00:00

                     
Switching to the
local control mode.

MESSAGELOC

LOC
REM
Control panels
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Output mode

In the Output mode, you can:

• monitor actual values of up to three signals in Group 01: OPERATING DATA

• change the direction of the motor rotation 

• set the speed, frequency or torque reference

• adjust the display contrast

• start, stop, change the direction and switch between local and remote control.

You get to the Output mode by pressing  repeatedly.

The top right corner of the 
display shows the reference 
value. The center can be 
configured to show up to three 
signal values or bar graphs. If 
just one or two signals are 
selected for display, the number and name of each displayed signal are shown in 
addition to the value or bar graph. See page 52 for instructions on selecting and 
modifying the monitored signals. 

 How to change the direction of the motor rotation 

Step Action Display

1. If you are not in the Output mode, press  repeatedly until you get there.

2. If the drive is in remote control (REM shown on the status line), switch to local 
control by pressing . The display briefly shows a message about changing 
the mode and then returns to the Output mode. 

 

3. To change the direction from forward (  shown on the status line) to reverse (  
shown on the status line), or vice versa, press .

Note: Parameter 1003 DIRECTION must be set to 3 (REQUEST).

EXIT

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

                     

             
             
             

4 A
    

4 %24.
0.
 

5.0HzLOC

DIR MENU00:00

  HZ              50%

EXIT
                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzREM

DIR MENU00:00

LOC
REM

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

DIR
                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00
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How to set the speed, frequency or torque reference

How to adjust the display contrast

Step Action Display

1. If you are not in the Output mode, press  repeatedly until you get there.

2. If the drive is in remote control (REM shown on the status line), switch to local 
control by pressing . The display briefly shows a message about changing 
the mode and then returns to the Output mode.

Note: With Group 11: REFERENCE SELECT, you can allow the reference 
modification in remote control.

3. • To increase the highlighted reference value shown in the top right corner of the 
display, press . The value changes immediately. It is stored in the drive 
permanent memory and restored automatically after power switch-off.

• To decrease the value, press .

Step Action Display

1. If you are not in the Output mode, press  repeatedly until you get there.

2. • To increase the contrast, press keys  and  simultaneously.

• To decrease the contrast, press keys  and  simultaneously.

EXIT
                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzREM

DIR MENU00:00

LOC
REM

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

                     

             
             
             

5 A
0 Hz

7 %10.
0.

50.
50.0HzLOC

DIR MENU00:00

EXIT
                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

MENU

MENU

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00
Control panels
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Parameters mode

In the Parameters mode, you can:

• view and change parameter values

• start, stop, change the direction and switch between local and remote control.

How to select a parameter and change its value

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Parameters mode by selecting PARAMETERS on the menu with keys 
 and , and pressing .

3. Select the appropriate parameter group with keys  and .
   

Press .

4. Select the appropriate parameter with keys  and . The current 
value of the parameter is shown below the selected parameter.

 

Press .

5. Specify a new value for the parameter with keys  and .

Pressing the key once increments or decrements the value. Holding the key 
down changes the value faster. Pressing the keys simultaneously replaces the 
displayed value with the default value.

6. • To save the new value, press .

• To cancel the new value and keep the original, press .

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
01 OPERATING DATA
03 FB ACTUAL SIGNALS
04 FAULT HISTORY
10 START/STOP/DIR
11 REFERENCE SELECT
EXIT SEL00:00

PAR GROUPS 01LOC

                     
99 START-UP DATA
01 OPERATING DATA
03 FB ACTUAL SIGNALS
04 FAULT HISTORY
10 START/STOP/DIR
EXIT SEL00:00

PAR GROUPS 99LOC

SEL                      
9901 LANGUAGE

ENGLISH
9902 APPLIC MACRO
9904 MOTOR CTRL MODE
9905 MOTOR NOM VOLT

PARAMETERS

EXIT EDIT00:00

LOC

                     
9901 LANGUAGE
9902 APPLIC MACRO

ABB STANDARD
9904 MOTOR CTRL MODE
9905 MOTOR NOM VOLT

PARAMETERS

EXIT EDIT00:00

LOC

EDIT                      
                     
9902 APPLIC MACRO
                     
                     
                     

PAR EDIT

ABB STANDARD

CANCEL SAVE00:00
[1]

LOC

                     
                     
9902 APPLIC MACRO
                     
                     
                     

PAR EDIT

3-WIRE

CANCEL SAVE00:00
[2]

LOC

SAVE

CANCEL

                     
9901 LANGUAGE
9902 APPLIC MACRO

3-WIRE
9904 MOTOR CTRL MODE
9905 MOTOR NOM VOLT

PARAMETERS

EXIT EDIT00:00

LOC
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How to select the monitored signals 

Step Action Display

1. You can select which signals are monitored in the Output mode and how they 
are displayed with Group 34: PANEL DISPLAY parameters. See page 51 for 
detailed instructions on changing parameter values.

By default, the display shows three signals. The particular default signals 
depend on the value of parameter 9902 APPLIC MACRO: For macros whose 
default value of parameter 9904 MOTOR CTRL MODE is 1 (VECTOR:SPEED), the 
default for signal 1 is 0102 SPEED, otherwise 0103 OUTPUT FREQ. The defaults 
for signals 2 and 3 are always 0104 CURRENT and 0105 TORQUE, respectively.

To change the default signals, select up to three signals from Group 01: 
OPERATING DATA to be shown.

Signal 1: Change the value of parameter 3401 SIGNAL1 PARAM to the index of 
the signal parameter in Group 01: OPERATING DATA (= number of the 
parameter without the leading zero), e.g. 105 means parameter 0105 TORQUE. 
Value 100 means that no signal is displayed. 

Repeat for signals 2 (3408 SIGNAL2 PARAM) and 3 (3415 SIGNAL3 PARAM).

   

2. Select how you want the signals to be displayed: as a decimal number or a bar 
graph. For decimal numbers, you can specify the decimal point location, or use 
the decimal point location and unit of the source signal [setting (9 (DIRECT)]. For 
details, see parameter 3404.

Signal 1: parameter 3404 OUTPUT1 DSP FORM

Signal 2: parameter 3411 OUTPUT2 DSP FORM

Signal 3: parameter 3418 OUTPUT3 DSP FORM.

3. Select the units to be displayed for the signals. This has no effect if parameter 
3404/3411/3418 is set to 9 (DIRECT). For details, see parameter 3405.

Signal 1: parameter 3405 OUTPUT1 UNIT

Signal 2: parameter 3412 OUTPUT2 UNIT

Signal 3: parameter 3419 OUTPUT3 UNIT.

4. Select the scalings for the signals by specifying the minimum and maximum 
display values. This has no effect if parameter 3404/3411/3418 is set to 9 
(DIRECT). For details, see parameters 3406 and 3407.

Signal 1: parameters 3406 OUTPUT1 MIN and 3407 OUTPUT1 MAX

Signal 2: parameters 3413 OUTPUT2 MIN and 3414 OUTPUT2 MAX

Signal 3: parameters 3420 OUTPUT3 MIN and 3421 OUTPUT3 MAX.

   

                     
                     
3401 SIGNAL1 PARAM
                     
                     
                     

PAR EDIT

OUTPUT FREQ

CANCEL SAVE00:00
[103]

LOC

                     
                     
3408 SIGNAL2 PARAM
                     
                     
                     

PAR EDIT

CURRENT

CANCEL SAVE00:00
[104]

LOC

                     
                     
3415 SIGNAL3 PARAM
                     
                     
                     

PAR EDIT

TORQUE

CANCEL SAVE00:00
[105]

LOC

                     
                     
3404 OUTPUT1 DSP FORM
                     
                     
                     

PAR EDIT

DIRECT

CANCEL SAVE00:00
[9]

LOC

                     
                     
3405 OUTPUT1 UNIT
                     
                     
                     

PAR EDIT

Hz

CANCEL SAVE00:00
[3]

LOC

                     
                     
3406 OUTPUT1 MIN
                     
                     
                     

PAR EDIT

0.0 Hz

CANCEL SAVE00:00

LOC

                     
                     
3407 OUTPUT1 MAX
                     
                     
                     

PAR EDIT

500.0 Hz

CANCEL SAVE00:00

LOC
Control panels
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Assistants mode

When the drive is first powered up, the Start-up Assistant guides you through the 
setup of the basic parameters. The Start-up Assistant is divided into assistants, each 
of which guides you through the task of specifying a related parameter set, for 
example Motor Set-up or PID Control. You can activate the assistants one after the 
other as the Start-up Assistant suggests, or independently. The tasks of the 
assistants are listed in the table on page 54.

In the Assistants mode, you can:

• use assistants to guide you through the specification of a set of basic parameters

• start, stop, change the direction and switch between local and remote control.

How to use an assistant

The table below shows the basic operation sequence which leads you through 
assistants. The Motor Set-up Assistant is used as an example.

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Assistants mode by selecting ASSISTANTS on the menu with keys 
 and , and pressing .

3. Select the assistant with keys  and , and press .
If you select any other assistant than the Start-up Assistant, it guides you 
through the task of specification of its parameter set as shown in steps 4. and 5. 
below. After that you can select another assistant on the Assistants menu or exit 
the Assistants mode. The Motor Set-up Assistant is used here as an example. 

If you select the Start-up Assistant, it activates the first assistant, which guides 
you through the task of specification of its parameter set as shown in steps 4. 
and 5. below. The Start-up Assistant then asks if you want to continue with the 
next assistant or skip it – select the appropriate answer with keys  and 

, and press . If you choose to skip, the Start-up Assistant asks the 
same question about the next assistant, and so on. 

4. • To specify a new value, press keys  and . 

• To ask for information on the requested parameter, press key . Scroll the 
help text with keys  and . Close the help by pressing .

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
Start-up assistant
Motor Set-up
Application
Speed control EXT1
Speed control EXT2
EXIT SEL00:00

ASSISTANTS 1LOC

SEL                      
                     
9905 MOTOR NOM VOLT
                     
                     
                     

PAR EDIT

220 V

EXIT SAVE00:00

LOC

SEL

                     
Do you want to
continue with
application setup?
Continue
Skip
EXIT OK00:00

CHOICELOC

                     
                     
9905 MOTOR NOM VOLT
                     
                     
                     

PAR EDIT

240 V

EXIT SAVE00:00

LOC

?
EXIT

EXIT 00:00

                     
Set as given on the
motor nameplate.
Voltage value must
correspond to motor
D/Y connection.

HELPLOC
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The table below lists the tasks of the assistants and the relevant drive parameters. 
Depending on the selection made in the Application task (parameter 9902 APPLIC 
MACRO), the Start-up Assistant decides, which consequent tasks it suggests. 

5. • To accept the new value and continue to the setting of the next parameter, 
press .

• To stop the assistant, press .

Name Description Set parameters

Language select Selecting the language 9901
Motor set-up Setting the motor data

Performing the motor identification. (If the speed limits are not in 
the allowed range: Setting the limits.)

9904…9909
9910

Application Selecting the application macro 9902, parameters associated to 
the macro

Option modules Activating the option modules Group 35: MOTOR TEMP MEAS 
Group 52: PANEL COMM
9802

Speed control 

EXT1

Selecting the source for the speed reference 1103
(If AI1 is used: Setting analog input AI1 limits, scale, inversion) (1301…1303, 3001)
Setting the reference limits 1104, 1105
Setting the speed (frequency) limits 2001, 2002, (2007, 2008)
Setting the acceleration and deceleration times 2202, 2203

Speed control 

EXT2

Selecting the source for the speed reference 1106
(If AI1 is used: Setting analog input AI1 limits, scale, inversion) (1301…1303, 3001)
Setting the reference limits 1107, 1108 

Torque control Selecting the source for the torque reference 1106
(If AI1 is used: Setting analog input AI1 limits, scale, inversion) (1301…1303, 3001)
Setting the reference limits 1107, 1108 
Setting the torque ramp up and ramp down times 2401, 2402

PID control Selecting the source for the process reference 1106
(If AI1 is used: Setting analog input AI1 limits, scale, inversion) (1301…1303, 3001)
Setting the reference limits 1107, 1108 
Setting the speed (reference) limits 2001, 2002, (2007, 2008)
Setting the source and limits for the process actual value 4016, 4018, 4019

Start/Stop control Selecting the source for start and stop signals of the two external 
control locations, EXT1 and EXT2

1001, 1002

Selecting between EXT1 and EXT2 1102
Defining the direction control 1003
Defining the start and stop modes 2101…2103
Selecting the use of Run Enable signal 1601

Timed functions Setting the timed functions Group 36: TIMED FUNCTIONS
Selecting the timed start/stop control for external control locations 
EXT1 and EXT2

1001, 1002

Selecting timed EXT1/EXT2 control 1102
Activation of timed constant speed 1 1201

Step Action Display

SAVE

EXIT

                     
                     
9906 MOTOR NOM CURR
                     
                     
                     

PAR EDIT

1.2 A

EXIT SAVE00:00

LOC
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Selecting timed function status indicated through relay output RO 1401
Selecting timed PID1 parameter set 1/2 control 4027

Protections Setting the current and torque limits 2003, 2017
Output signals Selecting the signals indicated through relay output RO Group 14: RELAY OUTPUTS

Selecting the signals indicated through analog output AO
Setting the minimum, maximum, scaling and inversion

Group 15: ANALOG OUTPUTS

Name Description Set parameters
Control panels
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Changed Parameters mode

In the Changed Parameters mode, you can:

• view a list of all parameters that have been changed from the macro default 
values

• change these parameters

• start, stop, change the direction and switch between local and remote control.

How to view and edit changed parameters

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Changed Parameters mode by selecting CHANGED PAR on the 
menu with keys  and , and pressing .

3. Select the changed parameter on the list with keys  and . The 
value of the selected parameter is shown below it. Press  to modify the 
value.

4. Specify a new value for the parameter with keys  and . 

Pressing the key once increments or decrements the value. Holding the key 
down changes the value faster. Pressing the keys simultaneously replaces the 
displayed value with the default value.

5. • To accept the new value, press . If the new value is the default value, the 
parameter is removed from the list of changed parameters.

• To cancel the new value and keep the original, press .

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
1202 CONST SPEED 1
        10.0 Hz
1203 CONST SPEED 2
1204 CONST SPEED 3
9902 APPLIC MACRO

CHANGED PAR

EXIT EDIT00:00

LOC

EDIT
                     
                     
1202 CONST SPEED 1
                     
                     
                     

PAR EDIT

10.0 Hz

CANCEL SAVE00:00

LOC

                     
                     
1202 CONST SPEED 1
                     
                     
                     

PAR EDIT

15.0 Hz

CANCEL SAVE00:00

LOC

SAVE

CANCEL

                     
1202 CONST SPEED 1
        15.0 Hz
1203 CONST SPEED 2
1204 CONST SPEED 3
9902 APPLIC MACRO

CHANGED PAR

EXIT EDIT00:00

LOC
Control panels

lse Id TMS1376 Active 04/08/2015 Page 676 of 1480



ACS550-01/U1 User’s Manual 57

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Fault Logger mode

In the Fault Logger mode, you can: 

• view the drive fault history of maximum ten faults (after a power off, only the three 
latest faults are kept in the memory)

• see the details of the three latest faults (after a power off, the details of only the 
most recent fault is kept in the memory)

• read the help text for the fault

• start, stop, change the direction and switch between local and remote control.

How to view faults

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Fault Logger mode by selecting FAULT LOGGER on the menu with 
keys  and , and pressing . The display shows the fault log 
starting with the latest fault.

The number on the row is the fault code according to which the causes and 
corrective actions are listed in chapter Diagnostics.

3. To see the details of a fault, select it with keys  and , and press 
.

4. To show the help text, press . Scroll the help text with keys  and 
.

After reading the help, press  to return to the previous display.

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
10:  PANEL LOSS

19.03.05 13:04:57
6:   DC UNDERVOLT
6:   AI1 LOSS

FAULT LOGGER

EXIT DETAIL00:00

LOC

DETAIL
                     
FAULT
 10
FAULT TIME 1
 13:04:57
FAULT TIME 2

PANEL LOSS

EXIT DIAG00:00

LOC

DIAG

OK

EXIT OK00:00

                     
Check: Comm lines
and connections,
parameter 3002,
parameters in groups
10 and 11.

DIAGNOSTICSLOC
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Time and Date mode

In the Time and Date mode, you can:

• show or hide the clock

• change date and time display formats

• set the date and time

• enable or disable automatic clock transitions according to the daylight saving 
changes

• start, stop, change the direction and switch between local and remote control.

The Assistant Control Panel contains a battery to ensure the function of the clock 
when the panel is not powered by the drive.

How to show or hide the clock, change display formats, set the date and time and enable 
or disable clock transitions due to daylight saving changes 

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Time and Date mode by selecting TIME & DATE on the menu with 
keys  and , and pressing .

3. • To show (hide) the clock, select CLOCK VISIBLILITY on the menu, press 
, select Show clock (Hide clock) and press , or, if you want to return 

to the previous display without making changes, press .

• To specify the date format, select DATE FORMAT on the menu, press  
and select a suitable format. Press  to save or  to cancel your 
changes.

• To specify the time format, select TIME FORMAT on the menu, press  
and select a suitable format. Press  to save or  to cancel your 
changes.

• To set the time, select SET TIME on the menu and press . Specify the 
hours with keys  and , and press .Then specify the minutes. 
Press  to save or  to cancel your changes.

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
CLOCK VISIBILITY
TIME FORMAT
DATE FORMAT
SET TIME
SET DATE
EXIT SEL00:00

TIME & DATE 1LOC

SEL SEL

EXIT

                     
Show clock
Hide clock

EXIT SEL00:00

CLOCK VISIB 1LOC

SEL

OK CANCEL

                     
dd.mm.yy
mm/dd/yy
dd.mm.yyyy
mm/dd/yyyy

CANCEL OK00:00

DATE FORMAT 1LOC

SEL

OK CANCEL

                     
24-hour
12-hour

CANCEL OK00:00

TIME FORMAT 1LOC

SEL

OK

OK CANCEL

                     
                     
                     
                     
                     
                     

SET TIME

CANCEL OK00:00

LOC

 15:41
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• To set the date, select SET DATE on the menu and press . Specify the 
first part of the date (day or month depending on the selected date format) with 
keys  and , and press . Repeat for the second part. After 
specifying the year, press . To cancel your changes, press .

• To enable or disable the automatic clock transitions according to the daylight 
saving changes, select DAYLIGHT SAVING on the menu and press . 

Pressing  opens the help that shows the beginning and end dates of the 
period during which daylight saving time is used in each country or area 
whose daylight saving changes you can select to be followed.

• To disable automatic clock transitions according to the daylight saving 
changes, select Off and press .

• To enable automatic clock transitions, select the country or area whose 
daylight saving changes are followed and press .

• To return to the previous display without making changes, press .

  

Step Action Display

SEL

OK

OK CANCEL

                     
                     
                     
                     
                     
                     

SET DATE

CANCEL OK00:00

LOC

 19.03.05

SEL

?

SEL

SEL

EXIT

                     
Off
EU
US
Australia1:NSW,Vict..
Australia2:Tasmania..
EXIT SEL00:00

DAYLIGHT SAV 1LOC

EXIT 00:00

                     
EU:
On: Mar last Sunday
Off: Oct last Sunday

US:

HELPLOC
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Parameter Backup mode

The Parameter Backup mode is used to export parameters from one drive to another 
or to make a backup of the drive parameters. Uploading to the panel stores all drive 
parameters, including up to two user sets, to the Assistant Control Panel. The full 
set, partial parameter set (application) and user sets can then be downloaded from 
the control panel to another drive or the same drive. Uploading and downloading can 
be performed in local control.

The control panel memory is non-volatile and does not depend on the panel battery.

In the Parameter Backup mode, you can:

• copy all parameters from the drive to the control panel (UPLOAD TO PANEL). 
This includes all defined user sets of parameters and internal (not adjustable by 
the user) parameters such as those created by the ID Run.

• view the information about the backup stored to the control panel with UPLOAD 
TO PANEL (BACKUP INFO). This includes e.g. the type and rating of the drive 
where the backup was made. It is useful to check this information when you are 
going to copy the parameters to another drive with DOWNLOAD FULL SET to 
ensure that the drives match.

• restore the full parameter set from the control panel to the drive (DOWNLOAD 
FULL SET). This writes all parameters, including the internal non-user-adjustable 
motor parameters, to the drive. It does not include the user sets of parameters.

Note: Only use this function to restore a drive from a backup or to transfer 
parameters to systems that are identical to the original system.

• copy a partial parameter set (part of the full set) from the control panel to a drive 
(DOWNLOAD APPLICATION). The partial set does not include user sets, internal 
motor parameters, parameters 9905…9909, 1605, 1607, 5201, nor any Group 
51: EXT COMM MODULE and Group 53: EFB PROTOCOL parameters.

The source and target drives and their motor sizes do not need to be the same.

• copy USER S1 parameters from the control panel to the drive (DOWNLOAD 
USER SET1). A user set includes Group 99: START-UP DATA parameters and 
the internal motor parameters. 

The function is only shown on the menu when User Set 1 has been first saved 
using parameter 9902 APPLIC MACRO (see section User parameter sets on page 
83) and then uploaded to the control panel with UPLOAD TO PANEL.

• copy USER S2 parameters from the control panel to the drive (DOWNLOAD 
USER SET2). As DOWNLOAD USER SET1 above.

• start, stop, change the direction and switch between local and remote control.
Control panels
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How to upload and download parameters

For the upload and download functions available, see above. Note that the drive has 
to be in local control for uploading and downloading. 

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu. – If REM is shown 
on the status line, press  to switch to local control.

2. Go to the Par Backup mode by selecting PAR BACKUP on the menu with keys 
 and , and pressing .

3. • To copy all parameters (including user sets and internal parameters) from the 
drive to the control panel, select UPLOAD TO PANEL on the Par Backup 
menu with keys  and , and press . During the transfer, the 
display shows the transfer status as a percentage of completion. Press  if 
you want to stop the operation.

After the upload is completed, the display shows a message about the 
completion. Press  to return to the Par Backup menu.

• To perform downloads, select the appropriate operation (here DOWNLOAD 
FULL SET is used as an example) on the Par Backup menu with keys  
and , and press . The display shows the transfer status as a 
percentage of completion. Press  if you want stop the operation.

After the download is completed, the display shows a message about the 
completion. Press  to return to the Par Backup menu.

MENU

EXIT

LOC
REM

                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
UPLOAD TO PANEL
BACKUP INFO
DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1
EXIT SEL00:00

PAR BACKUP 1LOC

SEL

ABORT

ABORT 00:00

                     
                     
                     
                     
                     
                     

PAR BACKUPLOC

                  50%
Copying parameters

OK

OK 00:00

                     
Parameter upload
successful.

MESSAGELOC

SEL

ABORT

ABORT 00:00

                     
                     
                     
                     
                     
                     

PAR BACKUPLOC

                  50%

Downloading
parameters (full
set)

OK

OK 00:00

                     
Parameter download
successfully
completed.

MESSAGELOC
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How to view information about the backup

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go to the Par Backup mode by selecting PAR BACKUP on the menu with keys 
 and , and pressing .

3. Select BACKUP INFO on the Par Backup menu with keys  and , 
and press . The display shows the following information about the drive 
where the backup was made:

DRIVE TYPE: type of the drive 
DRIVE RATING: rating of the drive in format XXXYZ, where

XXX: nominal current rating. If present, an “A” indicates 
a decimal point, e.g. 4A6 means 4.6 A.

Y: 2 = 200 V
4 = 400 V
6 = 600 V

Z: i = European loading package
n = US loading package

FIRMWARE: firmware version of the drive.

You can scroll the information with keys  and .

4. Press  to return to the Par Backup menu.

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
UPLOAD TO PANEL
BACKUP INFO
DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1
EXIT SEL00:00

PAR BACKUP 1LOC

SEL

EXIT 00:00

                     
DRIVE TYPE
 ACS550
3304 DRIVE RATING
 4A62i
3301 FIRMWARE

BACKUP INFOLOC

EXIT 00:00

                     
 ACS550
3304 DRIVE RATING
 4A62i
3301 FIRMWARE
 300F hex

BACKUP INFOLOC

EXIT                      
UPLOAD TO PANEL
BACKUP INFO
DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1
EXIT SEL00:00

PAR BACKUP 1LOC
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I/O Settings mode

In the I/O Settings mode, you can:

• check the parameter settings related to any I/O terminal

• edit the parameter setting. For example, if “1103: REF1” is listed under Ain1 
(Analog input 1), that is, parameter 1103 REF1 SELECT has value AI1, you can 
change its value to e.g. AI2. You cannot, however, set the value of parameter 1106 
REF2 SELECT to AI1. 

• start, stop, change the direction and switch between local and remote control.

How to edit and change parameter settings related to I/O terminals

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, otherwise 
by pressing  repeatedly until you get to the Main menu.

2. Go the I/O Settings mode by selecting I/O SETTINGS on the menu with keys 
 and , and pressing .

3. Select the I/O group, e.g. DIGITAL INPUTS, with keys  and , and 
press . After a brief pause, the display shows the current settings for the 
selection.

4. Select the setting (line with a parameter number) with keys  and , 
and press . 

5. Specify a new value for the setting with keys  and . 

Pressing the key once increments or decrements the value. Holding the key 
down changes the value faster. Pressing the keys simultaneously replaces the 
displayed value with the default value.

6. • To save the new value, press .

• To cancel the new value and keep the original, press .

MENU

EXIT
                     

PARAMETERS 
ASSISTANTS
CHANGED PAR
EXIT ENTER00:00

MAIN MENU 1LOC

ENTER
                     
DIGITAL INPUTS (DI)
ANALOG INPUTS  (AI)
RELAY OUTPUTS  (ROUT)
ANALOG OUTPUTS (AOUT)
PANEL
EXIT SEL00:00

I/O SETTINGS 1LOC

SEL
                     
—DI1—
1001:START/STOP (E1)
—DI2—

—DI3—

I/O SETTINGSLOC

EXIT 00:00

EDIT
                     
                     
1001 EXT1 COMMANDS
                     
                     
                     

PAR EDIT

DI1

CANCEL SAVE00:00
[1]

LOC

                     
                     
1001 EXT1 COMMANDS
                     
                     
                     

PAR EDIT

DI1,2

CANCEL SAVE00:00
[2]

LOC

SAVE

CANCEL

                     
—DI1—
1001:START/STOP (E1)
—DI2—
1001:DIR (E1)
—DI3—
EXIT 00:00

I/O SETTINGSLOC
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Basic Control Panel

Features

The Basic Control Panel features:

• numeric control panel with an LCD display 

• copy function – parameters can be copied to the control panel memory for later 
transfer to other drives or for backup of a particular system.

Overview

The following table summarizes the key functions and displays on the Basic Control 
Panel.

 
No. Use

1 LCD display – Divided into five areas:
a. Upper left – Control location:

LOC: drive control is local, that is, from the control panel
REM: drive control is remote, such as the drive I/O or fieldbus.

b. Upper right – Unit of the displayed value.
c. Center – Variable; in general, shows parameter and signal values, menus or 

lists. Shows also fault and alarm codes.
d. Lower left and center – Panel operation state:

OUTPUT: Output mode
PAR: Parameter mode
MENU: Main menu

: Fault mode.
e. Lower right – Indicators:

FWD (forward) / REV (reverse): direction of the motor rotation
    Flashing slowly: stopped
    Flashing rapidly: running, not at setpoint
    Steady: running, at setpoint

: Displayed value can be modified (in the Parameter and Reference 
modes).

2 RESET/EXIT – Exits to the next higher menu level without saving changed 
values. Resets faults in the Output and Fault modes. 

3 MENU/ENTER – Enters deeper into menu level. In the Parameter mode, 
saves the displayed value as the new setting.

4 Up – 
• Scrolls up through a menu or list. 
• Increases a value if a parameter is selected.
• Increases the reference value in the Reference mode.
Holding the key down changes the value faster.

5 Down – 
• Scrolls down through a menu or list. 
• Decreases a value if a parameter is selected.
• Decreases the reference value in the Reference mode.
Holding the key down changes the value faster.

6 LOC/REM – Changes between local and remote control of the drive.
7 DIR – Changes the direction of the motor rotation.
8 STOP – Stops the drive in local control. 
9 START – Starts the drive in local control. 

FAULT

SET

RESET
EXIT

  MENU
ENTER

2 34

56 7

8 9

1c
LOC                    A
                         

OUTPUT                 FWD    

   11. 1b

1e

1a

1d
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Operation

You operate the control panel with menus and keys. You select an option, e.g. 
operation mode or parameter, by scrolling the  and  arrow keys until the 
option is visible in the display and then pressing the  key. 

With the  key, you return to the previous operation level without saving the made 
changes.

The Basic Control Panel has five panel modes: Output, Reference, Parameter, Copy 
and Fault. The operation in the first four modes is described in this chapter. When a 
fault or alarm occurs, the panel goes automatically to the Fault mode showing the 
fault or alarm code. You can reset the fault or alarm in the Output or Fault mode (see 
chapter Diagnostics).

After the power is switched on, the panel is in the 
Output mode, where you can start, stop, change the 
direction, switch between local and remote control and 
monitor up to three actual values (one at a time). To do 
other tasks, go first to the Main menu and select the 
appropriate mode.

How to do common tasks

The table below lists common tasks, the mode in which you can perform them and 
the page number where the steps to do the task are described in detail.

Task Mode Page

How to switch between local and remote control Any 66
How to start and stop the drive Any 66
How to change the direction of the motor rotation Any 66
How to browse the monitored signals Output 67
How to set the speed, frequency or torque reference Reference 68
How to change the value of a parameter Parameter 69
How to select the monitored signals Parameter 70
How to reset faults and alarms Output, Fault 259
How to copy parameters from the drive to the control panel Copy 72
How to restore parameters from the control panel to the drive Copy 72

                         
REM                     Hz

OUTPUT              FWD    

  491.
                           
REM                        

       MENU          FWD    

 PAr 
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How to start, stop and switch between local and remote control

You can start, stop and switch between local and remote control in any mode. To be 
able to start or stop the drive, the drive must be in local control.

How to change the direction of the motor rotation

You can change the direction of the motor rotation in any mode.

Step Action Display

1. • To switch between remote control (REM shown on the left) and local 
control (LOC shown on the left), press .
Note: Switching to local control can be disabled with parameter 1606 
LOCAL LOCK.

After pressing the key, the display briefly shows message “LoC” or “rE”, 
as appropriate, before returning to the previous display.

The very first time the drive is powered up, it is in remote control (REM) 
and controlled through the drive I/O terminals. To switch to local control 
(LOC) and control the drive using the control panel, press . The result 
depends on how long you press the key:
• If you release the key immediately (the display flashes “LoC”), the drive 

stops. Set the local control reference as instructed on page 68.
• If you press the key for about two seconds (release when the display 

changes from “LoC” to “LoC r”), the drive continues as before. The drive 
copies the current remote values for the run/stop status and the 
reference, and uses them as the initial local control settings. 

• To stop the drive in local control, press . Text FWD or REV on the bottom 
line starts flashing slowly.

• To start the drive in local control, press . Text FWD or REV on the bottom 
line starts flashing rapidly. It 
stops flashing when the drive 
reaches the setpoint.

Step Action Display

1. If the drive is in remote control (REM shown on the left), switch to local 
control by pressing . The display briefly shows message “LoC” before 
returning to the previous display. 

2. To change the direction from forward (FWD shown at the bottom) to 
reverse (REV shown at the bottom), or vice versa, press .

Note: Parameter 1003 DIRECTION must be set to 3 (REQUEST).

LOC
REM

LOC                      
                        Hz

OUTPUT              FWD    

  491.

LOC                      
                          

                    FWD    

 LoC  

LOC
REM

LOC
REM

LOC                      
                        Hz

OUTPUT              FWD    

  491.
LOC                      
                        Hz

OUTPUT                  REV

  491.
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Output mode

In the Output mode, you can:

• monitor actual values of up to three Group 01: OPERATING DATA signals, one 
signal at a time

• start, stop, change the direction and switch between local and remote control.

You get to the Output mode by pressing  until the display shows text OUTPUT at 
the bottom.

The display shows the value of one Group 01: 
OPERATING DATA signal. The unit is shown on the 
right. Page 70 tells how to select up to three signals to 
be monitored in the Output mode. The table below 
shows how to view them one at a time.

How to browse the monitored signals 

Step Action Display

1. If more than one signals have been selected to be monitored (see page 
70), you can browse them in the Output mode.

To browse the signals forward, press key  repeatedly. To browse 
them backward, press key  repeatedly. 

    

                         
REM                     Hz

OUTPUT              FWD    

  491.

                         
REM                     Hz

OUTPUT              FWD    

  491.
                         A
REM                     

OUTPUT              FWD    

   05.
                         
REM                       %

OUTPUT              FWD    

  107.
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In the Reference mode, you can:

• set the speed, frequency or torque reference

• start, stop, change the direction and switch between local and remote control.

How to set the speed, frequency or torque reference

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, 
otherwise by pressing  repeatedly until you see MENU at the bottom.

2. If the drive is in remote control (REM shown on the left), switch to local 
control by pressing . The display briefly shows “LoC” before switching 
to local control.
Note: With Group 11: REFERENCE SELECT, you can allow the reference 
modification in remote control (REM).

3. If the panel is not in the Reference mode (“rEF” not visible), press key 
 or  until you see “rEF” and then press . Now the display 

shows the current reference value with  under the value.

      

4. • To increase the reference value, press . 
• To decrease the reference value, press .
The value changes immediately when you press the key. It is stored in the 
drive permanent memory and restored automatically after power switch-off.

                           
REM                        

       MENU          FWD    

 PAr 

LOC
REM

LOC                           
                           

       MENU          FWD    

 PAr 

SET

LOC                        
                           

       MENU         FWD    

 rEF 
LOC                      
                        Hz

                SET FWD    

  491.
LOC                      
                        Hz

                SET FWD    

  500.
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Parameter mode

In the Parameter mode, you can:

• view and change parameter values

• select and modify the signals shown in the Output mode

• start, stop, change the direction and switch between local and remote control.

How to select a parameter and change its value 

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, 
otherwise by pressing  repeatedly until you see MENU at the bottom.

2. If the panel is not in the Parameter mode (“PAr” not visible), press key 
 or  until you see “PAr” and then press . The display 

shows the number of one of the parameter groups.

      

3. Use keys  and  to find the desired parameter group. 

4. Press . The display shows one of the parameters in the selected 
group.

5. Use keys  and  to find the desired parameter. 

6. Press and hold  for about two seconds until the display shows the 
value of the parameter with  underneath indicating that changing of the 
value is now possible. 
Note: When  is visible, pressing keys  and  
simultaneously changes the displayed value to the default value of the 
parameter. 

    

7. Use keys  and  to select the parameter value. When you have 
changed the parameter value,  starts flashing.

 

• To save the displayed parameter value, press .
• To cancel the new value and keep the original, press .

 

LOC                        
                           

       MENU          FWD    

 rEF 
LOC                        
                           

       MENU          FWD    

 PAr 
LOC                        
                           

            PAR     FWD    

 -01- 
LOC                        
                           

            PAR     FWD    

 -11- 
LOC                        
                           

            PAR     FWD    

 1101 
LOC                        
                           

            PAR     FWD    

 1103 

SET

SET

LOC                      
                           

            PAR SET FWD    

    1 

SET

LOC                      
                           

            PAR SET FWD    

    2 
LOC                        
                           

            PAR     FWD    

 1103 
Control panels

 TMS1376 Active 04/08/2015 Page 689 of 1480



70 ACS550-01/U1 User’s Manual

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
How to select the monitored signals 

Step Action Display

1. You can select which signals are monitored in the Output mode and how 
they are displayed with Group 34: PANEL DISPLAY parameters. See page 
51 for detailed instructions on changing parameter values.

By default, you can monitor three signals by browsing (see page 67). The 
particular default signals depend on the value of parameter 9902 APPLIC 
MACRO: For macros whose default value of parameter 9904 MOTOR CTRL 
MODE is 1 (VECTOR:SPEED), the default for signal 1 is 0102 SPEED, otherwise 
0103 OUTPUT FREQ. The defaults for signals 2 and 3 are always 0104 
CURRENT and 0105 TORQUE, respectively.

To change the default signals, select from Group 01: OPERATING DATA 
up to three signals to be browsed.

Signal 1: Change the value of parameter 3401 SIGNAL1 PARAM to the index 
of the signal parameter in Group 01: OPERATING DATA (= number of the 
parameter without the leading zero), e.g. 105 means parameter 0105 
TORQUE. Value 100 means that no signal is displayed.

Repeat for signals 2 (3408 SIGNAL2 PARAM) and 3 (3415 SIGNAL3 PARAM). 
For example, if 3401 = 0 and 3415 = 0, browsing is disabled and only the 
signal specified by 3408 appears in the display. If all three parameters are 
set to 0, i.e. no signals are selected for monitoring, the panel displays text 
“n.A”. 

      

2. Specify the decimal point location, or use the decimal point location and 
unit of the source signal [setting (9 (DIRECT)]. Bar graphs are not available 
for Basic Operation Panel. For details, see parameter 3404.

Signal 1: parameter 3404 OUTPUT1 DSP FORM

Signal 2: parameter 3411 OUTPUT2 DSP FORM

Signal 3: parameter 3418 OUTPUT3 DSP FORM.

3. Select the units to be displayed for the signals. This has no effect if 
parameter 3404/3411/3418 is set to 9 (DIRECT). For details, see 
parameter 3405.

Signal 1: parameter 3405 OUTPUT1 UNIT

Signal 2: parameter 3412 OUTPUT2 UNIT

Signal 3: parameter 3419 OUTPUT3 UNIT.

      

4. Select the scalings for the signals by specifying the minimum and 
maximum display values. This has no effect if parameter 3404/3411/3418 is 
set to 9 (DIRECT). For details, see parameters 3406 and 3407.

Signal 1: parameters 3406 OUTPUT1 MIN and 3407 OUTPUT1 MAX

Signal 2: parameters 3413 OUTPUT2 MIN and 3414 OUTPUT2 MAX

Signal 3: parameters 3420 OUTPUT3 MIN and 3421 OUTPUT3 MAX.

      

LOC                      
                           

            PAR SET FWD    

  103 
LOC                      
                           

            PAR SET FWD    

  104 
LOC                      
                           

            PAR SET FWD    

  105 

LOC                      
                           

            PAR SET FWD    

     9 

LOC                      
                           

            PAR SET FWD    

     3 

LOC                      
                        Hz

            PAR SET FWD    

   00.
LOC                      
                        Hz

            PAR SET FWD    

 5000.
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Copy mode

The Basic Control Panel can store a full set of drive parameters and up to two user 
sets of drive parameters to the control panel. The control panel memory is non-
volatile.

In the Copy mode, you can:

• copy all parameters from the drive to the control panel (uL – Upload). This 
includes all defined user sets of parameters and internal (not adjustable by the 
user) parameters such as those created by the ID Run. 

• restore the full parameter set from the control panel to the drive (dL A – Download 
All). This writes all parameters, including the internal non-user-adjustable motor 
parameters, to the drive. It does not include the user sets of parameters.

Note: Only use this function to restore a drive, or to transfer parameters to 
systems that are identical to the original system.

• copy a partial parameter set from the control panel to a drive (dL P – Download 
Partial). The partial set does not include user sets, internal motor parameters, 
parameters 9905…9909, 1605, 1607, 5201, nor any Group 51: EXT COMM 
MODULE and Group 53: EFB PROTOCOL parameters. 

The source and target drives and their motor sizes do not need to be the same.

• copy USER S1 parameters from the control panel to the drive (dL u1 – Download 
User Set 1). A user set includes Group 99: START-UP DATA parameters and the 
internal motor parameters. 

The function is only shown on the menu when User Set 1 has been first saved 
using parameter 9902 APPLIC MACRO (see section User parameter sets on page 
83) and then uploaded to panel.

• copy USER S2 parameters from the control panel to the drive (dL u2 – Download 
User Set 2). As dL u1 – Download User Set 1 above.

• start, stop, change the direction and switch between local and remote control.
Control panels
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How to upload and download parameters

For the upload and download functions available, see above.

Basic Control Panel alarm codes

In addition to the faults and alarms generated by the drive (see chapter Diagnostics), 
the Basic Control Panel indicates control panel alarms with a code of form A5xxx. 
See section Alarm codes (Basic Control Panel) on page 263 for a list of the alarm 
codes and descriptions.

Step Action Display

1. Go to the Main menu by pressing  if you are in the Output mode, 
otherwise by pressing  repeatedly until you see MENU at the bottom.

2. If the panel is not in the Copy mode (“CoPY” not visible), press key  
or  until you see “CoPY”.

      

Press .

      

3. • To upload all parameters (including user sets) from the drive to the control 
panel, step to “uL” with keys  and . 

         

Press . During the transfer, the display shows the transfer status as a 
percentage of completion.

         

• To perform downloads, step to the appropriate operation (here “dL A”, 
Download All, is used as an example) with keys  and .

Press . During the transfer, the display shows the transfer status as a 
percentage of completion.

LOC                        
                           

       MENU          FWD    

 PAr 
LOC                        
                           

       MENU          FWD    

 CoPY 
LOC                        
                           

       MENU          FWD    

dL u1 
LOC                        
                           

       MENU          FWD    

 uL   
LOC                        
                          %

                     FWD    

uL 50 
LOC                        
                           

       MENU          FWD    

 dL A 
LOC                        
                          %

                     FWD    

dL 50 
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Application macros

Macros change a group of parameters to new, predefined values. Use macros to 
minimize the need for manual editing of parameters. Selecting a macro sets all other 
parameters to their default values, except:

• Group 99: START-UP DATA parameters (except parameter 9904)

• 1602 PARAMETER LOCK 

• 1607 PARAM SAVE

• 3018 COMM FAULT FUNC and 3019 COMM FAULT TIME

• 9802 COMM PROT SEL

• Group 50: ENCODER … Group 53: EFB PROTOCOL parameters

• Group 29: MAINTENANCE TRIG parameters.

After selecting a macro, you can make additional parameter changes manually with 
the control panel.

You enable application macros by setting the value for parameter 9902 APPLIC 
MACRO. By default, 1, ABB STANDARD, is the enabled macro.

The following sections describe each of the application macros and provide a 
connection example for each macro.

The last section in this chapter, Macro default values for parameters, lists the 
parameters that the macros change and the default values established by each 
macro.
Application macros
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ABB Standard macro

This is the default macro. It provides a general purpose, 2-wire I/O configuration, 
with three (3) constant speeds. Parameter values are the default values defined in 
section Complete parameter list on page 87.

Connection example:

Input signals Output signals Jumper setting

• Analog reference (AI1)
• Start, stop and direction (DI1,2)
• Constant speed selection (DI3,4)
• Ramp pair (1 of 2) selection (DI5)

• Analog output AO1: Frequency
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1)

or

External frequency reference 1: 0…10 V1
1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

Reference voltage 10 V DC

Output frequency: 0…20 mA

Start/Stop: Activate to start
Fwd/Rev: Activate to reverse rotation direction
Constant speed selection2

Constant speed selection2

Ramp pair selection: Activate to select 2nd acc/dec ramp pair

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Note 1. The external reference is 
used as a speed reference if a vector 
mode is selected.
Note 2. Code: 
0 = open, 1 = connected

DI3 DI4 Output

0 0 Reference through AI1
1 0 CONST SPEED 1 (1202)
0 1 CONST SPEED 2 (1203)
1 1 CONST SPEED 3 (1204)

Output current: 0…20 mA

Not used

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Analog input circuit common 

Not used

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 

(Fault => 25 connected to 26)

1…10 kohm
X1

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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3-wire macro

This macro is used when the drive is controlled using momentary push-buttons. It 
provides three (3) constant speeds. To enable, set the value of parameter 9902 to 
2 (3-WIRE).

Note: When the stop input (DI2) is deactivated (no input), the control panel start/stop 
buttons are disabled.

Connection example:

Input signals Output signals Jumper setting

• Analog reference (AI1)
• Start, stop and direction (DI1,2,3)
• Constant speed selection (DI4,5)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1)

or

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

External speed reference 1: 0…10 V 

Reference voltage 10 V DC

Motor output speed: 0…20 mA

Constant speed selection1

Constant speed selection1

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Output current: 0…20 mA

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Analog input circuit common 

Not used

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 

Note 1. Code:
0 = open, 1 = connected

DI4 DI5 Output

0 0 Reference through AI1
1 0 CONST SPEED 1 (1202)
0 1 CONST SPEED 2 (1203)
1 1 CONST SPEED 3 (1204)

Start: Momentary activation with DI2 activated starts the drive
Stop: Momentary deactivation stops the drive
Fwd/Rev: Activation reverses rotation direction

Not used

(Fault => 25 connected to 26)

X1

1…10 kohm

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
Application macros
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Alternate macro

This macro provides an I/O configuration adopted to a sequence of DI control 
signals used when alternating the rotation direction of the motor. To enable, set the 
value of parameter 9902 to 3 (ALTERNATE).

Connection example: 

Input signals Output signals Jumper setting

• Analog reference (AI1)
• Start, stop and direction (DI1,2)
• Constant speed selection (DI3,4)
• Ramp pair 1/2 selection (DI5)
• Run enable (DI6)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1)

or

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

External speed reference 1: 0…10 V 

Reference voltage 10 V DC

Motor output speed: 0…20 mA

Constant speed selection1

Constant speed selection1

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Output current: 0…20 mA

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Analog input circuit common 

Not used

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 

Note 1. Code:
0 = open, 1 = connected

DI3 DI4 Output

0 0 Reference through AI1
1 0 CONST SPEED 1 (1202)
0 1 CONST SPEED 2 (1203)
1 1 CONST SPEED 3 (1204)

Start fwd: If DI1 state is the same as DI2, the drive stops

Start reverse

Ramp pair selection: Activation selects 2nd acc/dec ramp pair 
Run enable: Deactivation always stops the drive

(Fault => 25 connected to 26)

X1

1…10 kohm

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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Motor Potentiometer macro

This macro provides a cost-effective interface for PLCs that vary the speed of the 
motor using only digital signals. To enable, set the value of parameter 9902 to 
4 (MOTOR POT).

Connection example:

Input signals Output signals Jumper setting

• Start, stop and direction (DI1,2)
• Reference up/down (DI3,4)
• Constant speed selection (DI5)
• Run enable (DI6)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1)

or

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

Not used

Reference voltage 10 V DC

Motor output speed: 0…20 mA

Reference up: Activation increases the reference1 

Reference down: Activation decreases the reference1

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Output current: 0…20 mA

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Analog input circuit common 

Not used

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 

Note 1. For DI3 and DI4:
• If both are active or inactive the 

speed reference is unchanged.
• The existing speed reference is 

stored during stop or power down.
Note 2.

• Settings of the ramp times with 
acceleration and deceleration time 
2 (parameters 2205 and 2206).

Start/stop: Activation starts the drive.
Forward/reverse: Activation reverses rotation direction.

Constant speed 1: 1202 
Run enable: Deactivation always stops the drive.

(Fault => 25 connected to 26)

X1

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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Hand-Auto macro

This macro provides an I/O configuration that is typically used in HVAC applications. 
To enable, set the value of parameter 9902 to 5 (HAND/AUTO).

Note: Parameter 2108 START INHIBIT must remain in the default setting, 0 (OFF).

Connection example:

Input signals Output signals Jumper setting

• Two analog references (AI1, 2)
• Start/stop – hand/auto (DI1, 6)
• Direction – hand/auto (DI2, 5)
• Control location selection (DI3)
• Run enable (DI4)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1) 

or

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

Start/Stop (Hand): Activation starts the drive
Forward/Reverse (Hand): Activation reverses rotation direction
EXT1/EXT2 Selection: Activation selects auto control

Forward/Reverse (Auto): Activation reverses rotation direction 

Start/Stop (Auto): Activation starts the drive

Run enable: Deactivation always stops the drive

External reference 1: 0…10 V (Hand Control) 

Reference voltage 10 V DC

Motor output speed: 0…20 mA
Output current: 0…20 mA

Analog input circuit common 

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 
External reference 2: 0…20 mA (Auto Control) 

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27
(Fault => 25 connected to 26)

1

Note 1. 
The sensor for AI2 is powered 
externally. See the manufacturer’s 
instructions. To use sensors 
supplied by the drive aux. voltage 
output, see page 82.

X1

1…10 kohm

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
Application macros

lse Id TMS1376 Active 04/08/2015 Page 698 of 1480



ACS550-01/U1 User’s Manual 79

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
PID Control macro

This macro provides parameter settings for closed-loop control systems such as 
pressure control, flow control, etc. To enable, set the value of parameter 9902 to 
6 (PID CONTROL). 

Note: Parameter 2108 START INHIBIT must remain in the default setting, 0 (OFF).

Connection example: 

Input signals Output signals Jumper setting

• Analog reference (AI1)
• Actual value (AI2)
• Start/stop – hand/PID (DI1, 6)
• EXT1/EXT2 selection (DI2)
• Constant speed selection (DI3, 4)
• Run enable (DI5)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1) 

or

Note: Use the following switch-on order:
1. EXT1/EXT2
2. Run Enable
3. Start.

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

Start/Stop (Hand): Activation starts the drive

Constant speed selection 1: (Not used in PID control)2
EXT1/EXT2 selection: Activation selects PID control

Constant speed selection 2: (Not used in PID control)2 

Start/Stop (PID): Activation starts the drive
Run enable: Deactivation always stops the drive

External ref. 1 (Manual) or Ext ref. 2 (PID): 0…10 V1 

Reference voltage 10 V DC

Motor output speed: 0…20 mA
Output current: 0…20 mA

Analog input circuit common 

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Note 2. Code:
0 = open, 1 = connected

DI3 DI4 Output

0 0 Reference through AI1
1 0 CONST SPEED 1 (1202)
0 1 CONST SPEED 2 (1203)
1 1 CONST SPEED 3 (1204)

Note 1. 
Manual: 0…10V => speed reference
PID: 0…10V => 0…100% PID 
setpoint

(Fault => 25 connected to 26)

Note 3. 
The sensor for AI2 is powered exter-
nally. See the manufacturer’s instruc-
tions. To use sensors supplied by the 
drive aux. voltage output, see page 82.

3

X1

1…10 kohm

Actual signal (PID): 4…20 mA

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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This macro provides parameter settings for pump and fan control (PFC) applications. 
To enable, set the value of parameter 9902 to 7 (PFC CONTROL).

Note: Parameter 2108 START INHIBIT must remain in the default setting, 0 (OFF).

Connection example:

Input signals Output signals Jumper setting

• Analog ref. and actual (AI1, 2)
• Start/stop – manual/PFC (DI1, 6)
• Run enable (DI2)
• EXT1/EXT2 selection (DI3)
• Interlock (DI4, 5)

• Analog output AO1: Frequency
• Analog output AO2: Actual 1
• Relay output 1: Running 
• Relay output 2: Fault (-1) 
• Relay output 3: Aux. motor ON

or

Note: Use the following switch-on order:
1. EXT1/EXT2
2. Run Enable
3. Start.

EXT1/EXT2 selection: Activation selects PFC control

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

Start/Stop (Manual): Activation starts the drive

Start/Stop (PFC): Activation starts the drive

Run enable: Deactivation always stops the drive

External ref. 1 (Manual) or Ext ref. 2 (PID/PFC): 0…10 V1 

Reference voltage 10 V DC

Output frequency: 0…20 mA
Actual 1 (PI controller actual value): 0(4)…20 mA

Analog input circuit common 

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 
Actual signal (PID): 4…20 mA 

Interlock: Deactivation always stops the drive
Interlock: Deactivation stops constant speed motor 

Note 1. 
Manual: 0…10V => 0…50 Hz
PID/PFC: 0…10V => 0…100% PID 
setpoint

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Running =>19 connected to 21 

Fault (-1) =>22 connected to 24 (Fault => 22 connected to 23)

Auxiliary motor switched on=>25 connected to 27 

2

Note 2.
The sensor for AI2 is powered exter-
nally. See the manufacturer’s instruc-
tions. To use sensors supplied by the 
drive aux. voltage output, see page 82.

X1

1…10 kohm

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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Torque Control macro

This macro provides parameter settings for applications that require torque control of 
the motor. Control can also be switched to speed control. To enable, set the value of 
parameter 9902 to 8 (TORQUE CTRL).

Connection example:

Input signals Output signals Jumper setting

• Two analog references (AI1, 2)
• Start/stop and direction (DI1, 2)
• Speed/torque control (DI3)
• Constant speed selection (DI4)
• Ramp pair 1/2 selection (DI5)
• Run enable (DI6)

• Analog output AO1: Speed
• Analog output AO2: Current
• Relay output 1: Ready
• Relay output 2: Running
• Relay output 3: Fault (-1)

or

1 SCR
2 AI1
3 AGND
4 10V
5 AI2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

19 RO1C
20 RO1A
21 RO1B
22 RO2C
23 RO2A
24 RO2B
25 RO3C
26 RO3A
27 RO3B

External speed reference 1: 0…10 V 

Reference voltage 10 V DC

Motor output speed: 0…20 mA

Speed/torque control: Activation selects torque control 
Constant speed 1: 1202

Relay output 1, programmable
Default operation: 

Relay output 2, programmable
Default operation: 

Relay output 3, programmable
Default operation: 

Output current: 0…20 mA

Ready =>19 connected to 21

Running =>22 connected to 24

Fault (-1) =>25 connected to 27

Analog input circuit common 

External torque reference: 4…20 mA

Analog output circuit common 

Auxiliary voltage output +24 V DC
Auxiliary voltage output common
Digital input common for all

Signal cable shield (screen)

Analog input circuit common 
Note 1. 
• Reverses rotation direction in 

speed control.
• Reverses torque direction in 

torque control.

Start/stop: Activation starts the drive.
Forward/reverse: Activation reverses direction1

Ramp pair selection: Activate to select 2nd acc/dec ramp pair 
Run enable: Deactivation always stops the drive

(Fault => 25 connected to 26)

Note 2. 
The sensor for AI2 is powered 
externally. See the manufacturer’s 
instructions. To use sensors supplied 
by the drive aux. voltage output, see 
page 82.

2

X1

1…10 kohm

J1

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

O
N

AI1: 0…10 V
AI2: 0(4)…20 mA

O
N

1
2

J1
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Connection examples of two-wire and three-wire sensors

Many applications use process PI(D) and need a feedback signal from the process. 
The feedback signal is typically connected to analog input 2 (AI2). 

The macro wiring diagrams for each macro earlier in this chapter use an externally 
powered sensor (connections not shown). The figures below give examples of 
connections using a two-wire or three-wire sensor/transmitter supplied by the drive 
auxiliary voltage output.

X1 / control board
5 AI2 Process actual value measurement, 

0(4) … 20 mA, Rin = 100 ohm6 AGND
…
X1 / control board
10 +24 V Auxiliary voltage output, non-isolated, 

24 V DC, 250 mA11 GND

P
I

4…20 mA

X1 / control board
5 AI2 Process actual value measurement, 

0(4) … 20 mA, Rin = 100 ohm6 AGND
…
X1 / control board
10 +24 V Auxiliary voltage output, non-isolated, 

24 V DC, 250 mA11 GND

P 0(4)…20 mA

 I

Two-wire sensor/transmitter

Three-wire sensor/transmitter

OUT

–
+

–

+

Note: The sensor is supplied through its current output and the drive feeds the supply voltage (+24 V).
Thus the output signal must be 4…20 mA, not 0…20 mA
Application macros
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User parameter sets

In addition to the standard application macros, it is possible to save two user 
parameter sets into the permanent memory and load them at a later time. A user 
parameter set consists of the user parameter settings, including Group 99: START-
UP DATA, and the results of the motor identification. The panel reference is also 
saved if the user parameter set is saved and loaded in local control. The remote 
control setting is saved into the user parameter set, but the local control setting is 
not. 

The steps below show how to save and load User Parameter Set 1. The procedure 
for User Parameter Set 2 is identical, only the parameter 9902 values are different.

To save User Parameter Set 1:

• Adjust the parameters. Perform the motor identification if it is needed in the 
application but it is not done yet.

• Save the parameter settings and the results of the motor identification to the 
permanent memory by changing parameter 9902 to -1 (USER S1 SAVE). 

• Press  (Assistant Control Panel) or  (Basic Control Panel). 

To load User Parameter Set 1:

• Change parameter 9902 to 0 (USER S1 LOAD).

• Press  (Assistant Control Panel) or  (Basic Control Panel) to load.

The user parameter set can also be switched through digital inputs (see parameter 
1605).

Note: Loading the user parameter set restores the parameter settings including 
Group 99: START-UP DATA and the results of the motor identification. Check that 
the settings correspond to the motor used.

Hint: The user can for example switch the drive between two motors without having 
to adjust the motor parameters and to repeat the motor identification every time the 
motor is changed. The user needs only to adjust the settings and perform the motor 
identification once for each motor and then to save the data as two user parameter 
sets. When the motor is changed, only the corresponding user parameter set needs 
to be loaded, and the drive is ready to operate.

SAVE ENTER
MENU

SAVE ENTER
MENU
Application macros
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Macro default values for parameters

Parameter default values are listed in section Complete parameter list on page 87. 
Changing from the default macro (ABB Standard), that is, editing the value of 
parameter 9902, changes the parameter default values as defined in the following 
tables. 

Note: There are two sets of values because the defaults are configured for 50 Hz/
IEC compliance (ACS550-01) and 60 Hz/NEMA compliance (ACS550-U1).

ACS550-01

Parameter
ABB 

Standard
3-wire Alternate

Motor 
Potenti-
ometer

Hand-auto
PID 

Control
PFC 

Control
Torque 
Control

9902 APPLIC MACRO 1 = 
ABB STANDARD

2 = 
3-WIRE

3 = 
ALTERNATE

4 = 
MOTOR POT

5 = 
HAND/AUTO

6 = 
PID CONTROL

7 = 
PFC CONTROL

8 = 
TORQUE CTRL

9904 MOTOR CTRL 
MODE

3 = SCALAR:
FREQ

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

3 = SCALAR:
FREQ

2 = VECTOR:
TORQUE

1001 EXT1 COMMANDS 2 = DI1,2 4 = DI1P,2P,3 9 = DI1F,2R 2 = DI1,2 2 = DI1,2 1 = DI1 1 = DI1 2 = DI1,2
1002 EXT2 COMMANDS 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 7 = DI6,5 6 = DI6 6 = DI6 2 = DI1,2
1003 DIRECTION 3 = REQUEST 3 = REQUEST 3 = REQUEST 3 = REQUEST 3 = REQUEST 1 = FORWARD 1 = FORWARD 3 = REQUEST
1102 EXT1/EXT2 SEL 0 = EXT1 0 = EXT1 0 = EXT1 0 = EXT1 3 = DI3 2 = DI2 3 = DI3 3 = DI3
1103 REF1 SELECT 1 = AI1 1 = AI1 1 = AI1 12 = 

DI3U,4D(NC)
1 = AI1 1 = AI1 1 = AI1 1 = AI1

1106 REF2 SELECT 2 = AI2 2 = AI2 2 = AI2 2 = AI2 2 = AI2 19 = PID1OUT 19 = PID1OUT 2 = AI2
1201 CONST SPEED SEL 9 = DI3,4 10 = DI4,5 9 = DI3,4 5 = DI5 0 = NOT SEL 9 = DI3,4 0 = NOT SEL 4 = DI4
1304 MINIMUM AI2 0.0% 0.0% 0.0% 0.0% 20.0% 20.0% 20.0% 20.0%
1401 RELAY OUTPUT 1 1 = READY 1 = READY 1 = READY 1 = READY 1 = READY 1 = READY 2 = RUN 1 = READY
1402 RELAY OUTPUT 2 2 = RUN 2 = RUN 2 = RUN 2 = RUN 2 = RUN 2 = RUN 3 = FAULT(-1) 2 = RUN
1403 RELAY OUTPUT 3 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 31 = PFC 3 = FAULT(-1)
1501 AO1 CONTENT SEL 103 = 0103 

OUTPUT FREQ
102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

1507 AO2 CONTENT SEL 104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

130 = 
PID 1 FBK

104 = 
CURRENT

1510 MINIMUM AO2 0.0 mA 0.0 mA 0.0 mA 0.0 mA 0.0 mA 0.0 mA 4.0 mA 0.0 mA
1601 RUN ENABLE 0 = NOT SEL 0 = NOT SEL 6 = DI6 6 = DI6 4 = DI4 5 = DI5 2 = DI2 6 = DI6
2201 ACC/DEC 1/2 SEL 5 = DI5 0 = NOT SEL 5 = DI5 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 5 = DI5
3201 SUPERV 1 PARAM 103 = 0103 

OUTPUT FREQ
102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

3401 SIGNAL1 PARAM 103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

4001 GAIN 1.0 1.0 1.0 1.0 1.0 1.0 2.5 1.0
4002 INTEGRATION TIME 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 3.0 s 60.0 s
4101 GAIN 1.0 1.0 1.0 1.0 1.0 1.0 2.5 1.0
4102 INTEGRATION TIME 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 3.0 s 60.0 s
8123 PFC ENABLE 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 1 = ACTIVE 0 = NOT SEL
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lse Id TMS1376 Active 04/08/2015 Page 704 of 1480



ACS550-01/U1 User’s Manual 85

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
ACS550-U1

Parameter
ABB 

Standard
3-wire Alternate

Motor 
Potenti-
ometer

Hand-auto
PID 

Control
PFC 

Control
Torque 
Control

9902 APPLIC MACRO 1 = 
ABB STANDARD

2 = 
3-WIRE

3 = 
ALTERNATE

4 = 
MOTOR POT

5 = 
HAND/AUTO

6 = 
PID CONTROL

7 = 
PFC CONTROL

8 = 
TORQUE CTRL

9904 MOTOR CTRL 
MODE

3 = SCALAR:
FREQ

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

1 = VECTOR:
SPEED

3 = SCALAR:
FREQ

2 = VECTOR:
TORQUE

1001 EXT1 COMMANDS 2 = DI1,2 4 = DI1P,2P,3 9 = DI1F,2R 2 = DI1,2 2 = DI1,2 1 = DI1 1 = DI1 2 = DI1,2
1002 EXT2 COMMANDS 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 7 = DI6,5 6 = DI6 6 = DI6 2 = DI1,2
1003 DIRECTION 3 = REQUEST 3 = REQUEST 3 = REQUEST 3 = REQUEST 3 = REQUEST 1 = FORWARD 1 = FORWARD 3 = REQUEST
1102 EXT1/EXT2 SEL 0 = EXT1 0 = EXT1 0 = EXT1 0 = EXT1 3 = DI3 2 = DI2 3 = DI3 3 = DI3
1103 REF1 SELECT 1 = AI1 1 = AI1 1 = AI1 12 = 

DI3U,4D(NC)
1 = AI1 1 = AI1 1 = AI1 1 = AI1

1106 REF2 SELECT 2 = AI2 2 = AI2 2 = AI2 2 = AI2 2 = AI2 19 = PID1OUT 19 = PID1OUT 2 = AI2
1201 CONST SPEED SEL 9 = DI3,4 10 = DI4,5 9 = DI3,4 5 = DI5 0 = NOT SEL 9 = DI3,4 0 = NOT SEL 4 = DI4
1304 MINIMUM AI2 0.0% 0.0% 0.0% 0.0% 20.0% 20.0% 20.0% 20.0%
1401 RELAY OUTPUT 1 1 = READY 1 = READY 1 = READY 1 = READY 1 = READY 1 = READY 2 = RUN 1 = READY
1402 RELAY OUTPUT 2 2 = RUN 2 = RUN 2 = RUN 2 = RUN 2 = RUN 2 = RUN 3 = FAULT(-1) 2 = RUN
1403 RELAY OUTPUT 3 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 3 = FAULT(-1) 31 = PFC 3 = FAULT(-1)
1501 AO1 CONTENT SEL 103 = 0103 

OUTPUT FREQ
102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

1507 AO2 CONTENT SEL 104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

104 = 
CURRENT

130 = 
PID 1 FBK

104 = 
CURRENT

1510 MINIMUM AO2 0.0 mA 0.0 mA 0.0 mA 0.0 mA 0.0 mA 0.0 mA 4.0 mA 0.0 mA
1601 RUN ENABLE 0 = NOT SEL 0 = NOT SEL 6 = DI6 6 = DI6 4 = DI4 5 = DI5 2 = DI2 6 = DI6
2201 ACC/DEC 1/2 SEL 5 = DI5 0 = NOT SEL 5 = DI5 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 5 = DI5
3201 SUPERV 1 PARAM 103 = 0103 

OUTPUT FREQ
102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

3401 SIGNAL1 PARAM 103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

102 = 0102 
SPEED

103 = 0103 
OUTPUT FREQ

102 = 0102 
SPEED

4001 GAIN 1.0 1.0 1.0 1.0 1.0 1.0 2.5 1.0
4002 INTEGRATION TIME 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 3.0 s 60.0 s
4101 GAIN 1.0 1.0 1.0 1.0 1.0 1.0 2.5 1.0
4102 INTEGRATION TIME 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 60.0 s 3.0 s 60.0 s
8123 PFC ENABLE 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 0 = NOT SEL 1 = ACTIVE 0 = NOT SEL
Application macros

 TMS1376 Active 04/08/2015 Page 705 of 1480



86 ACS550-01/U1 User’s Manual

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Application macros

lse Id TMS1376 Active 04/08/2015 Page 706 of 1480



ACS550-01/U1 User’s Manual 87

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Parameters

Complete parameter list

The following table lists all parameters. Table header abbreviations are:

• S = Parameters can be modified only when the drive is stopped.

• User = Space to enter desired parameter values.

Some values depend on the “construction” as indicated in the table by 
“-01:” = Setup and parts specific to IEC installation and compliance or 
“-U1:” = Setup and parts specific to US installation and NEMA compliance. 
Refer to the type designation on the drive, for example ACS550-01-08A8-4. 

Code Name Range Resolution Default User S

Group 99: START-UP DATA

9901 LANGUAGE 0…16 / 0…3 1 0 (ENGLISH)
9902 APPLIC MACRO -3…8, 31 1 1 (ABB STANDARD)
9904 MOTOR CTRL MODE 1 = VECTOR:SPEED, 2 = VECTOR:TORQUE, 

3 = SCALAR:FREQ
1 3 (SCALAR:FREQ)

9905 MOTOR NOM VOLT -01-yyyy-2: 115…345 V /
-U1-yyyy-2: 115…345 V

1 V -01-yyyy-2: 230 V /
-U1-yyyy-2: 230 V

-01-yyyy-4: 200…600 V /
-U1-yyyy-4: 230…690 V

-01:-yyyy-4 400 V / 
-U1-yyyy-4: 460 V

-U1-yyyy-6: 288…862 V -U1-yyyy-6: 575 V
9906 MOTOR NOM CURR 0.2 · I2hd … 2.0 · I2hd 0.1 A 1.0 · I2hd
9907 MOTOR NOM FREQ 10.0…500.0 Hz 0.1 Hz -01: 50.0 Hz / 

-U1: 60.0 Hz
9908 MOTOR NOM SPEED 50…30000 rpm 1 rpm Size dependent
9909 MOTOR NOM POWER 0.2…3.0 · Phd -01: 0.1 kW / 

-U1: 0.1 hp
1.0 · Phd

9910 ID RUN 0 = OFF/IDMAGN, 1 = ON 1 0 (OFF/IDMAGN)
9915 MOTOR COSPHI 0 = IDENTIFIED, 0.01…0.97 0.01 0 (IDENTIFIED)
Group 01: OPERATING DATA

0101 SPEED & DIR -30000…30000 rpm 1 rpm -
0102 SPEED 0…30000 rpm 1 rpm -
0103 OUTPUT FREQ 0.0…500.0 Hz 0.1 Hz -
0104 CURRENT 0.0…2.0 · I2hd 0.1 A -
0105 TORQUE -200.0…200.0% 0.1% -
0106 POWER -2.0…2.0 · Phd 0.1 kW -
0107 DC BUS VOLTAGE 0…2.5 · VdN 1 V -
0109 OUTPUT VOLTAGE 0…2.0 · VdN 1 V -
0110 DRIVE TEMP 0.0…150.0 °C 0.1 °C -
0111 EXTERNAL REF 1 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -
0112 EXTERNAL REF 2 0.0…100.0% (0.0…600.0% for torque) 0.1% -
0113 CTRL LOCATION 0 = LOCAL, 1 = EXT1, 2 = EXT2 1 -
Parameters
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0114 RUN TIME (R) 0…9999 h 1 h -
0115 KWH COUNTER (R) 0…65535 kWh 1 kWh -
0116 APPL BLK OUTPUT 0.0…100.0% (0.0…600.0% for torque) 0.1% -
0118 DI 1-3 STATUS 000…111 (0…7 decimal) 1 -
0119 DI 4-6 STATUS 000…111 (0…7 decimal) 1 -
0120 AI 1 0.0…100.0% 0.1% -
0121 AI 2 0.0…100.0% 0.1% -
0122 RO 1-3 STATUS 000…111 (0…7 decimal) 1 -
0123 RO 4-6 STATUS 000…111 (0…7 decimal) 1 -
0124 AO 1 0.0…20.0 mA 0.1 mA -
0125 AO 2 0.0…20.0 mA 0.1 mA -
0126 PID 1 OUTPUT -1000.0…1000.0% 0.1% -
0127 PID 2 OUTPUT -100.0…100.0% 0.1% -
0128 PID 1 SETPNT Unit and scale defined by par. 4006/

4106 and 4007/4107
- -

0129 PID 2 SETPNT Unit and scale defined by par. 4206 and 
4207

-

0130 PID 1 FBK Unit and scale defined by par. 4006/
4106 and 4007/4107

- -

0131 PID 2 FBK Unit and scale defined by par. 4206 and 
4207

- -

0132 PID 1 DEVIATION Unit and scale defined by par. 4006/
4106 and 4007/4107

- -

0133 PID 2 DEVIATION Unit and scale defined by par. 4206 and 
4207

- -

0134 COMM RO WORD 0…65535 1 -
0135 COMM VALUE 1 -32768…+32767 1 -
0136 COMM VALUE 2 -32768…+32767 1 -
0137 PROCESS VAR 1 - 1
0138 PROCESS VAR 2 - 1
0139 PROCESS VAR 3 - 1
0140 RUN TIME 0.00…499.99 kh 0.01 kh -
0141 MWH COUNTER 0…65535 MWh 1 MWh -
0142 REVOLUTION CNTR 0…65535 Mrev 1 Mrev -
0143 DRIVE ON TIME HI 0…65535 days 1 day -
0144 DRIVE ON TIME LO 00:00:00…23:59:58 1 = 2 s -
0145 MOTOR TEMP Par. 3501 = 1…3: -10…200 °C

Par. 3501 = 4: 0…5000 ohm
Par. 3501 = 5…6: 0…1

1 -

0146 MECH ANGLE 0…32768 1 -
0147 MECH REVS -32768 …+32767 1 -
0148 Z PLS DETECTED 0 = NOT DETECTED, 1 = DETECTED 1 -
0150 CB TEMP -20.0…150.0 °C 1.0 °C -
0153 MOT THERM STRESS 0.0…100.0% 0.1% -
0158 PID COMM VALUE 1 -32768 …+32767 1 -
0159 PID COMM VALUE 2 -32768 …+32767 1 -
0174 SAVED KWH 0.0…999.9 kWh 0.1 kWh -
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0175 SAVED MWH 0…65535 MWh 1 MWh -
0176 SAVED AMOUNT 1 0.0…999.9 0.1 -
0177 SAVED AMOUNT 2 0…65535 1 -
0178 SAVED CO2 0.0…6553.5 tn 0.1 tn -
Group 03: FB ACTUAL SIGNALS

0301 FB CMD WORD 1 - - -
0302 FB CMD WORD 2 - - -
0303 FB STS WORD 1 - - -
0304 FB STS WORD 2 - 1 -
0305 FAULT WORD 1 - 1 -
0306 FAULT WORD 2 - 1 -
0307 FAULT WORD 3 - 1 -
0308 ALARM WORD 1 - 1 -
0309 ALARM WORD 2 - 1 -
Group 04: FAULT HISTORY

0401 LAST FAULT Fault codes (panel displays as text) 1 0
0402 FAULT TIME 1 Date dd.mm.yy / power-on time in days 1 day 0
0403 FAULT TIME 2 Time hh.mm.ss 2 s 0
0404 SPEED AT FLT -32768…+32767 1 rpm 0
0405 FREQ AT FLT -3276.8…+3276.7 0.1 Hz 0
0406 VOLTAGE AT FLT 0.0…6553.5 0.1 V 0
0407 CURRENT AT FLT 0.0…6553.5 0.1 A 0
0408 TORQUE AT FLT -3276.8…+3276.7 0.1% 0
0409 STATUS AT FLT 0000…FFFF hex 1 0
0410 DI 1-3 AT FLT 000…111 (0…7 decimal) 1 0
0411 DI 4-6 AT FLT 000…111 (0…7 decimal) 1 0
0412 PREVIOUS FAULT 1 As par. 0401 1 0
0413 PREVIOUS FAULT 2 As par. 0401 1 0
Group 10: START/STOP/DIR

1001 EXT1 COMMANDS 0…14 1 2 (DI1,2)
1002 EXT2 COMMANDS 0…14 1 0 (NOT SEL)
1003 DIRECTION 1 = FORWARD, 2 = REVERSE, 

3 = REQUEST
1 3 (REQUEST)

1004 JOGGING SEL -6…6 1 0 (NOT SEL)
Group 11: REFERENCE SELECT

1101 KEYPAD REF SEL 1 = REF1(Hz/rpm), 2 = REF2(%) 1 1 [REF1(Hz/rpm)]
1102 EXT1/EXT2 SEL -6…12 1 0 (EXT1)
1103 REF1 SELECT 0…17, 20…21 1 1 (AI1)
1104 REF1 MIN 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
1105 REF1 MAX 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 50.0 (52.0) Hz / 

1500 rpm
-U1: 60.0 (62.0) Hz / 
1800 rpm

1106 REF2 SELECT 0…17, 19…21 1 2 (AI2)
1107 REF2 MIN 0.0…100.0% (0.0…600.0% for torque) 0.1% 0.0%
1108 REF2 MAX 0.0…100.0% (0.0…600.0% for torque) 0.1% 100.0%
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Group 12: CONSTANT SPEEDS

1201 CONST SPEED SEL -14 …19 1 9 (DI3,4)
1202 CONST SPEED 1 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 5.0 Hz / 300 rpm

-U1: 6.0 Hz / 360 rpm
1203 CONST SPEED 2 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 10.0 Hz / 600 rpm

-U1: 12.0 Hz / 720 rpm
1204 CONST SPEED 3 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 15.0 Hz / 900 rpm

-U1: 18.0 Hz / 1080 rpm
1205 CONST SPEED 4 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 20.0 Hz / 1200 rpm

-U1: 24.0 Hz / 1440 rpm
1206 CONST SPEED 5 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 25.0 Hz / 1500 rpm

-U1: 30.0 Hz / 1800 rpm
1207 CONST SPEED 6 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 40.0 Hz / 2400 rpm

-U1: 48.0 Hz / 2880 rpm
1208 CONST SPEED 7 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm -01: 50.0 Hz / 3000 rpm

-U1: 60.0 Hz / 3600 rpm
1209 TIMED MODE SEL 1 = EXT/CS1/2/3, 2 = CS1/2/3/4 1 2 (CS1/2/3/4)
Group 13: ANALOG INPUTS

1301 MINIMUM AI1 0.0…100.0% 0.1% 0.0%
1302 MAXIMUM AI1 0.0…100.0% 0.1% 100.0%
1303 FILTER AI1 0.0…10.0 s 0.1 s 0.1 s
1304 MINIMUM AI2 0.0…100.0% 0.1% 0.0%
1305 MAXIMUM AI2 0.0…100.0% 0.1% 100.0%
1306 FILTER AI2 0.0…10.0 s 0.1 s 0.1 s
Group 14: RELAY OUTPUTS

1401 RELAY OUTPUT 1 0…44, 46, 47, 52 1 1 (READY)
1402 RELAY OUTPUT 2 0…44, 46, 47, 52 1 2 (RUN)
1403 RELAY OUTPUT 3 0…44, 46, 47, 52 1 3 [FAULT(-1)]
1404 RO 1 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1405 RO 1 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
1406 RO 2 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1407 RO 2 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
1408 RO 3 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1409 RO 3 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
1410 RELAY OUTPUT 4 0…44, 46, 47, 52 1 0 (NOT SEL)
1411 RELAY OUTPUT 5 0…44, 46, 47, 52 1 0 (NOT SEL)
1412 RELAY OUTPUT 6 0…44, 46, 47, 52 1 0 (NOT SEL)
1413 RO 4 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1414 RO 4 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
1415 RO 5 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1416 RO 5 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
1417 RO 6 ON DELAY 0.0…3600.0 s 0.1 s 0.0 s
1418 RO 6 OFF DELAY 0.0…3600.0 s 0.1 s 0.0 s
Group 15: ANALOG OUTPUTS

1501 AO1 CONTENT SEL 99…178 1 103 (parameter 0103 
OUTPUT FREQ)
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1502 AO1 CONTENT MIN - - Depends on the signal 
selected with par. 1501

1503 AO1 CONTENT MAX - - Depends on the signal 
selected with par. 1501

1504 MINIMUM AO1 0.0…20.0 mA 0.1 mA 0.0 mA
1505 MAXIMUM AO1 0.0…20.0 mA 0.1 mA 20.0 mA
1506 FILTER AO1 0.0…10.0 s 0.1 s 0.1 s
1507 AO2 CONTENT SEL 99…178 1 104 (parameter 0104 

CURRENT)
1508 AO2 CONTENT MIN - - Depends on the signal 

selected with par. 1507
1509 AO2 CONTENT MAX - - Depends on the signal 

selected with par. 1507
1510 MINIMUM AO2 0.0…20.0 mA 0.1 mA 0.0 mA
1511 MAXIMUM AO2 0.0…20.0 mA 0.1 mA 20.0 mA
1512 FILTER AO2 0.0…10.0 s 0.1 s 0.1 s
Group 16: SYSTEM CONTROLS

1601 RUN ENABLE -6…7 1 0 (NOT SEL)
1602 PARAMETER LOCK 0 = LOCKED, 1 = OPEN, 2 = NOT SAVED 1 1 (OPEN)
1603 PASS CODE 0…65535 1 0
1604 FAULT RESET sEL -6…8 1 0 (KEYPAD)
1605 USER PAR SET CHG -6…6 1 0 (NOT SEL)
1606 LOCAL LOCK -6…8 1 0 (NOT SEL)
1607 PARAM SAVE 0 = DONE, 1 = SAVE… 1 0 (DONE)
1608 START ENABLE 1 -6…7 1 0 (NOT SEL)
1609 START ENABLE 2 -6…7 1 0 (NOT SEL)
1610 DISPLAY ALARMS 0 = NO, 1 = YES 1 0 (NO)
1611 PARAMETER VIEW 0 = DEFAULT, 1 = FLASHDROP 1 0 (DEFAULT)
Group 20: LIMITS

2001 MINIMUM SPEED -30000…30000 rpm 1 rpm 0 rpm
2002 MAXIMUM SPEED 0…30000 rpm 1 rpm -01: 1500 rpm / 

-U1: 1800 rpm
2003 MAX CURRENT 0… 1.8 · I2hd 0.1 A 1.8 · I2hd
2005 OVERVOLT CTRL 0 = DISABLE, 1 = ENABLE 1 1 (ENABLE)
2006 UNDERVOLT CTRL 0 = DISABLE, 1 = ENABLE(TIME), 

2 = ENABLE
1 1 [ENABLE(TIME)]

2007 MINIMUM FREQ -500.0…500.0 Hz 0.1 Hz 0.0 Hz
2008 MAXIMUM FREQ 0.0…500.0 Hz 0.1 Hz -01: 50.0 (52.0) Hz / 

-U1: 60.0 (62.0) Hz
2013 MIN TORQUE SEL -6…7 1 0 (MIN TORQUE 1)
2014 MAX TORQUE SEL -6…7 1 0 (MAX TORQUE 1)
2015 MIN TORQUE 1 -600.0…0.0% 0.1% -300.0%
2016 MIN TORQUE 2 -600.0…0.0% 0.1% -300.0%
2017 MAX TORQUE 1 0.0…600.0% 0.1% 300.0%
2018 MAX TORQUE 2 0.0…600.0% 0.1% 300.0%
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Group 21: START/STOP

2101 START FUNCTION Vector control modes: 1, 2, 8
Scalar control mode: 1…5, 8

1 8 (RAMP)

2102 STOP FUNCTION 1 = COAST, 2 = RAMP 1 1 (COAST)
2103 DC MAGN TIME 0.00…10.00 s 0.01 s 0.30 s
2104 DC HOLD CTL 0 = NOT SEL, 1 = DC HOLD, 

2 = DC BRAKING
1 0 (NOT SEL)

2105 DC HOLD SPEED 0…360 rpm 1 rpm 5 rpm
2106 DC CURR REF 0…100% 1% 30%
2107 DC BRAKE TIME 0.0…250.0 s 0.1 s 0.0 s
2108 START INHIBIT 0 = OFF, 1 = ON 1 0 (OFF)
2109 EMERG STOP SEL -6…6 1 0 (NOT SEL)
2110 TORQ BOOST CURR 15…300% 1% 100%
2112 ZERO SPEED DELAY 0.0 = NOT SEL, 0.1…60.0 s 0.1 s 0.0 s (NOT SEL)
2113 START DELAY 0.00…60.00 s 0.01 s 0.00 s 
Group 22: ACCEL/DECEL

2201 ACC/DEC 1/2 SEL -6…7 1 5 (DI5)
2202 ACCELER TIME 1 0.0…1800.0 s 0.1 s 5.0 s
2203 DECELER TIME 1 0.0…1800.0 s 0.1 s 5.0 s
2204 RAMP SHAPE 1 0.0 = LINEAR, 0.1…1000.0 s 0.1 s 0.0 s
2205 ACCELER TIME 2 0.0…1800.0 s 0.1 s 60.0 s
2206 DECELER TIME 2 0.0…1800.0 s 0.1 s 60.0 s
2207 RAMP SHAPE 2 0.0 = LINEAR, 0.1…1000.0 s 0.1 s 0.0 s
2208 EMERG DEC TIME 0.0…1800.0 s 0.1 s 1.0 s
2209 RAMP INPUT 0 -6…7 1 0 (NOT SEL)
Group 23: SPEED CONTROL

2301 PROP GAIN 0.00…200.00 0.01 5.00
2302 INTEGRATION TIME 0.00…600.00 s 0.01 s 0.50 s
2303 DERIVATION TIME 0…10000 ms 1 ms 0 ms
2304 ACC COMPENSATION 0.00…600.00 s 0.01 s 0.00 s
2305 AUTOTUNE RUN 0 = OFF, 1 = ON 1 0 (OFF)
Group 24: TORQUE CONTROL

2401 TORQ RAMP UP 0.00…120.00 s 0.01 s 0.00 s
2402 TORQ RAMP DOWN 0.00…120.00 s 0.01 s 0.00 s
Group 25: CRITICAL SPEEDS

2501 CRIT SPEED SEL 0 = OFF, 1 = ON 1 0 (OFF)
2502 CRIT SPEED 1 LO 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
2503 CRIT SPEED 1 HI 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
2504 CRIT SPEED 2 LO 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
2505 CRIT SPEED 2 HI 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
2506 CRIT SPEED 3 LO 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
2507 CRIT SPEED 3 HI 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
Group 26: MOTOR CONTROL

2601 FLUX OPT ENABLE 0 = OFF, 1 = ON 1 0 (OFF)
2602 FLUX BRAKING 0 = OFF, 1 = ON 1 0 (OFF)
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2603 IR COMP VOLT 0.0…100.0 V 0.1 V Size dependent
2604 IR COMP FREQ 0…100% 1% 80%
2605 U/F RATIO 1 = LINEAR, 2 = SQUARED 1 1 (LINEAR)
2606 SWITCHING FREQ 1, 2, 4, 8, 12 kHz - 4 kHz
2607 SWITCH FREQ CTRL 0 = OFF, 1 = ON 1 1 (ON)
2608 SLIP COMP RATIO 0…200% 1% 0%
2609 NOISE SMOOTHING 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
2619 DC STABILIZER 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
Group 29: MAINTENANCE TRIG

2901 COOLING FAN TRIG 0.0…6553.5 kh, 0.0 disables 0.1 kh 0.0 kh
2902 COOLING FAN ACT 0.0…6553.5 kh 0.1 kh 0.0 kh
2903 REVOLUTION TRIG 0…65535 Mrev, 0 disables 1 Mrev 0 Mrev
2904 REVOLUTION ACT 0…65535 Mrev 1 Mrev 0 Mrev
2905 RUN TIME TRIG 0.0…6553.5 kh, 0.0 disables 0.1 kh 0.0 kh
2906 RUN TIME ACT 0.0…6553.5 kh 0.1 kh 0.0 kh
2907 USER MWh TRIG 0.0…6553.5 MWh, 0.0 disables 0.1 MWh 0.0 MWh
2908 USER MWh ACT 0.0…6553.5 MWh 0.1 MWh 0.0 MWh
Group 30: FAULT FUNCTIONS

3001 AI<MIN FUNCTION 0…3 1 0 (NOT SEL)
3002 PANEL COMM ERR 1…3 1 1 (FAULT)
3003 EXTERNAL FAULT 1 -6…6 1 0 (NOT SEL)
3004 EXTERNAL FAULT 2 -6…6 1 0 (NOT SEL)
3005 MOT THERM PROT 0 = NOT SEL, 1 = FAULT, 2 = ALARM 1 1 (FAULT)
3006 MOT THERM TIME 256…9999 s 1 s 500 s
3007 MOT LOAD CURVE 50…150% 1% 100%
3008 ZERO SPEED LOAD 25…150% 1% 70%
3009 BREAK POINT FREQ 1…250 Hz 1 Hz 35 Hz
3010 STALL FUNCTION 0 = NOT SEL, 1 = FAULT, 2 = ALARM 1 0 (NOT SEL)
3011 STALL FREQUENCY 0.5…50.0 Hz 0.1 Hz 20.0 Hz
3012 STALL TIME 10…400 s 1 s 20 s
3017 EARTH FAULT 0 = DISABLE, 1 = ENABLE 1 1 (ENABLE)
3018 COMM FAULT FUNC 0 = NOT SEL, 1 = FAULT, 2 = CONST SP 7, 

3 = LAST SPEED
1 0 (NOT SEL)

3019 COMM FAULT TIME 0.0…600.0 s 0.1 s 3.0 s
3021 AI1 FAULT LIMIT 0.0…100.0% 0.1% 0.0%
3022 AI2 FAULT LIMIT 0.0…100.0% 0.1% 0.0%
3023 WIRING FAULT 0 = DISABLE, 1 = ENABLE 1 1 (ENABLE)
3024 CB TEMP FAULT 0 = DISABLE, 1 = ENABLE 1 1 (ENABLE)
Group 31: AUTOMATIC RESET

3101 NUMBER OF TRIALS 0…5 1 0
3102 TRIAL TIME 1.0…600.0 s 0.1 s 30.0 s
3103 DELAY TIME 0.0…120.0 s 0.1 s 0.0 s
3104 AR OVERCURRENT 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
3105 AR OVERVOLTAGE 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
3106 AR UNDERVOLTAGE 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
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3107 AR AI<MIN 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
3108 AR EXTERNAL FLT 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
Group 32: SUPERVISION

3201 SUPERV 1 PARAM 100 = NOT SELECTED, 101…178 1 103 (parameter 0103 
OUTPUT FREQ)

3202 SUPERV 1 LIM LO - - Depends on the signal 
selected with par. 3201

3203 SUPERV 1 LIM HI - - Depends on the signal 
selected with par. 3201

3204 SUPERV 2 PARAM 100 = NOT SELECTED, 101…178 1 104 (parameter 0104 
CURRENT)

3205 SUPERV 2 LIM LO - - Depends on the signal 
selected with par. 3204

3206 SUPERV 2 LIM HI - - Depends on the signal 
selected with par. 3204

3207 SUPERV 3 PARAM 100 = NOT SELECTED, 101…178 1 105 (parameter 0105 
TORQUE)

3208 SUPERV 3 LIM LO - - Depends on the signal 
selected with par. 3207

3209 SUPERV 3 LIM HI - - Depends on the signal 
selected with par. 3207

Group 33: INFORMATION

3301 FIRMWARE 0000…FFFF hex 1 Firmware version
3302 LOADING PACKAGE 0000…FFFF hex 1 Type dependent
3303 TEST DATE yy.ww 0.01 -
3304 DRIVE RATING - - Type dependent
3305 PARAMETER TABLE 0000…FFFF hex 1 Type dependent
Group 34: PANEL DISPLAY

3401 SIGNAL1 PARAM 100 = NOT SELECTED, 101…178 1 103 (parameter 0103 
OUTPUT FREQ)

3402 SIGNAL1 MIN - - Depends on the signal 
selected with par. 3401

3403 SIGNAL1 MAX - - Depends on the signal 
selected with par. 3401

3404 OUTPUT1 DSP FORM 0…9 1 9 (DIRECT)
3405 OUTPUT1 UNIT 0…127 1 Depends on the signal 

selected with par. 3401
3406 OUTPUT1 MIN - - Depends on the signal 

selected with par. 3401
3407 OUTPUT1 MAX - - Depends on the signal 

selected with par. 3401
3408 SIGNAL2 PARAM 100 = NOT SELECTED, 101…178 1 104 (parameter 0104 

CURRENT)
3409 SIGNAL2 MIN - - Depends on the signal 

selected with par. 3408
3410 SIGNAL2 MAX - - Depends on the signal 

selected with par. 3408
3411 OUTPUT2 DSP FORM 0…9 1 9 (DIRECT)
3412 OUTPUT2 UNIT 0…127 1 Depends on the signal 

selected with par. 3408
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3413 OUTPUT2 MIN - - Depends on the signal 
selected with par. 3408

3414 OUTPUT2 MAX - - Depends on the signal 
selected with par. 3408

3415 SIGNAL3 PARAM 100 = NOT SELECTED, 101…178 1 105 (parameter 0105 
TORQUE)

3416 SIGNAL3 MIN - - Depends on the signal 
selected with par. 3415

3417 SIGNAL3 MAX - - Depends on the signal 
selected with par. 3415

3418 OUTPUT3 DSP FORM 0…9 1 9 (DIRECT)
3419 OUTPUT3 UNIT 0…127 1 Depends on the signal 

selected with par. 3415
3420 OUTPUT3 MIN - - Depends on the signal 

selected with par. 3415
3421 OUTPUT3 MAX - - Depends on the signal 

selected with par. 3415
Group 35: MOTOR TEMP MEAS

3501 SENSOR TYPE 0…6 1 0 (NONE)
3502 INPUT SELECTION 1…8 1 1 (AI1)
3503 ALARM LIMIT Par. 3501 = 1…3: -10…200 °C

Par. 3501 = 4: 0…5000 ohm
Par. 3501 = 5…6: 0…1

1 110 °C / 1500 ohm / 0

3504 FAULT LIMIT Par. 3501 = 1…3: -10…200 °C
Par. 3501 = 4: 0…5000 ohm
Par. 3501 = 5…6: 0…1

1 130 °C / 4000 ohm / 0

Group 36: TIMED FUNCTIONS

3601 TIMERS ENABLE -6…7 1 0 (NOT SEL)
3602 START TIME 1 00:00:00…23:59:58 2 s 00:00:00
3603 STOP TIME 1 00:00:00…23:59:58 2 s 00:00:00
3604 START DAY 1 1…7 1 1 (MONDAY)
3605 STOP DAY 1 1…7 1 1 (MONDAY)
3606 START TIME 2 00:00:00…23:59:58 2 s 00:00:00
3607 STOP TIME 2 00:00:00…23:59:58 2 s 00:00:00
3608 START DAY 2 1…7 1 1 (MONDAY)
3609 STOP DAY 2 1…7 1 1 (MONDAY)
3610 START TIME 3 00:00:00…23:59:58 2 s 00:00:00
3611 STOP TIME 3 00:00:00…23:59:58 2 s 00:00:00
3612 START DAY 3 1…7 1 1 (MONDAY)
3613 STOP DAY 3 1…7 1 1 (MONDAY)
3614 START TIME 4 00:00:00…23:59:58 2 s 00:00:00
3615 STOP TIME 4 00:00:00…23:59:58 2 s 00:00:00
3616 START DAY 4 1…7 1 1 (MONDAY)
3617 STOP DAY 4 1…7 1 1 (MONDAY)
3622 BOOSTER SEL -6…6 1 0 (NOT SEL)
3623 BOOSTER TIME 00:00:00…23:59:58 2 s 00:00:00
3626
…
3629

TIMED FUNC 1…4 SRC 0…31 1 0 (NOT SEL)
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Group 37: USER LOAD CURVE

3701 USER LOAD C MODE 0…3 1 0 (NOT SEL)
3702 USER LOAD C FUNC 1 = FAULT, 2 = ALARM 1 1 (FAULT)
3703 USER LOAD C TIME 10…400 s 1 s 20 s
3704 LOAD FREQ 1 0…500 Hz 1 Hz 5 Hz
3705 LOAD TORQ LOW 1 0…600% 1% 10%
3706 LOAD TORQ HIGH 1 0…600% 1% 300%
3707 LOAD FREQ 2 0…500 Hz 1 Hz 25 Hz
3708 LOAD TORQ LOW 2 0…600% 1% 15%
3709 LOAD TORQ HIGH 2 0…600% 1% 300%
3710 LOAD FREQ 3 0…500 Hz 1 Hz 43 Hz
3711 LOAD TORQ LOW 3 0…600% 1% 25%
3712 LOAD TORQ HIGH 3 0…600% 1% 300%
3713 LOAD FREQ 4 0…500 Hz 1 Hz 50 Hz
3714 LOAD TORQ LOW 4 0…600% 1% 30%
3715 LOAD TORQ HIGH 4 0…600% 1% 300%
3716 LOAD FREQ 5 0…500 Hz 1 Hz 500 Hz
3717 LOAD TORQ LOW 5 0…600% 1% 30%
3718 LOAD TORQ HIGH 5 0…600% 1% 300%
Group 40: PROCESS PID SET 1

4001 GAIN 0.1…100.0 0.1 1.0
4002 INTEGRATION TIME 0.0 = NOT SEL, 0.1…3600.0 s 0.1 s 60.0 s
4003 DERIVATION TIME 0.0…10.0 s 0.1 s 0.0 s
4004 PID DERIV FILTER 0.0…10.0 s 0.1 s 1.0 s
4005 ERROR VALUE INV 0 = NO, 1 = YES 1 0 (NO) 
4006 UNITS 0…127 1 4 (%)
4007 UNIT SCALE 0…4 1 1
4008 0% VALUE Unit and scale defined by par. 4006 and 

4007
- 0.0

4009 100% VALUE Unit and scale defined by par. 4006 and 
4007

- 100.0

4010 SET POINT SEL 0…2, 8…17, 19…20 1 1 (AI1)
4011 INTERNAL SETPNT Unit and scale defined by par. 4006 and 

4007
- 40.0

4012 SETPOINT MIN -500.0…500.0% 0.1% 0.0%
4013 SETPOINT MAX -500.0…500.0% 0.1% 100.0%
4014 FBK SEL 1…13 1 1 (ACT1)
4015 FBK MULTIPLIER 0.000 = NOT SEL, -32.768…32.767 0.001 0.000 (NOT SEL)
4016 ACT1 INPUT 1…7 1 2 (AI2)
4017 ACT2 INPUT 1…7 1 2 (AI2)
4018 ACT1 MINIMUM -1000…1000% 1% 0%
4019 ACT1 MAXIMUM -1000…1000% 1% 100%
4020 ACT2 MINIMUM -1000…1000% 1% 0%
4021 ACT2 MAXIMUM -1000…1000% 1% 100%
4022 SLEEP SELECTION -6…7 1 0 (NOT SEL)
4023 PID SLEEP LEVEL 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
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4024 PID SLEEP DELAY 0.0…3600.0 s 0.1 s 60.0 s
4025 WAKE-UP DEV Unit and scale defined by par. 4006 and 

4007
- 0.0

4026 WAKE-UP DELAY 0.00…60.00 s 0.01 s 0.50 s
4027 PID 1 PARAM sET -6…14 1 0 (SET 1)
Group 41: PROCESS PID SET 2

4101 GAIN 0.1…100.0 0.1 1.0
4102 INTEGRATION TIME 0.0 = NOT SEL, 0.1…3600.0 s 0.1 s 60.0 s
4103 DERIVATION TIME 0.0…10.0 s 0.1 s 0.0 s
4104 PID DERIV FILTER 0.0…10.0 s 0.1 s 1.0 s
4105 ERROR VALUE INV 0 = NO, 1 = YES 1 0 (NO)
4106 UNITS 0…127 1 4 (%)
4107 UNIT SCALE 0…4 1 1
4108 0% VALUE Unit and scale defined by par. 4106 and 

4107
- 0.0

4109 100% VALUE Unit and scale defined by par. 4106 and 
4107

- 100.0

4110 SET POINT SEL 0…2, 8…17, 19…20 1 1 (AI1)
4111 INTERNAL SETPNT Unit and scale defined by par. 4106 and 

4107
- 40.0

4112 SETPOINT MIN -500.0…500.0% 0.1% 0.0%
4113 SETPOINT MAX -500.0…500.0% 0.1% 100.0%
4114 FBK SEL 1…13 1 1 (ACT1)
4115 FBK MULTIPLIER 0.000 = NOT SEL, -32.768…32.767 0.001 0.000 (NOT SEL)
4116 ACT1 INPUT 1…7 1 2 (AI2)
4117 ACT2 INPUT 1…7 1 2 (AI2)
4118 ACT1 MINIMUM -1000…1000% 1% 0%
4119 ACT1 MAXIMUM -1000…1000% 1% 100%
4120 ACT2 MINIMUM -1000…1000% 1% 0%
4121 ACT2 MAXIMUM -1000…1000% 1% 100%
4122 SLEEP SELECTION -6…7 1 0 (NOT SEL)
4123 PID SLEEP LEVEL 0.0…500.0 Hz / 0…30000 rpm 0.1 Hz / 1 rpm 0.0 Hz / 0 rpm
4124 PID SLEEP DELAY 0.0…3600.0 s 0.1 s 60.0 s
4125 WAKE-UP DEV Unit and scale defined by par. 4106 and 

4107
- 0.0

4126 WAKE-UP DELAY 0.00…60.00 s 0.01 s 0.50 s
Group 42: EXT / TRIM PID

4201 GAIN 0.1…100.0 0.1 1.0
4202 INTEGRATION TIME 0.0 = NOT SEL, 0.1…3600.0 s 0.1 s 60.0 s
4203 DERIVATION TIME 0.0…10.0 s 0.1 s 0.0 s
4204 PID DERIV FILTER 0.0…10.0 s 0.1 s 1.0 s
4205 ERROR VALUE INV 0 = NO, 1 = YES 1 0 (NO) 
4206 UNITS 0…127 1 4 (%)
4207 UNIT SCALE 0…4 1 1
4208 0% VALUE Unit and scale defined by par. 4206 and 

4207
- 0.0

Code Name Range Resolution Default User S
Parameters
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4209 100% VALUE Unit and scale defined by par. 4206 and 
4207

- 100.0

4210 SET POINT SEL 0…2, 8…17, 19…20 1 1 (AI1)
4211 INTERNAL SETPNT Unit and scale defined by par. 4206 and 

4207
- 40.0

4212 SETPOINT MIN -500.0…500.0% 0.1% 0.0%
4213 SETPOINT MAX -500.0…500.0% 0.1% 100.0%
4214 FBK SEL 1…13 1 1 (ACT1)
4215 FBK MULTIPLIER 0.000 = NOT SEL, -32.768…32.767 0.001 0.000 (NOT SEL)
4216 ACT1 INPUT 1…7 1 2 (AI2)
4217 ACT2 INPUT 1…7 1 2 (AI2)
4218 ACT1 MINIMUM -1000…1000% 1% 0%
4219 ACT1 MAXIMUM -1000…1000% 1% 100%
4220 ACT2 MINIMUM -1000…1000% 1% 0%
4221 ACT2 MAXIMUM -1000…1000% 1% 100%
4228 ACTIVATE -6…12 1 0 (NOT SEL)
4229 OFFSET 0.0…100.0% 0.1% 0.0%
4230 TRIM MODE 0 = NOT SEL, 1 = PROPORTIONAL, 

3 = DIRECT
1 0 (NOT SEL)

4231 TRIM SCALE -100.0…100.0% 0.1% 0.0%
4232 CORRECTION SRC 1 = PID2REF, 2 = PID2OUTPUT 1 1 (PID2REF)
Group 45: ENERGY SAVING

4502 ENERGY PRICE 0.00…655.35 0.01 0.00
4507 CO2 CONV FACTOR 0.0…10.0 tn/MWh 0.1 tn/MWh 0.5 tn/MWh
4508 PUMP POWER 0.0…1000.0% 0.1% 100.0%
4509 ENERGY RESET 0 = DONE, 1 = RESET 1 0 (DONE)
Group 50: ENCODER

5001 PULSE NR 50…16384 1 1024
5002 ENCODER ENABLE 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
5003 ENCODER FAULT 1 = FAULT, 2 = ALARM 1 1 (FAULT)
5010 Z PLS ENABLE 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
5011 POSITION RESET 0 = DISABLE, 1 = ENABLE 1 0 (DISABLE)
Group 51: EXT COMM MODULE

5101 FBA TYPE - - 0 (NOT DEFINED)
5102 … 
5126

FB PAR 2…26 0…65535 1 0

5127 FBA PAR REFRESH 0 = DONE, 1 = REFRESH 1 0 (DONE)
5128 FILE CPI FW REV 0000…FFFF hex 1 0
5129 FILE CONFIG ID 0000…FFFF hex 1 0
5130 FILE CONFIG REV 0000…FFFF hex 1 0
5131 FBA STATUS 0…6 1 0 (IDLE)
5132 FBA CPI FW REV 0000…FFFF hex 1 0
5133 FBA APPL FW REV 0000…FFFF hex 1 0
Group 52: PANEL COMM

5201 STATION ID 1…247 1 1
5202 BAUD RATE 9.6, 19.2, 38.4, 57.6, 115.2 kbits/s - 9.6 kbits/s

Code Name Range Resolution Default User S
Parameters
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5203 PARITY 0 = 8 NONE 1, 1 = 8 NONE 2, 
2 = 8 EVEN 1, 3 = 8 ODD 1

1 0 (8 NONE 1)

5204 OK MESSAGES 0…65535 1 -
5205 PARITY ERRORS 0…65535 1 -
5206 FRAME ERRORS 0…65535 1 -
5207 BUFFER OVERRUNS 0…65535 1 -
5208 CRC ERRORS 0…65535 1 -
Group 53: EFB PROTOCOL

5301 EFB PROTOCOL ID 0…0xFFFF 1 0
5302 EFB STATION ID 0…65535 1 1
5303 EFB BAUD RATE 1.2, 2.4, 4.8, 9.6, 19.2, 38.4, 57.6, 76.8 

kbits/s
- 9.6 kbits/s

5304 EFB PARITY 0 = 8 NONE 1, 1 = 8 NONE 2, 
2 = 8 EVEN 1, 3 = 8 ODD 1

0 (8 NONE 1)

5305 EFB CTRL PROFILE 0 = ABB DRV LIM, 1 = DCU PROFILE, 
2 = ABB DRV FULL

1 0 (ABB DRV LIM)

5306 EFB OK MESSAGES 0…65535 1 0
5307 EFB CRC ERRORS 0…65535 1 0
5308 EFB UART ERRORS 0…65535 1 0
5309 EFB STATUS 0…7 1 0 (IDLE)
5310 EFB PAR 10 0…65535 1 0 
5311 EFB PAR 11 0…65535 1 0 
5312 EFB PAR 12 0…65535 1 0 
5313 EFB PAR 13 0…65535 1 0 
5314 EFB PAR 14 0…65535 1 0 
5315 EFB PAR 15 0…65535 1 0 
5316 EFB PAR 16 0…65535 1 0 
5317 EFB PAR 17 0…65535 1 0 
5318 EFB PAR 18 0…65535 1 0
5319 EFB PAR 19 0000…FFFF hex 1 0
5320 EFB PAR 20 0000…FFFF hex 1 0
Group 64: LOAD ANALYZER

6401 PVL SIGNAL 100…178 1 103 (parameter 0103 
OUTPUT FREQ)

6402 PVL FILTER TIME 0.0…120.0 s 0.1 s 0.1 s
6403 LOGGERS RESET -6…7 1 0 (NOT SEL)
6404 AL2 SIGNAL 101…178 1 103 (parameter 0103 

OUTPUT FREQ)
6405 AL2 SIGNAL BASE - - Depends on the signal 

selected with par. 6404.
6406 PEAK VALUE - - -
6407 PEAK TIME 1 Date dd.mm.yy / power-on time in days 1 d -
6408 PEAK TIME 2 Time hh.mm.ss 2 s -
6409 CURRENT AT PEAK 0.0…6553.5 A 0.1 A -
6410 UDC AT PEAK 0…65535 V 1 V -
6411 FREQ AT PEAK 0.0…6553.5 Hz 0.1 Hz -
6412 TIME OF RESET 1 Date dd.mm.yy / power-on time in days 1 d -

Code Name Range Resolution Default User S
Parameters
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6413 TIME OF RESET 2 Time hh.mm.ss 2 s -
6414 AL1RANGE0TO10 0.0…100.0% 0.1% -
6415 AL1RANGE10TO20 0.0…100.0% 0.1% -
6416 AL1RANGE20TO30 0.0…100.0% 0.1% -
6417 AL1RANGE30TO40 0.0…100.0% 0.1% -
6418 AL1RANGE40TO50 0.0…100.0% 0.1% -
6419 AL1RANGE50TO60 0.0…100.0% 0.1% -
6420 AL1RANGE60TO70 0.0…100.0% 0.1% -
6421 AL1RANGE70TO80 0.0…100.0% 0.1% -
6422 AL1RANGE80TO90 0.0…100.0% 0.1% -
6423 AL1RANGE90TO 0.0…100.0% 0.1% -
6424 AL2RANGE0TO10 0.0…100.0% 0.1% -
6425 AL2RANGE10TO20 0.0…100.0% 0.1% -
6426 AL2RANGE20TO30 0.0…100.0% 0.1% -
6427 AL2RANGE30TO40 0.0…100.0% 0.1% -
6428 AL2RANGE40TO50 0.0…100.0% 0.1% -
6429 AL2RANGE50TO60 0.0…100.0% 0.1% -
6430 AL2RANGE60TO70 0.0…100.0% 0.1% -
6431 AL2RANGE70TO80 0.0…100.0% 0.1% -
6432 AL2RANGE80TO90 0.0…100.0% 0.1% -
6433 AL2RANGE90TO 0.0…100.0% 0.1% -
Group 81: PFC CONTROL 

8103 REFERENCE STEP 1 0.0…100.0% 0.1% 0.0%
8104 REFERENCE STEP 2 0.0…100.0% 0.1% 0.0%
8105 REFERENCE STEP 3 0.0…100.0% 0.1% 0.0%
8109 START FREQ 1 0.0…500.0 Hz 0.1 Hz -01: 50.0 Hz / 

-U1: 60.0 Hz
8110 START FREQ 2 0.0…500.0 Hz 0.1 Hz -01: 50.0 Hz / 

-U1: 60.0 Hz
8111 START FREQ 3 0.0…500.0 Hz 0.1 Hz -01: 50.0 Hz / 

-U1: 60.0 Hz
8112 LOW FREQ 1 0.0…500.0 Hz 0.1 Hz -01: 25.0 Hz / 

-U1: 30.0 Hz
8113 LOW FREQ 2 0.0…500.0 Hz 0.1 Hz -01: 25.0 Hz / 

-U1: 30.0 Hz
8114 LOW FREQ 3 0.0…500.0 Hz 0.1 Hz -01: 25.0 Hz / 

-U1: 30.0 Hz
8115 AUX MOT START D 0.0…3600.0 s 0.1 s 5.0 s
8116 AUX MOT STOP D 0.0…3600.0 s 0.1 s 3.0 s
8117 NR OF AUX MOT 0…4 1 1
8118 AUTOCHNG INTERV -0.1 = TEST MODE, 0.0 = NOT SEL, 

0.1…336.0 h
0.1 h 0.0 h (NOT SEL)

8119 AUTOCHNG LEVEL 0.0…100.0% 0.1% 50.0%
8120 INTERLOCKS 0…6 1 4 (DI4)
8121 REG BYPASS CTRL 0 = NO, 1 = YES 1 0 (NO)
8122 PFC START DELAY 0.00…10.00 s 0.01 s 0.50 s
8123 PFC ENABLE 0 = NOT SEL, 1 = ACTIVE 1 0 (NOT SEL)

Code Name Range Resolution Default User S
Parameters
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8124 ACC IN AUX STOP 0.0 = NOT SEL, 0.1…1800.0 s 0.1 s 0.0 s (NOT SEL)
8125 DEC IN AUX START 0.0 = NOT SEL, 0.1…1800.0 s 0.1 s 0.0 s (NOT SEL)
8126 TMED AUTOCHNG 0…4 1 0 (NOT SEL)
8127 MOTORS 1…7 1 2
8128 AUX START ORDER 1 = EVEN RUNTIME, 2 = RELAY ORDER 1 1 (EVEN RUNTIME)
Group 98: OPTIONS

9802 COMM PROT SEL 0 = NOT SEL, 1 = STD MODBUS, 
4 = EXT FBA

1 0 (NOT SEL)

Code Name Range Resolution Default User S
Parameters
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Complete parameter descriptions

This section describes the actual signals and parameters for ACS550. 

Group 99: START-UP DATA

This group defines special start-up data required to:

• set up the drive 

• enter motor information.

Code Description

9901 LANGUAGE

Selects the display language. There are two different Assistant Control Panels, each supporting a different language 
set. (Panel ACS-CP-L supporting languages 0, 2, 11…15 has been integrated into ACS-CP-A.) 

9902 APPLIC MACRO 

Selects an application macro. Application macros automatically edit parameters to configure the ACS550 for a 
particular application. 

31 = LOAD FD SET – FlashDrop parameter values as defined by the FlashDrop file. Parameter view is selected by 
parameter 1611 PARAMETER VIEW.
• FlashDrop is an optional device for fast copying of parameters to unpowered drives. FlashDrop allows easy 

customization of the parameter list, e.g. selected parameters can be hidden. For more information, see MFDT-01 
FlashDrop User’s Manual (3AFE68591074 [English]).

-1 = USER S1 SAVE, -3 = USER S2 SAVE – With these it is possible to save two different user parameter sets into the 
drive permanent memory for later use. Each set contains parameter settings, including Group 99: START-UP 
DATA, and the results of the motor identification run. 

0 = USER S1 LOAD, -2 = USER S2 LOAD – With these the user parameter sets can be taken back in use.
9904 MOTOR CTRL MODE

Selects the motor control mode.
1 = VECTOR:SPEED – sensorless vector control mode.

• Reference 1 is speed reference in rpm.
• Reference 2 is speed reference in % (100% is absolute maximum speed, equal to the value of parameter 2002 

MAXIMUM SPEED, or 2001 MINIMUM SPEED if the absolute value of the minimum speed is greater than the maximum 
speed). 

2 = VECTOR:TORQ.
• Reference 1 is speed reference in rpm. 
• Reference 2 is torque reference in % (100% is nominal torque.)

3 = SCALAR:FREQ – scalar control mode.
• Reference 1 is frequency reference in Hz. 
• Reference 2 is frequency reference in % (100% is absolute maximum frequency, equal to the value of parameter 

2008 MAXIMUM FREQ, or 2007 MINIMUM FREQ if the absolute value of the minimum speed is greater than the 
maximum speed).

Assistant Control Panel ACS-CP-A:

Assistant Control Panel ACS-CP-D (Asia):

0 = ENGLISH 1 = ENGLISH (AM) 2 = DEUTSCH 3 = ITALIANO 4 = ESPAÑOL
5 = PORTUGUES 6 = NEDERLANDS 7 = FRANÇAIS 8 = DANSK 9 = SUOMI
10 = SVENSKA 11 = RUSSKI 12 = POLSKI 13 = TÜRKÇE 14 = CZECH
15 = MAGYAR 16 = ELLINIKA

0 = ENGLISH 1 = CHINESE 2 = KOREAN 3 = JAPANESE

1 = ABB STANDARD 2 = 3-WIRE 3 = ALTERNATE 4 = MOTOR POT 5 = HAND/AUTO
6 = PID CONTROL 7 = PFC CONTROL 8 = TORQUE CTRL 31 = LOAD FD SET
0 = USER S1 LOAD -1 = USER S1 SAVE -2 = USER S2 LOAD -3 = USER S2 SAVE 
Parameters
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9905 MOTOR NOM VOLT

Defines the nominal motor voltage. 
• Must equal the value on the motor rating plate. 
• The ACS550 cannot supply the motor with a voltage greater than the input 

power (mains) voltage.
9906 MOTOR NOM CURR

Defines the nominal motor current. 
• Must equal the value on the motor rating plate. 
• Range allowed: 0.2…2.0 · I2hd (where I2hd is drive current).

9907 MOTOR NOM FREQ

Defines the nominal motor frequency.
• Range: 10…500 Hz (typically 50 or 60 Hz)
• Sets the frequency at which output voltage equals the MOTOR NOM VOLT. 
• Field weakening point = Nom Freq · Supply Volt / Mot Nom Volt

9908 MOTOR NOM SPEED

Defines the nominal motor speed. 
• Must equal the value on the motor rating plate. 

9909 MOTOR NOM POWER

Defines the nominal motor power. 
• Must equal the value on the motor rating plate.

9910 ID RUN

This parameter controls a self-calibration process called the Motor ID Run. During this process, the drive operates 
the motor (motor rotating) and makes measurements in order to identify motor characteristics and create a model 
used for internal calculations. An ID Run is especially effective when:
• vector control mode is used [parameter 9904 = 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ)], and/or
• operation point is near zero speed, and/or
• operation requires a torque range above the motor nominal torque, over a wide speed range, and without any 

measured speed feedback (i.e. without a pulse encoder).
0 = OFF/IDMAGN – The Motor ID Run process is not run. Identification magnetization is performed, depending on 

parameter 9904 and 2101 settings. In identification magnetization, the motor model is calculated at first start by 
magnetizing the motor for 10 to 15 s at zero speed (motor not rotating). The model is recalculated always at start 
after motor parameter changes.

• Parameter 9904 = 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ): Identification magnetization is performed.
• Parameter 9904 = 3 (SCALAR:FREQ) and parameter 2101 = 3 (SCALAR FLYST) or 5 (FLY + BOOST): Identification 

magnetization is performed.
• Parameter 9904 = 3 (SCALAR:FREQ) and parameter 2101 has other value than 3 (SCALAR FLYST) or 5 (FLY + 

BOOST): Identification magnetization is not performed.
1 = ON – Enables the Motor ID Run, during which the motor is rotating, at the next start command. After run 

completion, this value automatically changes to 0. 
Note: The motor must be de-coupled from the driven equipment.
Note: If motor parameters are changed after ID Run, repeat the ID Run.

WARNING! The motor will run at up to approximately 50…80% of the nominal speed during the ID Run. The 
motor will rotate in the forward direction.
Ensure that it is safe to run the motor before performing the ID Run!

See also section How to perform the ID Run on page 41.
9915 MOTOR COSPHI

Defines the nominal motor cos phi (power factor). The parameter improves performance especially with high 
efficiency motors.
0 = IDENTIFIED – Drive identifies the cos phi automatically by estimation.
0.01…0.97 – Value entered used as the cos phi.

Code Description

P 9907

P 9905

Output
frequency

Output voltage
Parameters
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Group 01: OPERATING DATA

This group contains drive operating data, including actual signals. The drive sets the 
values for actual signals, based on measurements or calculations. You cannot set 
these values. 

Code Description

0101 SPEED & DIR

The calculated signed speed of the motor (rpm). The absolute value of 0101 SPEED & DIR is the same as the value of 
0102 SPEED.
• The value of 0101 SPEED & DIR is positive if the motor runs in the forward direction.
• The value of 0101 SPEED & DIR is negative if the motor runs in the reverse direction.

0102 SPEED

The calculated speed of the motor (rpm). (Parameter 0102 or 0103 is shown by default in the control panel Output 
mode.)

0103 OUTPUT FREQ

The frequency (Hz) applied to the motor. (Parameter 0102 or 0103 is shown by default in the control panel Output 
mode.)

0104 CURRENT

The motor current, as measured by the ACS550. (Shown by default in the control panel Output mode.)
0105 TORQUE

Output torque. Calculated value of torque on motor shaft in % of motor nominal torque. (Shown by default in the 
control panel Output mode.)

0106 POWER

The measured motor power in kW. 
0107 DC BUS VOLTAGE

The DC bus voltage in V DC, as measured by the ACS550.
0109 OUTPUT VOLTAGE

The voltage applied to the motor.
0110 DRIVE TEMP

The temperature of the drive power transistors in degrees Celsius.
0111 EXTERNAL REF 1

External reference, REF1, in rpm or Hz – units determined by parameter 9904.
0112 EXTERNAL REF 2

External reference, REF2, in %.
0113 CTRL LOCATION

Active control location. Alternatives are: 
0 = LOCAL
1 = EXT1
2 = EXT2

0114 RUN TIME (R)

The drive’s accumulated running time in hours (h). 
• Can be reset by pressing UP and DOWN keys simultaneously when the control panel is in the Parameters mode.

0115 KWH COUNTER (R)

The drive’s accumulated power consumption in kilowatt hours. 
• The counter value is accumulated till it reaches 65535 after which the counter rolls over and starts again from 0.
• Can be reset by pressing UP and DOWN keys simultaneously when the control panel is in the Parameters mode.

0116 APPL BLK OUTPUT

Application block output signal. Value is from either:
• PFC control, if PFC Control is active, or
• Parameter 0112 EXTERNAL REF 2.
Parameters

lse Id TMS1376 Active 04/08/2015 Page 724 of 1480



ACS550-01/U1 User’s Manual 105

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
0118 DI 1-3 STATUS

Status of the three digital inputs. 
• Status is displayed as a binary number. 
• 1 indicates that the input is activated.
• 0 indicates that the input is deactivated.

0119 DI 4-6 STATUS

Status of the three digital inputs. 
• See parameter 0118 DI 1-3 STATUS.

0120 AI 1

The relative value of analog input 1 in %.
0121 AI 2

The relative value of analog input 2 in %.
0122 RO 1-3 STATUS

Status of the three relay outputs. 
• 1 indicates that the relay is energized.
• 0 indicates that the relay is de-energized.

0123 RO 4-6 STATUS

Status of the three relay outputs. Available if OREL-01 Relay Output 
Extension Module is installed.
• See parameter 0122.

0124 AO 1

The analog output 1 value in milliamperes.
0125 AO 2

The analog output 2 value in milliamperes.
0126 PID 1 OUTPUT

The PID controller 1 output value in %.
0127 PID 2 OUTPUT

The PID controller 2 output value in %.
0128 PID 1 SETPNT

The PID 1 controller setpoint signal. 
• Units and scale defined by PID parameters.

0129 PID 2 SETPNT

The PID 2 controller setpoint signal. 
• Units and scale defined by PID parameters.

0130 PID 1 FBK

The PID 1 controller feedback signal. 
• Units and scale defined by PID parameters.

0131 PID 2 FBK

The PID 2 controller feedback signal. 
• Units and scale defined by PID parameters.

0132 PID 1 DEVIATION

The difference between the PID 1 controller reference value and actual value.
• Units and scale defined by PID parameters.

0133 PID 2 DEVIATION

The difference between the PID 2 controller reference value and actual value.
• Units and scale defined by PID parameters.

0134 COMM RO WORD

Free data location that can be written from serial link. 
• Used for relay output control. 
• See parameter 1401.

0135 COMM VALUE 1

Free data location that can be written from serial link.

Code Description

DI 1 DI 2 DI 3

RELAY 1 STATUS
RELAY 2 STATUS

RELAY 3 STATUS
Parameters
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0136 COMM VALUE 2

Free data location that can be written from serial link.
0137 PROCESS VAR 1

Process variable 1 
• Defined by parameters in Group 34: PANEL DISPLAY.

0138 PROCESS VAR 2

Process variable 2 
• Defined by parameters in Group 34: PANEL DISPLAY.

0139 PROCESS VAR 3

Process variable 3 
• Defined by parameters in Group 34: PANEL DISPLAY.

0140 RUN TIME

The drive’s accumulated running time in thousands of hours (kh). 
• Cannot be reset.

0141 MWH COUNTER

The drive’s accumulated power consumption in megawatt hours. 
• The counter value is accumulated till it reaches 65535 after which the counter rolls over and starts again from 0.
• Cannot be reset.

0142 REVOLUTION CNTR

The motor’s accumulated revolutions in millions of revolutions. 
• Can be reset by pressing UP and DOWN keys simultaneously when the control panel is in the Parameters mode.

0143 DRIVE ON TIME HI

The drive’s accumulated power-on time in days. 
• Cannot be reset.

0144 DRIVE ON TIME LO

The drive’s accumulated power-on time in 2 second ticks (30 ticks = 60 seconds). 
• Shown in format hh.mm.ss. 
• Cannot be reset.

0145 MOTOR TEMP

Motor temperature in degrees Celsius / PTC resistance in ohms. 
• Applies only if motor temperature sensor is set up. 
• See parameter 3501.

0146 MECH ANGLE

Defines the motor shaft’s angular position to about 0.01° (32,768 divisions for 360°). The position is defined as 0 at 
power up. 
During operation the zero position can be set by:
• a Z-pulse input, if parameter 5010 Z PLS ENABLE = 1 (ENABLE)
• parameter 5011 POSITION RESET, if parameter 5010 Z PLS ENABLE = 2 (DISABLE)
• any status change of parameter 5002 ENCODER ENABLE.

0147 MECH REVS

A signed integer that counts full revolutions of the motor shaft. The value:
• increments when parameter 0146 MECH ANGLE changes from 32767 to 0
• decrements when parameter 0146 MECH ANGLE changes from 0 to 32767.

0148 Z PLS DETECTED

Encoder zero pulse detector. When a Z-pulse defines the zero position, the shaft must pass through the zero position 
to trigger a Z-pulse. Until then, the shaft position is unknown (the drive uses the shaft position at power up as zero). 
This parameter signals when parameter 0146 MECH ANGLE is valid. The parameter starts at 0 = NOT DETECTED on 
power-up and changes to 1 = DETECTED only if:
• parameter 5010 Z PLS ENABLE = 1 (ENABLE) and 
• an encoder Z-pulse has been detected.

0150 CB TEMP

Temperature of the drive control board in degrees Celsius. 
Note: Some drives have a control board (OMIO) that does not support this feature. These drives always show the 
constant value of 25.0 °C.

Code Description
Parameters
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0153 MOT THERM STRESS

Estimated rise of the motor temperature. Value equals to the estimated motor thermal stress as a percentage of the 
motor temperature trip level.

0158 PID COMM VALUE 1

Data received from fieldbus for PID control (PID1 and PID2).
0159 PID COMM VALUE 2

Data received from fieldbus for PID control (PID1 and PID2).
0174 SAVED KWH

Energy saved in kWh compared to the energy used when the pump is connected directly to the supply. See the note 
on page 176.
• The counter value is accumulated till it reaches 999.9 after which the counter rolls over and starts again from 0.0.
• Can be reset with parameter 4509 ENERGY RESET (resets all energy calculators at the same time).
• See Group 45: ENERGY SAVING.

0175 SAVED MWH

Energy saved in MWh compared to the energy used when the pump is connected directly to the supply. See the note 
on page 176.
• The counter value is accumulated till it reaches 65535 after which the counter rolls over and starts again from 0. 
• Can be reset with parameter 4509 ENERGY RESET (resets all energy calculators at the same time). 
• See Group 45: ENERGY SAVING.

0176 SAVED AMOUNT 1

Energy saved in local currency (remainder when the total saved energy is divided by 1000). See the note on page 
176.
• To find out the total saved energy in currency units, add the value of parameter 0177 multiplied by 1000 to the 

value of parameter 0176.
Example:

0176 SAVED AMOUNT 1 = 123.4
0177 SAVED AMOUNT 2 = 5
Total saved energy = 5 · 1000 + 123.4 = 5123.4 currency units.

• The counter value is accumulated till it reaches 999.9 (the counter does not roll over). 
• Can be reset with parameter 4509 ENERGY RESET (resets all energy calculators at the same time). 
• Local energy price is set with parameter 4502 ENERGY PRICE. 
• See Group 45: ENERGY SAVING.

0177 SAVED AMOUNT 2

Energy saved in local currency in thousand currency units. Eg value 5 means 5000 currency units. See the note on 
page 176.
• The counter value is accumulated till it reaches 65535 (the counter does not roll over). 
• See parameter 0176 SAVED AMOUNT 1.

0178 SAVED CO2

Reduction on carbon dioxide emissions in tn. See the note on page 176.
• The counter value is accumulated till it reaches 6553.5 (the counter does not roll over). 
• Can be reset with parameter 4509 ENERGY RESET (resets all energy calculators at the same time). 
• CO2 conversion factor is set with parameter 4507 CO2 CONV FACTOR.  
• See Group 45: ENERGY SAVING.

Code Description
Parameters
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Group 03: FB ACTUAL SIGNALS

This group monitors fieldbus communications.

Code Description

0301 FB CMD WORD 1

Read-only copy of the Fieldbus 
Command Word 1. 
• The fieldbus command is the principal 

means for controlling the drive from a 
fieldbus controller. The command 
consists of two Command Words. Bit-
coded instructions in the Command 
Words switch the drive between 
states. 

• To control the drive, using the 
Command Words, an external location 
(EXT1 or EXT2) must be active and set 
to COMM. (See parameters 1001 and 
1002.)

• The control panel displays the word in 
hex. For example, all zeros and a 1 in 
Bit 0 displays as 0001. All zeros and a 
1 in Bit 15 displays as 8000.

0302 FB CMD WORD 2

Read-only copy of the Fieldbus 
Command Word 2. 
• See parameter 0301.

0303 FB STS WORD 1

Read-only copy of the Status Word 1. 
• The drive sends status information to 

the fieldbus controller. The status 
consists of two Status Words.

• The control panel displays the word in 
hex. For example, all zeros and a 1 in 
Bit 0 displays as 0001. All zeros and a 
1 in Bit 15 displays as 8000.

0304 FB STS WORD 2

Read-only copy of the Status Word 2. 
• See parameter 0303.

Bit # 0301, FB CMD WORD 1 0302, FB CMD WORD 2

0 STOP FBLOCAL_CTL
1 START FBLOCAL_REF
2 REVERSE START_DISABLE1
3 LOCAL START_DISABLE2
4 RESET Reserved
5 EXT2 Reserved
6 RUN_DISABLE Reserved
7 STPMODE_R Reserved
8 STPMODE_EM Reserved
9 STPMODE_C Reserved

10 RAMP_2 Reserved
11 RAMP_OUT_0 REF_CONST
12 RAMP_HOLD REF_AVE
13 RAMP_IN_0 LINK_ON
14 RREQ_LOCALLOC REQ_STARTINH
15 TORQLIM2 OFF_INTERLOCK

Bit # 0303, FB STS WORD 1 0304, FB STS WORD 2

0 READY ALARM
1 ENABLED NOTICE
2 STARTED DIRLOCK
3 RUNNING LOCALLOCK
4 ZERO_SPEED CTL_MODE
5 ACCELERATE Reserved
6 DECELERATE Reserved
7 AT_SETPOINT CPY_CTL
8 LIMIT CPY_REF1
9 SUPERVISION CPY_REF2

10 REV_REF REQ_CTL
11 REV_ACT REQ_REF1
12 PANEL_LOCAL REQ_REF2
13 FIELDBUS_LOCAL REQ_REF2EXT
14 EXT2_ACT ACK_STARTINH
15 FAULT ACK_OFF_ILCK
Parameters
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0305 FAULT WORD 1

Read-only copy of the Fault Word 1.
• When a fault is active, the 

corresponding bit for the active fault is 
set in the Fault Words.

• Each fault has a dedicated bit 
allocated within Fault Words.

• See section Fault listing on page 254 
for a description of the faults.

• The control panel displays the word in 
hex. For example, all zeros and a 1 in 
Bit 0 displays as 0001. All zeros and a 
1 in Bit 15 displays as 8000.

0306 FAULT WORD 2

Read-only copy of the Fault Word 2.
• See parameter 0305.

0307 FAULT WORD 3

Read-only copy of the Fault Word 3.
• See parameter 0305.

0308 ALARM WORD 1
• When an alarm is active, the 

corresponding bit for the active alarm 
is set in the Alarm Words.

• Each alarm has a dedicated bit 
allocated within Alarm Words.

• Bits remain set until the whole alarm 
word is reset. (Reset by writing zero to 
the word.)

• The control panel displays the word in 
hex. For example, all zeros and a 1 in 
Bit 0 displays as 0001. All zeros and a 
1 in Bit 15 displays as 8000.

0309 ALARM WORD 2

See parameter 0308. 

Code Description

Bit # 0305, FAULT WORD 1 0306, FAULT WORD 2 0307, FAULT WORD 3

0 OVERCURRENT Obsolete EFB 1 
1 DC OVERVOLT THERM FAIL EFB 2 
2 DEV OVERTEMP OPEX LINK EFB 3 
3 SHORT CIRC OPEX PWR INCOMPATIBLE SW
4 Reserved CURR MEAS USER LOAD CURVE
5 DC UNDERVOLT SUPPLY PHASE Reserved 
6 AI1 LOSS ENCODER ERR Reserved 
7 AI2 LOSS OVERSPEED Reserved 
8 MOT OVERTEMP Reserved Reserved 
9 PANEL LOSS DRIVE ID Reserved 

10 ID RUN FAIL CONFIG FILE System error 
11 MOTOR STALL SERIAL 1 ERR System error 
12 CB OVERTEMP EFB CON FILE System error 
13 EXT FAULT 1 FORCE TRIP System error 
14 EXT FAULT 2 MOTOR PHASE System error 
15 EARTH FAULT OUTP WIRING Param. setting fault 

Bit # 0308, ALARM WORD 1 0309, ALARM WORD 2

0 OVERCURRENT Reserved
1 OVERVOLTAGE PID SLEEP 
2 UNDERVOLTAGE ID RUN 
3 DIR LOCK Reserved
4 IO COMM START ENABLE 1 MISSING
5 AI1 LOSS START ENABLE 2 MISSING
6 AI2 LOSS EMERGENCY STOP
7 PANEL LOSS ENCODER ERROR
8 DEVICE OVERTEMP FIRST START
9 MOTOR TEMP Reserved
10 Reserved USER LOAD CURVE
11 MOTOR STALL START DELAY
12 AUTORESET Reserved
13 AUTOCHANGE Reserved
14 PFC I LOCK Reserved
15 Reserved Reserved
Parameters
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Group 04: FAULT HISTORY

This group stores a recent history of the faults reported by the drive.

Code Description

0401 LAST FAULT

0 – Clear the fault history (on panel = NO RECORD).
n – Fault code of the last recorded fault. The fault code is displayed as a name. See section Fault listing on page 254 

for the fault codes and names. The fault name shown for this parameter may be shorter than the corresponding 
name in the fault listing, which shows the names as they are shown in the fault display.

0402 FAULT TIME 1

The day on which the last fault occurred. Either as:
• A date – if real time clock is operating.
• The number of days after power on – if real time clock is not used, or was not set.

0403 FAULT TIME 2

The time at which the last fault occurred. Either as:
• Real time, in format hh:mm:ss – if real time clock is operating.
• The time since power on (minus the whole days reported in 0402), in format hh:mm:ss – if real time clock is not 

used, or was not set.
• Format on the Basic Control Panel: The time since power on in 2-second ticks (minus the whole days reported in 

0402). 30 ticks = 60 seconds. E.g. Value 514 equals 17 minutes and 8 seconds (= 514/30).
0404 SPEED AT FLT

The motor speed (rpm) at the time the last fault occurred.
0405 FREQ AT FLT

The frequency (Hz) at the time the last fault occurred.
0406 VOLTAGE AT FLT

The DC bus voltage (V) at the time the last fault occurred.
0407 CURRENT AT FLT

The motor current (A) at the time the last fault occurred.
0408 TORQUE AT FLT

The motor torque (%) at the time the last fault occurred.
0409 STATUS AT FLT

The drive status (hex code word) at the time the last fault occurred.
0410 DI 1-3 AT FLT

The status of digital inputs 1…3 at the time the last fault occurred.
0411 DI 4-6 AT FLT

The status of digital inputs 4…6 at the time the last fault occurred.
0412 PREVIOUS FAULT 1

Fault code of the second last fault. Read-only.
0413 PREVIOUS FAULT 2

Fault code of the third last fault. Read-only.
Parameters
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Group 10: START/STOP/DIR

This group: 

• defines external sources (EXT1 and EXT2) for commands that enable start, stop 
and direction changes

• locks direction or enables direction control. 

To select between the two external locations use the next group (parameter 1102).

Code Description

1001 EXT1 COMMANDS

Defines external control location 1 (EXT1) – the configuration of start, stop and direction commands.
0 = NOT SEL – No external start, stop and direction command source.
1 = DI1 – Two-wire Start/Stop. 

• Start/Stop is through digital input DI1 (DI1 activated = Start; DI1 de-activated = Stop).
• Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST) is the same as 1003 = 1 (FORWARD).

2 = DI1,2 – Two-wire Start/Stop, Direction. 
• Start/Stop is through digital input DI1 (DI1 activated = Start; DI1 de-activated = Stop).
• Direction control [requires parameter 1003 = 3 (REQUEST)] is through digital input DI2

(DI2 activated = Reverse; de-activated = Forward). 
3 = DI1P,2P – Three-wire Start/Stop.

• Start/Stop commands are through momentary push-buttons (the P stands for “pulse”). 
• Start is through a normally open push-button connected to digital input DI1. In order to start the drive, the digital 

input DI2 must be activated prior to the pulse in DI1.
• Connect multiple Start push-buttons in parallel.
• Stop is through a normally closed push-button connected to digital input DI2. 
• Connect multiple Stop push-buttons in series. 
• Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST) is the same as 1003 = 1 (FORWARD).

4 = DI1P,2P,3 – Three-wire Start/Stop, Direction.
• Start/Stop commands are through momentary push-buttons, as described for DI1P,2P.
• Direction control [requires parameter 1003 = 3 (REQUEST)] is through digital input DI3 

(DI3 activated = Reverse; de-activated = Forward). 
5 = DI1P,2P,3P – Start Forward, Start Reverse and Stop.

• Start and Direction commands are given simultaneously with two separate momentary push-buttons (the P stands 
for “pulse”).

• Start Forward command is through a normally open push-button connected to digital input DI1. In order to start the 
drive, the digital input DI3 must be activated prior to the pulse in DI1.

• Start Reverse command is through a normally open push-button connected to digital input DI2. In order to start 
the drive, the digital input DI3 must be activated during the pulse in DI2.

• Connect multiple Start push-buttons in parallel.
• Stop is through a normally closed push-button connected to digital input DI3. 
• Connect multiple Stop push-buttons in series. 
• Requires parameter 1003 = 3 (REQUEST).

6 = DI6 – Two-wire Start/Stop.
• Start/Stop is through digital input DI6 (DI6 activated = Start; DI6 de-activated = Stop).
• Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST) is the same as 1003 = 1 (FORWARD).

7 = DI6,5 – Two-wire Start/Stop/Direction. 
• Start/Stop is through digital input DI6 (DI6 activated = Start; DI6 de-activated = Stop).
• Direction control [requires parameter 1003 = 3 (REQUEST)] is through digital input DI5. 

(DI5 activated = Reverse; de-activated = Forward). 
8 = KEYPAD – Control Panel.

• Start/Stop and Direction commands are through the control panel when EXT1 is active. 
• Direction control requires parameter 1003 = 3 (REQUEST).

9 = DI1F,2R – Start/Stop/Direction commands through DI1 and DI2 combinations.
• Start forward = DI1 activated and DI2 de-activated. 
• Start reverse = DI1 de-activated and DI2 activated.
• Stop = both DI1 and DI2 activated, or both de-activated.
• Requires parameter 1003 = 3 (REQUEST).

10 = COMM – Assigns the fieldbus Command Word as the source for the start/stop and direction commands.
• Bits 0,1, 2 of Command Word 1 (parameter 0301) activates the start/stop and direction commands.
• See Fieldbus user’s manual for detailed instructions.
Parameters
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11 = TIMED FUNC 1. – Assigns Start/Stop control to Timed Function 1 (Timed Function activated = START; Timed 
Function de-activated = STOP). See Group 36: TIMED FUNCTIONS.

12…14 = TIMED FUNC 2…4 – Assigns Start/Stop control to Timed Function 2…4. See TIMED FUNC 1 above.
1002 EXT2 COMMANDS

Defines external control location 2 (EXT2) – the configuration of start, stop and direction commands. 
• See parameter 1001 EXT1 COMMANDS above.

1003 DIRECTION

Defines the control of motor rotation direction.
1 = FORWARD – Rotation is fixed in the forward direction.
2 = REVERSE – Rotation is fixed in the reverse direction.
3 = REQUEST – Rotation direction can be changed on command.

1004 JOGGING SEL

Defines the signal that activates the jogging function. Jogging uses Constant Speed 7 (parameter 1208) for speed 
reference and ramp pair 2 (parameters 2205 and 2206) for accelerating and decelerating. When the jogging 
activation signal is lost, the drive uses ramp stop to decelerate to zero speed, even if coast stop is used in normal 
operation (parameter 2102). The jogging status can be parameterized to relay outputs (parameter 1401). The jogging 
status is also seen in DCU Profile status bit 21.
0 = NOT SEL – Disables the jogging function.
1 = DI1 – Activates/de-activates jogging based on the state of DI1 (DI1 activated = jogging active; DI1 de-activated = 

jogging inactive).
2…6 = DI2…DI6 – Activates jogging based on the state of the selected digital input. See DI1 above.
-1 = DI1(INV) – Activates jogging based on the state of DI1 (DI1 activated = jogging inactive; DI1 de-activated = jogging 

active).
-2…-6 = DI2(INV)…DI6(INV) – Activates jogging based on the state of the selected digital input. See DI1(INV) above.

Code Description
Parameters
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Group 11: REFERENCE SELECT

This group defines: 

• how the drive selects between command sources

• characteristics and sources for REF1 and REF2.

Code Description

1101 KEYPAD REF SEL

Selects the reference controlled in local control mode.
1 = REF1(Hz/rpm) – Reference type depends on parameter 9904 MOTOR CTRL MODE.

• Speed reference (rpm) if 9904 = 1 (VECTOR:sPEED) or 2 (VECTOR:TORQ).
• Frequency reference (Hz) if 9904 = 3 (SCALAR:FREQ).

2 = REF2(%)
1102 EXT1/EXT2 SEL

Defines the source for selecting between the two external control locations EXT1 or EXT2. Thus, defines the source for 
Start/Stop/Direction commands and reference signals.
0 = EXT1 – Selects external control location 1 (EXT1). 

• See parameter 1001 EXT1 COMMANDS for EXT1’s Start/Stop/Dir definitions.
• See parameter 1103 REF1 SELECT for EXT1’s reference definitions.

1 = DI1 – Assigns control to EXT1 or EXT2 based on the state of DI1 (DI1 activated = EXT2; DI1 de-activated = EXT1).
2…6 = DI2…DI6 – Assigns control to EXT1 or EXT2 based on the state of the selected digital input. See DI1 above.
7 = EXT2 – Selects external control location 2 (EXT2). 

• See parameter 1002 EXT2 COMMANDS for EXT2’s Start/Stop/Dir definitions.
• See parameter 1106 REF2 SELECT for EXT2’s reference definitions.

8 = COMM – Assigns control of the drive via external control location EXT1 or EXT2 based on the fieldbus control word.
• Bit 5 of the Command Word 1 (parameter 0301) defines the active external control location (EXT1 or EXT2).
• See Fieldbus user’s manual for detailed instructions.

9 = TIMED FUNC 1 – Assigns control to EXT1 or EXT2 based on the state of the Timed Function (Timed Function 
activated = EXT2; Timed Function de-activated = EXT1). See Group 36: TIMED FUNCTIONS.

10…12 = TIMED FUNC 2…4 – Assigns control to EXT1 or EXT2 based on the state of the Timed Function. See TIMED 
FUNC 1 above.

-1 = DI1(INV) – Assigns control to EXT1 or EXT2 based on the state of DI1 (DI1 activated = EXT1; DI1 de-activated = 
EXT2).

-2…-6 = DI2(INV)…DI6(INV) – Assigns control to EXT1 or EXT2 based on the state of the selected digital input. See 
DI1(INV) above.

1103 REF1 SELECT
Selects the signal source for external reference REF1.
0 = KEYPAD – Defines the control panel as the reference 

source.
1 = AI1 – Defines analog input 1 (AI1) as the reference 

source.
2 = AI2 – Defines analog input 2 (AI2) as the reference 

source.
3 = AI1/JOYST – Defines analog input 1 (AI1), configured for 

joystick operation, as the reference source.
• The minimum input signal runs the drive at the maximum 

reference in the reverse direction. Define the minimum 
using parameter 1104.

• The maximum input signal runs the drive at maximum 
reference in the forward direction. Define the maximum 
using parameter 1105.

• Requires parameter 1003 = 3 (REQUEST).
WARNING! Because the low end of the reference 
range commands full reverse operation, do not use 0 V as the lower end of the reference range. Doing so 
means that if the control signal is lost (which is a 0 V input) the result is full reverse operation. Instead, use 
the following set-up so that loss of the analog input triggers a fault, stopping the drive:

• Set parameter 1301 MINIMUM AI1 (1304 MINIMUM AI2) at 20% (2 V or 4 mA). 
• Set parameter 3021 AI1 FAULT LIMIT to a value 5% or higher.
• Set parameter 3001 AI<MIN FUNCTION to 1 (FAULT).

4 = AI2/JOYST – Defines analog input 2 (AI2), configured for joystick operation, as the reference source.
• See above (AI1/JOYST) description.

+2%-2%

10 V / 

Hysteresis 4% of full scale

EXT REF 1 MIN

- EXT REF 1 MIN

- EXT REF 1 MAX

EXT REF 1 MIN

EXT REF 1 MAX

- EXT REF 1 MIN

2 V / 4 mA
0 V / 0 mA

20 mA
Parameters
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5 = DI3U,4D(R) – Defines digital inputs as the speed reference source (motor potentiometer control). 
• Digital input DI3 increases the speed (the U stands for “up”).
• Digital input DI4 decreases the speed (the D stands for “down”).
• A Stop command resets the reference to zero (the R stands for “reset”). 
• Parameter 2205 ACCELER TIME 2 controls the reference signal’s rate of change.

6 = DI3U,4D – Same as above (DI3U,4D(R)), except:
• A Stop command does not reset the reference to zero. The reference is stored.
• When the drive restarts, the motor ramps up (at the selected acceleration rate) to the stored reference.

7 = DI5U,6D – Same as above (DI3U,4D), except that DI5 and DI6 are the digital inputs used.
8 = COMM – Defines the fieldbus as the reference source.
9 = COMM+AI1 – Defines a fieldbus and analog input 1 (AI1) combination as the reference source. See Analog input 

reference correction below.
10 = COMM*AI1 – Defines a fieldbus and analog input 1 (AI1) combination as the reference source. See Analog input 

reference correction below.
11 = DI3U,4D(RNC) – Same as DI3U,4D(R) above, except that:

• Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to REM) does not copy the reference. 
12 = DI3U,4D(NC) – Same as DI3U,4D above, except that:

• Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to REM) does not copy the reference. 
13 = DI5U,6D(NC) – Same as DI5U,6D above, except that:

• Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to REM) does not copy the reference. 
14 = AI1+AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
15 = AI1*AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
16 = AI1-AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
17 = AI1/AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
20 = KEYPAD(RNC) – Defines the control panel as the reference source. 

• A Stop command resets the reference to zero (the R stands for reset.).
• Changing the control source (EXT1 to EXT2, EXT2 to EXT1) does not copy the reference.

21 = KEYPAD(NC) – Defines the control panel as the reference source. 
• A Stop command does not reset the reference to zero. The reference is stored.
• Changing the control source (EXT1 to EXT2, EXT2 to EXT1) does not copy the reference.

Analog input reference correction
Parameter values 9, 10 and 14…17 use the formula in the following table. 

Where:
• C = Main reference value 

( = COMM for values 9, 10 and 
= AI1 for values 14…17).

• B = Correcting reference 
( = AI1 for values 9, 10 and 
= AI2 for values 14…17).

Example:
The figure shows the reference source curves for value 

settings 9, 10 and 14…17, where:
• C = 25%.
• P 4012 SETPOINT MIN = 0.
• P 4013 SETPOINT MAX = 0.
• B varies along the horizontal axis.

Code Description

Value setting Calculation of the AI reference

C + B C value + (B value - 50% of reference value)
C * B C value · (B value / 50% of reference value)
C - B (C value + 50% of reference value) - B value
C / B (C value · 50% of reference value) / B value

120

100

80

60

40

20

0 0 100%

9, 14 (+)

16 (-)

10, 15 (*)

17 (/)

B

Parameters
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1104 REF1 MIN

Sets the minimum for external reference 1. 
• The minimum analog input signal (as a percent of the full 

signal in volts or amperes) corresponds to REF1 MIN in 
Hz/rpm.

• Parameter 1301 MINIMUM AI1 or 1304 MINIMUM AI2 sets 
the minimum analog input signal.

• These parameters (reference and analog min. and max. 
settings) provide scale and offset adjustment for the 
reference.

1105 REF1 MAX

Sets the maximum for external reference 1. 
• The maximum analog input signal (as a percent of full 

the signal in volts or amperes) corresponds to REF1 MAX 
in Hz/rpm.

• Parameter 1302 MAXIMUM AI1 or 1305 MAXIMUM AI2 sets 
the maximum analog input signal.

1106 REF2 SELECT

Selects the signal source for external reference REF2.
0…17 – Same as for parameter 1103 REF1 SELECT. 
19 = PID1OUT – The reference is taken from the PID1 output. See Group 40: PROCESS PID SET 1 and Group 41: 

PROCESS PID SET 2.
20…21 – Same as for parameter 1103 REF1 SELECT.

1107 REF2 MIN

Sets the minimum for external reference 2. 
• The minimum analog input signal (in volts or amperes) corresponds to REF2 MIN in %.
• Parameter 1301 MINIMUM AI1 or 1304 MINIMUM AI2 sets the minimum analog input signal.
• This parameter sets the minimum frequency reference. 
• The value is a percentage of the: 

– maximum frequency or speed 
– maximum process reference
– nominal torque.

1108 REF2 MAX

Sets the maximum for external reference 2. 
• The maximum analog input signal (in volts or amperes) corresponds to REF2 MAX in %.
• Parameter 1302 MAXIMUM AI1 or 1305 MAXIMUM AI2 sets the maximum analog input signal.
• This parameter sets the maximum frequency reference. 
• The value is a percentage of the:

– maximum frequency or speed
– maximum process reference
– nominal torque.

Code Description

Ext ref

Analog 

P 1105

P 1104

P 1301 P 1302

input signal

P 1301 P 1302 input signal

Analog 

Ext ref

or 1304 or 1305

or 1304 or 1305

(MAX)

(MIN)

P 1105

P 1104

(MAX)

(MIN)

19=PID1 REF2
SELECT

LIMIT
MAX (1107, 1108)

MIN (1107, 1108)

PFC

If PFC is used

1…17
20…21
Parameters
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Group 12: CONSTANT SPEEDS

This group defines a set of constant speeds. In general:

• You can program up to 7 constant speeds, ranging from 0…500 Hz or 
0…30000 rpm.

• Values must be positive (No negative speed values for constant speeds).

• Constant speed selections are ignored if:

– the torque control is active, or
– the process PID reference is followed, or
– the drive is in local control mode, or
– PFC (Pump-Fan Control) is active.

Note: Parameter 1208 CONST SPEED 7 acts also as a so-called fault speed which 
may be activated if the control signal is lost. For example, see parameters 3001 
AI<MIN FUNCTION, 3002 PANEL COMM ERR and 3018 COMM FAULT FUNC.

Code Description

1201 CONST SPEED SEL
Defines the digital inputs used to select Constant Speeds. See general comments in introduction.
0 = NOT SEL – Disables the constant speed function.
1 = DI1 – Selects Constant Speed 1 with digital input DI1. 

• Digital input activated = Constant Speed 1 activated.
2…6 = DI2…DI6 – Selects Constant Speed 1 with digital input DI2…DI6. See above.
7 = DI1,2 – Selects one of three Constant Speeds (1…3) using DI1 and DI2.

• Uses two digital inputs, as defined below (0 = DI de-activated, 1 = DI activated):

• Can be set up as a so-called fault speed, which is activated if the control signal is lost. Refer to parameter 3001 
AI<MIN function and parameter 3002 PANEL COMM ERR. 

8 = DI2,3 – Selects one of three Constant Speeds (1…3) using DI2 and DI3.
• See above (DI1,2) for code.

9 = DI3,4 – Selects one of three Constant Speeds (1…3) using DI3 and DI4.
• See above (DI1,2) for code.

10 = DI4,5 – Selects one of three Constant Speeds (1…3) using DI4 and DI5.
• See above (DI1,2) for code.

11 = DI5,6 – Selects one of three Constant Speeds (1…3) using DI5 and DI6.
• See above (DI1,2) for code.

12 = DI1,2,3 – Selects one of seven Constant Speeds (1…7) using DI1, DI2 and DI3.
• Uses three digital inputs, as defined below (0 = DI de-activated, 1 = DI activated):

DI1 DI2 Function

0 0 No constant speed
1 0 Constant speed 1 (1202)
0 1 Constant speed 2 (1203)
1 1 Constant speed 3 (1204)

DI1 DI2 DI3 Function

0 0 0 No constant speed
1 0 0 Constant speed 1 (1202)
0 1 0 Constant speed 2 (1203)
1 1 0 Constant speed 3 (1204)
0 0 1 Constant speed 4 (1205)
1 0 1 Constant speed 5 (1206)
0 1 1 Constant speed 6 (1207)
1 1 1 Constant speed 7 (1208)
Parameters
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13 = DI3,4,5 – Selects one of seven Constant Speeds (1…7) using DI3, DI4 and DI5.
• See above (DI1,2,3) for code.

14 = DI4,5,6 – Selects one of seven Constant Speeds (1…7) using DI4, DI5 and DI6.
• See above (DI1,2,3) for code.

15…18 = TIMED FUNC 1…4 – Selects Constant Speed 1, Constant Speed 2 or the external reference, depending on 
the state of the Timed Function (1…4) and constant speed mode. See parameter 1209 TIMED MODE SEL and Group 
36: TIMED FUNCTIONS. 

19 = TIMED FUN1&2 – Selects a constant speed or the external reference, depending on the state of Timed Functions 
1 & 2 and constant speed mode. See parameter 1209 TIMED MODE SEL and Group 36: TIMED FUNCTIONS.

-1 = DI1(INV) – Selects Constant Speed 1 with digital input DI1. 
• Inverse operation: Digital input de-activated = Constant Speed 1 activated.

-2…- 6 = DI2(INV)…DI6(INV) – Selects Constant Speed 1 with digital input. See above.
-7 = DI1,2(INV) – Selects one of three Constant Speeds (1…3) using DI1 and DI2.

• Inverse operation uses two digital inputs, as defined below (0 = DI de-activated, 1 = DI activated):

-8 = DI2,3(INV) – Selects one of three Constant Speeds (1…3) using DI2 and DI3.
• See above (DI1,2(INV)) for code.

-9 = DI3,4(INV) – Selects one of three Constant Speeds (1…3) using DI3 and DI4.
• See above (DI1,2(INV)) for code.

-10 = DI4,5(INV) – Selects one of three Constant Speeds (1…3) using DI4 and DI5.
• See above (DI1,2(INV)) for code.

-11 = DI5,6(INV) – Selects one of three Constant Speeds (1…3) using DI5 and DI6.
• See above (DI1,2(INV)) for code.

-12 = DI1,2,3(INV) – Selects one of seven Constant Speeds (1…7) using DI1, DI2 and DI3.
• Inverse operation uses three digital inputs, as defined below (0 = DI de-activated, 1 = DI activated):

-13 = DI3,4,5(INV) – Selects one of seven Constant Speeds (1…7) using DI3, DI4 and DI5.
• See above (DI1,2,3(INV)) for code.

-14 = DI4,5,6(INV) – Selects one of seven Constant Speeds (1…7) using DI4, DI5 and DI6.
• See above (DI1,2,3(INV)) for code.

1202 CONST SPEED 1
Sets value for Constant Speed 1. 
• The range and units depend on parameter 9904 MOTOR CTRL MODE. 
• Range: 0…30000 rpm when 9904 = 1 (VECTOR:SPEED) or 2 (VECTOR:TORQ).
• Range: 0…500 Hz when 9904 = 3 (SCALAR:FREQ).

1203
…
1208

CONST SPEED 2…CONST SPEED 7
Each sets a value for a Constant Speed. See CONST SPEED 1 above.
Constant Speed 7 is used also as jogging speed. See parameter 1004 JOGGING SEL.

Code Description

DI1 DI2 Function

1 1 No constant speed
0 1 Constant speed 1 (1202)
1 0 Constant speed 2 (1203)
0 0 Constant speed 3 (1204)

DI1 DI2 DI3 Function

1 1 1 No constant speed
0 1 1 Constant speed 1 (1202)
1 0 1 Constant speed 2 (1203)
0 0 1 Constant speed 3 (1204)
1 1 0 Constant speed 4 (1205)
0 1 0 Constant speed 5 (1206)
1 0 0 Constant speed 6 (1207)
0 0 0 Constant speed 7 (1208)
Parameters
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1209 TIMED MODE SEL 

Defines timed function activated constant speed mode. Timed function can be used to change between the external 
reference and constant speeds when parameter 1201 CONST SPEED SEL = 15…18 (TIMED FUNC 1…4) or 19 (TIMED 
FUN1&2).
1 = EXT/CS1/2/3 

• If parameter 1201 = 15…18 (TIMED FUNC 1…4), selects an external speed when this timed function (1…4) is not 
active and selects Constant speed 1 when it is active.

• If parameter 1201 = 19 (TIMED FUN1&2), selects an external speed when neither timed function is active, selects 
Constant speed 1 when only Timed function 1 is active, selects Constant speed 2 when only Timed function 2 is 
active and selects Constant speed 3 when both Timed functions 1 and 2 are active.

2 = CS1/2/3/4
• If parameter 1201 = 15…18 (TIMED FUNC 1…4), selects Constant speed 1 when this timed function (1…4) is not 

active and selects Constant speed 2 when it is active.

• If parameter 1201 = 19 (TIMED FUN1&2), selects Constant speed 1 when neither timed function is active, selects 
Constant speed 2 when only Timed function 1 is active, selects Constant speed 3 when only Timed function 2 is 
active and selects Constant speed 4 when both Timed functions 1 and 2 are active.

Code Description

TIMED FUNCTION 1…4 Function

0 External reference
1 Constant speed 1 (1202)

TIMED FUNCTION 1 TIMED FUNCTION 2 Function

0 0 External reference
1 0 Constant speed 1 (1202)
0 1 Constant speed 2 (1203)
1 1 Constant speed 3 (1204)

TIMED FUNCTION 1…4 Function

0 Constant speed 1 (1202)
1 Constant speed 2 (1203)

TIMED FUNCTION 1 TIMED FUNCTION 2 Function

0 0 Constant speed 1 (1202)
1 0 Constant speed 2 (1203)
0 1 Constant speed 3 (1204)
1 1 Constant speed 4 (1205)
Parameters
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Group 13: ANALOG INPUTS

This group defines the limits and the filtering for analog inputs.

Code Description

1301 MINIMUM AI1

Defines the minimum value of the analog input.
• Define value as a percent of the full analog signal range. See example below.
• The minimum analog input signal corresponds to 1104 REF1 MIN or 1107 REF2 MIN.
• MINIMUM AI cannot be greater than MAXIMUM AI.
• These parameters (reference and analog min. and max. settings) provide scale and offset adjustment for the 

reference.
• See the figure at parameter 1104.
Example: To set the minimum analog input value to 4 mA:
• Configure the analog input for 0…20 mA current signal.
• Calculate the minimum (4 mA) as a percent of full range (20 mA) = 4 mA / 20 mA · 100% = 20%

1302 MAXIMUM AI1

Defines the maximum value of the analog input.
• Define value as a percent of the full analog signal range.
• The maximum analog input signal corresponds to 1105 REF1 MAX or 1108 REF2 MAX.
• See the figure at parameter 1104.

1303 FILTER AI1

Defines the filter time constant for analog input 1 (AI1). 
• The filtered signal reaches 63% of a step change within the time 

specified.

1304 MINIMUM AI2

Defines the minimum value of the analog input.
• See MINIMUM AI1 above.

1305 MAXIMUM AI2

Defines the maximum value of the analog input.
• See MAXIMUM AI1 above.

1306 FILTER AI2

Defines the filter time constant for analog input 2 (AI2).
• See FILTER AI1 above.

100

63

% Unfiltered signal

Filtered signal

Time constant
t

Parameters
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Group 14: RELAY OUTPUTS

This group defines the condition that activates each of the relay outputs. Relay 
outputs 4…6 are only available if OREL-01 Relay Output Extension Module is 
installed.  

Code Description

1401 RELAY OUTPUT 1

Defines the event or condition that activates relay 1 – what relay output 1 means.
0 = NOT SEL – Relay is not used and is de-energized.
1 = READY – Energize relay when drive is ready to function. Requires:

• Run enable signal present.
• No faults exist.
• Supply voltage is within range. 
• Emergency Stop command is not on.

2 = RUN – Energize relay when the drive is running.
3 = FAULT(-1) – Energize relay when power is applied. De-energizes when a fault occurs.
4 = FAULT – Energize relay when a fault is active.
5 = ALARM – Energize relay when an alarm is active.
6 = REVERSED – Energize relay when motor rotates in reverse direction.
7 = STARTED – Energize relay when drive receives a start command (even if Run Enable signal is not present). De-

energized relay when drive receives a stop command or a fault occurs.
8= SUPRV1 OVER – Energize relay when first supervised parameter (3201) exceeds the limit (3203). 

• See Group 32: SUPERVISION starting on page 149.
9 = SUPRV1 UNDER – Energize relay when first supervised parameter (3201) drops below the limit (3202).

• See Group 32: SUPERVISION starting on page 149.
10 = SUPRV2 OVER – Energize relay when second supervised parameter (3204) exceeds the limit (3206).

• See Group 32: SUPERVISION starting on page 149.
11 = SUPRV2 UNDER – Energize relay when second supervised parameter (3204) drops below the limit (3205). 

• See Group 32: SUPERVISION starting on page 149.
12 = SUPRV3 OVER – Energize relay when third supervised parameter (3207) exceeds the limit (3209).

• See Group 32: SUPERVISION starting on page 149.
13 = SUPRV3 UNDER – Energize relay when third supervised parameter (3207) drops below the limit (3208). 

• See Group 32: SUPERVISION starting on page 149.
14 = AT SET POINT – Energize relay when the output frequency is equal to the reference frequency.
15 = FAULT(RST) – Energize relay when the drive is in a fault condition and will reset after the programmed auto-reset 

delay. 
• See parameter 3103 DELAY TIME.

16 = FLT/ALARM – Energize relay when fault or alarm occurs.
17 = EXT CTRL – Energize relay when external control is selected.
18 = REF 2 SEL – Energize relay when EXT2 is selected.
19 = CONST FREQ – Energize relay when a constant speed is selected.
20 = REF LOSS – Energize relay when reference or active control place is lost.
21 = OVERCURRENT – Energize relay when an overcurrent alarm or fault occurs.
22 = OVERVOLTAGE – Energize relay when an overvoltage alarm or fault occurs.
23 = DRIVE TEMP – Energize relay when a drive or control board overtemperature alarm or fault occurs.
24 = UNDERVOLTAGE – Energize relay when an undervoltage alarm or fault occurs.
25 = AI1 LOSS – Energize relay when AI1 signal is lost.
26 = AI2 LOSS – Energize relay when AI2 signal is lost.
27 = MOTOR TEMP – Energize relay when a motor overtemperature alarm or fault occurs.
28 = STALL – Energize relay when a stall alarm or fault exists.
30 = PID SLEEP – Energize relay when the PID sleep function is active.
31 = PFC – Use relay to start/stop motor in PFC control (See Group 81: PFC CONTROL). 

• Use this option only when PFC control is used.
• Selection activated / deactivated when drive is not running.

32 = AUTOCHANGE – Energize relay when PFC autochange operation is performed. 
• Use this option only when PFC control is used.

33 = FLUX READY – Energize relay when the motor is magnetized and able to supply nominal torque (motor has 
reached nominal magnetizing).

34 = USER MACRO 2 – Energize relay when User Parameter Set 2 is active.
Parameters
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35 = COMM – Energize relay based on input from fieldbus communication.
• Fieldbus writes binary code in parameter 0134 that can energize relay 1…relay 6 according to the following:

• 0 = De-energize relay, 1 = Energize relay.
36 = COMM(-1) – Energize relay based on input from fieldbus communication.

• Fieldbus writes binary code in parameter 0134 that can energize relay 1…relay 6 according to the following: 

• 0 = De-energize relay, 1 = Energize relay.
37 = TIMED FUNC 1 – Energize relay when Timed Function 1 is active. See Group 36: TIMED FUNCTIONS.
38…40 = TIMED FUNC 2…4 – Energize relay when Timed Function 2…4 is active. See TIMED FUNC 1 above.
41 = MNT TRIG FAN – Energize relay when cooling fan counter is triggered. See Group 29: MAINTENANCE TRIG.
42 = MNT TRIG REV – Energize relay when revolutions counter is triggered. See Group 29: MAINTENANCE TRIG.
43 = MNT TRIG RUN – Energize relay when run time counter is triggered. See Group 29: MAINTENANCE TRIG.
44 = MNT TRIG MWH – Energize relay when MWh counter is triggered. See Group 29: MAINTENANCE TRIG.
46 = START DELAY – Energize relay when a start delay is active. 
47 = USER LOAD C – Energize relay when a user load curve fault or alarm occurs.
52 = JOG ACTIVE – Energize relay when the jogging function is active.

1402 RELAY OUTPUT 2

Defines the event or condition that activates relay 2 – what relay output 2 means.
• See 1401 RELAY OUTPUT 1.

1403 RELAY OUTPUT 3

Defines the event or condition that activates relay 3 – what relay output 3 means.
• See 1401 RELAY OUTPUT 1.

1404 RO 1 ON DELAY

Defines the switch-on delay for relay 1.
• On / off delays are ignored when relay output 1401 is set to PFC.

1405 RO 1 OFF DELAY

Defines the switch-off delay for relay 1. 
• On / off delays are ignored when relay output 1401 is set to PFC.

1406 RO 2 ON DELAY

Defines the switch-on delay for relay 2. 
• See RO 1 ON DELAY.

1407 RO 2 OFF DELAY

Defines the switch-off delay for relay 2. 
• See RO 1 OFF DELAY.

1408 RO 3 ON DELAY

Defines the switch-on delay for relay 3.
• See RO 1 ON DELAY.

Code Description

Par. 0134 Binary RO6 RO5 RO4 RO3 RO2 RO1

0 000000 0 0 0 0 0 0
1 000001 0 0 0 0 0 1
2 000010 0 0 0 0 1 0
3 000011 0 0 0 0 1 1
4 000100 0 0 0 1 0 0

5…62 … … … … … … …
63 111111 1 1 1 1 1 1

Par. 0134 Binary RO6 RO5 RO4 RO3 RO2 RO1

0 000000 1 1 1 1 1 1
1 000001 1 1 1 1 1 0
2 000010 1 1 1 1 0 1
3 000011 1 1 1 1 0 0
4 000100 1 1 1 0 1 1

5…62 … … … … … … …
63 111111 0 0 0 0 0 0

1404 ON DELAY 1405 OFF DELAY

Control event

Relay status
Parameters
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1409 RO 3 OFF DELAY

Switch-off delay for relay 3.
• See RO 1 OFF DELAY.

1410
…
1412

RELAY OUTPUT 4…6

Defines the event or condition that activates relay 4…6 – what relay output 4…6 means. Available if OREL-01 Relay 
Output Extension Module is installed.
• See 1401 RELAY OUTPUT 1.

1413 RO 4 ON DELAY

Defines the switch-on delay for relay 4. 
• See RO 1 ON DELAY.

1414 RO 4 OFF DELAY

Defines the switch-off delay for relay 4. 
• See RO 1 OFF DELAY.

1415 RO 5 ON DELAY

Defines the switch-on delay for relay 5. 
• See RO 1 ON DELAY.

1416 RO 5 OFF DELAY

Defines the switch-off delay for relay 5. 
• See RO 1 OFF DELAY.

1417 RO 6 ON DELAY

Defines the switch-on delay for relay 6.
• See RO 1 ON DELAY.

1418 RO 6 OFF DELAY

Defines the switch-off delay for relay 6. 
• See RO 1 OFF DELAY.

Code Description
Parameters
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Group 15: ANALOG OUTPUTS

This group defines the drive’s analog (current signal) outputs. The drive’s analog 
outputs can be:

• any parameter in Group 01: OPERATING DATA

• limited to programmable minimum and maximum values of output current

• scaled (and/or inverted) by defining the minimum and maximum values of the 
source parameter (or content). Defining an maximum value (parameter 1503 or 
1509) that is less than the content minimum value (parameter 1502 or 1508) 
results in an inverted output.

• filtered.

Code Description

1501 AO1 CONTENT SEL

Defines the content for analog output AO1. 
99 = EXCITE PTC – Provides a current source for sensor type PTC. Output = 1.6 mA. See Group 35: MOTOR TEMP 
MEAS.
100 = EXCITE PT100 – Provides a current source for sensor type PT100. Output = 9.1 mA. See Group 35: MOTOR 
TEMP MEAS.
101…178 – Output corresponds to a parameter in Group 01: OPERATING DATA.
• Parameter defined by value (value 102 = parameter 0102)

1502 AO1 CONTENT MIN

Sets the minimum content value. 
• Content is the parameter selected by parameter 1501.
• Minimum value refers to the minimum content value that will be 

converted to an analog output.
• These parameters (content and current min. and max. settings) 

provide scale and offset adjustment for the output. See the 
figure.

1503 AO1 CONTENT MAX

Sets the maximum content value 
• Content is the parameter selected by parameter 1501.
• Maximum value refers to the maximum content value that will 

be converted to an analog output.
1504 MINIMUM AO1

Sets the minimum output current.
1505 MAXIMUM AO1

Sets the maximum output current.
1506 FILTER AO1

Defines the filter time constant for AO1.
• The filtered signal reaches 63% of a step change within the time 

specified.
• See the figure in parameter 1303.

1507 AO2 CONTENT SEL

Defines the content for analog output AO2. See AO1 CONTENT SEL above.
1508 AO2 CONTENT MIN

Sets the minimum content value. See AO1 CONTENT MIN above.
1509 AO2 CONTENT MAX

Sets the maximum content value. See AO1 CONTENT MAX above.
1510 MINIMUM AO2

Sets the minimum output current. See MINIMUM AO1 above.

AO (mA)

AO CONTENT
P 1504 /

P 1502 / 1508
P 1503 / 1509

AO (mA)

AO CONTENT

P 1505 /

P 1504 /

P 1503 / 1509
P 1502 / 1508

P 1505 /
P 1511

P 1510

P 1511

P 1510
Parameters
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1511 MAXIMUM AO2

Sets the maximum output current. See MAXIMUM AO1 above.
1512 FILTER AO2

Defines the filter time constant for AO2. See FILTER AO1 above.

Code Description
Parameters
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Group 16: SYSTEM CONTROLS

This group defines a variety of system level locks, resets and enables.

Code Description

1601 RUN ENABLE

Selects the source of the run enable signal.
0 = NOT SEL – Allows the drive to start without an external run enable signal.
1 = DI1 – Defines digital input DI1 as the run enable signal. 

• This digital input must be activated for run enable.
• If the voltage drops and de-activates this digital input, the drive will coast to stop and not start until the run enable 

signal resumes.
2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the run enable signal. 

• See DI1 above.
7 = COMM – Assigns the fieldbus Command Word as the source for the run enable signal.

• Bit 6 of the Command Word 1 (parameter 0301) activates the run disable signal.
• See fieldbus user’s manual for detailed instructions.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the run enable signal.
• This digital input must be de-activated for run enable.
• If this digital input activates, the drive will coast to stop and not start until the run enable signal resumes.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the run enable signal. 
• See DI1(INV) above.

1602 PARAMETER LOCK

Determines if the control panel can change parameter values.
• This lock does not limit parameter changes made by macros.
• This lock does not limit parameter changes written by fieldbus inputs.
• This parameter value can be changed only if the correct pass code is entered. See parameter 1603 PASS CODE.
0 = LOCKED – You cannot use the control panel to change parameter values. 

• The lock can be opened by entering the valid pass code to parameter 1603. 
1 = OPEN – You can use the control panel to change parameter values. 
2 = NOT SAVED – You can use the control panel to change parameter values, but they are not stored in permanent 

memory.
• Set parameter 1607 PARAM SAVE to 1 (SAVE) to store changed parameter values to memory.

1603 PASS CODE

Entering the correct pass code allows you to change the parameter lock.
• See parameter 1602 above.
• The code 358 allows you to change the value of the parameter 1602 once. 
• This entry reverts back to 0 automatically.

1604 FAULT RESET SEL

Selects the source for the fault reset signal. The signal resets the drive after a fault trip if the cause of the fault no 
longer exists.
0 = KEYPAD – Defines the control panel as the only fault reset source.

• Fault reset is always possible with control panel.
1 = DI1 – Defines digital input DI1 as a fault reset source.

• Activating the digital input resets the drive.
2…6 = DI2…DI6 – Defines digital input DI2…DI6 as a fault reset source.

• See DI1 above.
7 = START/STOP – Defines the Stop command as a fault reset source.

• Do not use this option when fieldbus communication provides the start, stop and direction commands.
8 = COMM – Defines the fieldbus as a fault reset source.

• The Command Word is supplied through fieldbus communication.
• The bit 4 of the Command Word 1 (parameter 0301) resets the drive.

-1 = DI1(INV) – Defines an inverted digital input DI1 as a fault reset source.
• De-activating the digital input resets the drive.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as a fault reset source.
• See DI1(INV) above.
Parameters
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1605 USER PAR SET CHG

Defines control for changing the user parameter set.
• See parameter 9902 APPLIC MACRO. 
• The drive must be stopped to change User Parameter Sets.
• During a change, the drive will not start.
Note: Always save the User Parameter Set after changing any parameter settings, or performing a motor 

identification. 
• Whenever the power is cycled, or parameter 9902 APPLIC MACRO is changed, the drive loads the last settings 

saved. Any unsaved changes to a user parameter set are lost.
Note: The value of this parameter (1605) is not included in the User Parameter Sets, and it does not change if User 

Parameter Sets change. 
Note: You can use a relay output to supervise the selection of User Parameter Set 2. 
• See parameter 1401.
0 = NOT SEL – Defines the control panel (using parameter 9902) as the only control for changing User Parameter 

Sets.
1 = DI1 – Defines digital input DI1 as a control for changing User Parameter Sets.

• The drive loads User Parameter Set 1 on the falling edge of the digital input.
• The drive loads User Parameter Set 2 on the rising edge of the digital input.
• The User Parameter Set changes only when the drive is stopped.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as a control for changing User Parameter Sets.
• See DI1 above.

-1 = DI1(INV) – Defines an inverted digital input DI1 as a control for changing User Parameter Sets.
• The drive loads User Parameter Set 1 on the rising edge of the digital input.
• The drive loads User Parameter Set 2 on the falling edge of the digital input.
• The User Parameter Set changes only when the drive is stopped.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as a control for changing User Parameter Sets.
• See DI1(INV) above.

1606 LOCAL LOCK

Defines control for the use of the LOC mode. The LOC mode allows drive control from the control panel.
• When LOCAL LOCK is active, the control panel cannot change to LOC mode.

0 = NOT SEL – Disables the lock. The control panel can select LOC and control the drive.
1 = DI1 – Defines digital input DI1 as the control for setting the local lock.

• Activating the digital input locks out local control.
• De-activating the digital input enable the LOC selection.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for setting the local lock.
• See DI1 above.

7 = ON – Sets the lock. The control panel cannot select LOC and cannot control the drive.
8 = COMM – Defines bit 14 of the Command Word 1 as the control for setting the local lock.

• The Command Word is supplied through fieldbus communication.
• The Command Word is 0301.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for setting the local lock.
• De-activating the digital input locks out local control.
• Activating the digital input enable the LOC selection.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for setting the local lock.
• See DI1(INV) above.

1607 PARAM SAVE

Saves all altered parameters to permanent memory. 
• Parameters altered through a fieldbus are not automatically saved to permanent memory. To save, you must use 

this parameter.
• If 1602 PARAMETER LOCK = 2 (NOT SAVED), parameters altered from the control panel are not saved. To save, you 

must use this parameter.
• If 1602 PARAMETER LOCK = 1 (OPEN), parameters altered from the control panel are stored immediately to 

permanent memory. 
0 = DONE – Value changes automatically when all parameters are saved.
1 = SAVE… – Saves altered parameters to permanent memory.

Code Description
Parameters
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1608 START ENABLE 1

Selects the source of the start enable 1 signal.
Note: Start enable functionality differs from the run enable functionality.
0 = NOT SEL – Allows the drive to start without an external start enable signal. 
1 = DI1 – Defines digital input DI1 as the start enable 1 signal.

• This digital input must be activated for start enable 1 signal.
• If the voltage drops and de-activates this digital input, the drive will coast to stop and show alarm 2021 on the 

panel display. The drive will not start until start enable 1 signal resumes.
2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the start enable 1 signal.

• See DI1 above.
7 = COMM – Assigns the fieldbus Command Word as the source for the start enable 1 signal.

• Bit 2 of the Command word 2 (parameter 0302) activates the start disable 1 signal.
• See fieldbus user’s manual for detailed instructions.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the start enable 1 signal.
-2…-6 = DI2 (INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the start enable 1 signal.

• See DI1 (INV) above.

Code Description

Drive started
START/STOP
COMMAND
(Group 10) 

1608 & 1609)

Relay energizedRelay
de-energized

Damper open

Damper 

time

Damper 
closing
time

STARTED
RELAY STATUS
(Group 14)

DAMPER 
STATUS

Damper
closed

RUN ENABLE SIGNAL
from the damper end 
switch when the 
damper is fully opened.
(Parameter 1601)

MOTOR STATUS

Acceleration 
time 

START ENABLE 
SIGNAL
(Parameters

Damper
closed

opening

(Par 2202)

Drive coasts
to stop
Parameters
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1609 START ENABLE 2 

Selects the source of the start enable 2 signal.
Note: Start enable functionality differs from the run enable functionality.
0 = NOT SEL – Allows the drive to start without an external start enable signal. 
1 = DI1 – Defines digital input DI1 as the start enable 2 signal. 

• This digital input must be activated for start enable 2 signal. 
• If the voltage drops and de-activates this digital input, the drive will coast to stop and show alarm 2022 on the 

panel display. The drive will not start until start enable 2 signal resumes.
2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the start enable 2 signal. 

• See DI1 above.
7 = COMM – Assigns the fieldbus Command Word as the source for the start enable 2 signal. Bit 3 of the Command 

word 2 (parameter 0302) activates the start disable 2 signal. 
• See fieldbus user’s manual for detailed instructions.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the start enable 2 signal.
-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the start enable 2 signal.

• See DI1 (INV) above.
1610 DISPLAY ALARMS

Controls the visibility of the following alarms:
• 2001, Overcurrent alarm
• 2002, Overvoltage alarm
• 2003, Undervoltage alarm
• 2009, Device overtemperature alarm.
For more information, see section Alarm listing on page 261.
0 = NO – The above alarms are suppressed.
1 = YES – All of the above alarms are enabled.

1611 PARAMETER VIEW

Selects the parameter view, i.e. which parameters are shown.
Note: This parameter is visible only when it is activated by the optional FlashDrop device. FlashDrop is designed for 
fast copying of parameters to unpowered drives. It allows easy customization of the parameter list, e.g. selected 
parameters can be hidden. For more information, see MFDT-01 FlashDrop User’s Manual (3AFE68591074 
[English]).
FlashDrop parameter values are activated by setting parameter 9902 to 31 (LOAD FD SET).
0 = DEFAULT – Complete long and short parameter lists are shown.
1 = FLASHDROP – FlashDrop parameter list is shown. Does not include short parameter list. Parameters that are 

hidden by the FlashDrop device are not visible.

Code Description
Parameters
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Group 20: LIMITS

This group defines minimum and maximum limits to follow in driving the motor – 
speed, frequency, current, torque, etc.

Code Description

2001 MINIMUM SPEED

Defines the minimum speed (rpm) allowed. 
• A positive (or zero) minimum speed value defines two ranges, 

one positive and one negative.
• A negative minimum speed value defines one speed range.
• See the figure.

2002 MAXIMUM SPEED

Defines the maximum speed (rpm) allowed. 

2003 MAX CURRENT

Defines the maximum output current (A) supplied by the drive to the motor.
2005 OVERVOLT CTRL

Sets the DC overvoltage controller on or off.
• Fast braking of a high inertia load causes the DC bus voltage to rise to the overvoltage control limit. To prevent the 

DC voltage from exceeding the trip limit, the overvoltage controller automatically decreases the braking torque by 
increasing output frequency.

0 = DISABLE – Disables controller.
1 = ENABLE – Enables controller
Note: If a braking chopper or a braking resistor is connected to the drive, this parameter value must be set to 

0 (DISABLE) to ensure proper operation of the chopper.
2006 UNDERVOLT CTRL

Sets the DC undervoltage controller on or off. When on:
• If the DC bus voltage drops due to loss of input power, the undervoltage controller decreases the motor speed in 

order to keep the DC bus voltage above the lower limit. 
• When the motor speed decreases, the inertia of the load causes regeneration back into the drive, keeping the DC 

bus charged and preventing an undervoltage trip. 
• The DC undervoltage controller increases power loss ride-through on systems with a high inertia, such as a 

centrifuge or a fan.
0 = DISABLE – Disables controller.
1 = ENABLE(TIME) – Enables controller with 500 ms time limit for operation.
2 = ENABLE – Enables controller without maximum time limit for operation.

P 2001

P 2002
Speed

-(P 2001)

-(P 2002)

P 2002

P 2001

Speed range allowed

Speed range allowed

Speed range allowed

Time

Speed

Time

2001 value is > 0

0

0

2001 value is < 0
Parameters
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2007 MINIMUM FREQ

Defines the minimum limit for the drive output frequency.
• A positive or zero minimum frequency value defines two 

ranges, one positive and one negative.
• A negative minimum frequency value defines one speed range.
See the figure.
Note: Keep MINIMUM FREQ ≤ MAXIMUM FREQ.

2008 MAXIMUM FREQ

Defines the maximum limit for the drive output frequency. 

2013 MIN TORQUE SEL

Defines control of the selection between two minimum torque limits (2015 MIN TORQUE 1 and 2016 MIN TORQUE 2).
0 = MIN TORQUE 1 – Selects 2015 MIN TORQUE 1 as the minimum limit used.
1 = DI1 – Defines digital input DI1 as the control for selecting the minimum limit used.

• Activating the digital input selects MIN TORQUE 2 value.
• De-activating the digital input selects MIN TORQUE 1 value.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for selecting the minimum limit used.
• See DI1 above.

7 = COMM – Defines bit 15 of the Command Word 1 as the control for selecting the minimum limit used.
• The Command Word is supplied through fieldbus communication.
• The Command Word is parameter 0301.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for selecting the minimum limit used.
• Activating the digital input selects MIN TORQUE 1 value.
• De-activating the digital input selects MIN TORQUE 2 value.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for selecting the minimum limit 
used.
• See DI1(INV) above.

2014 MAX TORQUE SEL

Defines control of the selection between two maximum torque limits (2017 MAX TORQUE 1 and 2018 MAX TORQUE 2).
0 = MAX TORQUE 1 – Selects 2017 MAX TORQUE 1 as the maximum limit used.
1 = DI1 – Defines digital input DI1 as the control for selecting the maximum limit used.

• Activating the digital input selects MAX TORQUE 2 value.
• De-activating the digital input selects MAX TORQUE 1 value.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for selecting the maximum limit used.
• See DI1 above.

7 = COMM – Defines bit 15 of the Command Word 1 as the control for selecting the maximum limit used.
• The Command Word is supplied through fieldbus communication.
• The Command Word is parameter 0301.

-1 = DI1(INV) – Defines an inverted digital input di1 as the control for selecting the maximum limit used.
• Activating the digital input selects MAX TORQUE 1 value.
• De-activating the digital input selects MAX TORQUE 2 value.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for selecting the maximum limit 
used.
• See DI1(INV) above.

2015 MIN TORQUE 1

Sets the first minimum limit for torque (%). Value is a percent of the motor nominal torque.
2016 MIN TORQUE 2

Sets the second minimum limit for torque (%). Value is a percent of the motor nominal torque.

Code Description

P 2007

P 2008
Freq

-(P 2007)

-(P 2008)

P 2008

P 2007

Frequency range allowed

Frequency range allowed

Frequency range allowed

Time

Freq

Time

2007 value is > 0

0

0

2007 value is < 0
Parameters
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2017 MAX TORQUE 1

Sets the first maximum limit for torque (%). Value is a percent of the motor nominal torque.
2018 MAX TORQUE 2

Sets the second maximum limit for torque (%). Value is a percent of the motor nominal torque.

Code Description
Parameters
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Group 21: START/STOP

This group defines how the motor starts and stops. The ACS550 supports several 
start and stop modes.

Code Description

2101 START FUNCTION

Selects the motor start method. The valid options depend on the value of parameter 9904 MOTOR CTRL MODE.
1 = AUTO – Selects the automatic start mode.

• Vector control modes: Optimal start in most cases. The drive automatically selects the correct output frequency to 
start a rotating motor. 

• SCALAR:FREQ mode: Immediate start from zero frequency. Identical to selection 8 = RAMP.
2 = DC MAGN – Selects the DC Magnetizing start mode.
Note: The DC Magnetizing start mode cannot start a rotating motor.
Note: The drive starts when the set pre-magnetizing time (parameter 2103 DC MAGN TIME) has passed, even if motor 

magnetization is not complete. 
• Vector control modes: Magnetizes the motor within the time determined by the parameter 2103 DC MAGN TIME 

using DC current. The normal control is released exactly after the magnetizing time. This selection guarantees 
the highest possible break-away torque.

• SCALAR:FREQ mode: Magnetizes the motor within the time determined by the parameter 2103 DC MAGN TIME using 
DC current. The normal control is released exactly after the magnetizing time.

3 = SCALAR FLYST – Selects the flying start mode.
• Vector control modes: Not applicable.
• SCALAR:FREQ mode: The drive automatically selects the correct output frequency to start a rotating motor – useful 

if the motor is already rotating and if the drive will start smoothly at the current frequency.
• Cannot be used in multimotor systems. 

4 = TORQ BOOST – Selects the automatic torque boost mode (SCALAR:FREQ mode only).
• May be necessary in drives with high starting torque. 
• Torque boost is only applied at start, ending when output frequency exceeds 20 Hz or when output frequency is 

equal to reference. 
• In the beginning the motor magnetizes within the time determined by the parameter 2103 DC MAGN TIME using DC 

current.
• See parameter 2110 TORQ BOOST CURR.

5 = FLY + BOOST – Selects both the flying start and the torque boost mode (SCALAR:FREQ mode only).
• Flying start routine is performed first and the motor is magnetized. If the speed is found to be zero, the torque 

boost is done.
8 = RAMP – Immediate start from zero frequency.

2102 STOP FUNCTION

Selects the motor stop method.
1 = COAST – Selects cutting off the motor power as the stop method. The motor coasts to stop.
2 = RAMP – Selects using a deceleration ramp.

• Deceleration ramp is defined by 2203 DECELER TIME 1 or 2206 DECELER TIME 2 (whichever is active).
2103 DC MAGN TIME

Defines the pre-magnetizing time for the DC Magnetizing start mode.
• Use parameter 2101 to select the start mode.
• After the start command, the drive pre-magnetizes the motor for the time defined here and then starts the motor.
• Set the pre-magnetizing time just long enough to allow full motor magnetization. Too long a time heats the motor 

excessively.
2104 DC HOLD CTL

Selects whether DC current is used for braking or DC Hold. 
0 = NOT SEL – Disables the DC current operation. 
1 = DC HOLD – Enables the DC Hold function. See the diagram.

• Requires parameter 9904 MOTOR CTRL MODE = 1 (VECTOR:SPEED)
• Stops generating sinusoidal current and injects DC into the motor when 

both the reference and the motor speed drop below the value of parameter 
2105.

• When the reference rises above the level of parameter 2105 the drive 
resumes normal operation.

2 = DC BRAKING – Enables the DC Injection Braking after modulation has 
stopped.
• If parameter 2102 STOP FUNCTION is 1 (COAST), braking is applied after start is removed. 
• If parameter 2102 STOP FUNCTION is 2 (RAMP), braking is applied after ramp.

speed

Ref

DC hold

DC hold 

Motor

speed T

T

Parameters
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2105 DC HOLD SPEED

Sets the speed for DC Hold. Requires that parameter 2104 DC HOLD CTL = 1 (DC HOLD).
2106 DC CURR REF

Defines the DC current control reference as a percentage of parameter 9906 MOTOR NOM CURR. 
2107 DC BRAKE TIME

Defines the DC brake time after modulation has stopped, if parameter 2104 is 2 (DC BRAKING).
2108 START INHIBIT

Sets the Start inhibit function on or off. If the drive is not actively started and running, the Start inhibit function ignores 
a pending start command in any of the following situations and a new start command is required:
• A fault is reset.
• Run Enable (parameter 1601) activates while start command is active.
• Mode changes from local to remote.
• Control switches from EXT1 to EXT2.
• Control switches from EXT2 to EXT1.
0 = OFF – Disables the Start inhibit function. 
1 = ON – Enables the Start inhibit function. 

2109 EMERG STOP SEL

Defines control of the Emergency stop command. When activated:
• Emergency stop decelerates the motor using the emergency stop ramp (parameter 2208 EMERG DEC TIME).
• Requires an external stop command and removal of the emergency stop command before drive can restart.
0 = NOT SEL – Disables the Emergency stop function through digital inputs.
1 = DI1 – Defines digital input DI1 as the control for Emergency stop command. 

• Activating the digital input issues an Emergency stop command.
• De-activating the digital input removes the Emergency stop command.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for Emergency stop command. 
• See DI1 above.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for Emergency stop command. 
• De-activating the digital input issues an Emergency stop command.
• Activating the digital input removes the Emergency stop command.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for Emergency stop command.
• See DI1(INV) above.

2110 TORQ BOOST CURR

Sets the maximum supplied current during torque boost. 
• See parameter 2101 START FUNCTION.

Code Description
Parameters
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2112 ZERO SPEED DELAY

Defines the delay for the Zero Speed Delay function. If parameter value is set to zero, the Zero Speed Delay function 
is disabled.
The function is useful in applications where a smooth and quick restarting is essential. During the delay the drive 
knows accurately the rotor position.

Zero speed delay can be used e.g. with jogging function or mechanical brake.
No Zero Speed Delay

The drive receives a stop command and decelerates along a ramp. When the motor actual speed falls below an 
internal limit (called Zero Speed), the speed controller is switched off. The drive modulation is stopped and the motor 
coasts to standstill.
With Zero Speed Delay

The drive receives a stop command and decelerates along a ramp. When the motor actual speed falls below an 
internal limit (called Zero Speed), the zero speed delay function activates. During the delay the functions keeps the 
speed controller live: The drive modulates, motor is magnetized and drive is ready for a quick restart.
Note: Parameter 2102 STOP FUNCTION must be 2 = RAMP for zero speed delay to operate.
0.0 = NOT SEL – Disables the Zero Speed Delay function.

2113 START DELAY

Defines the Start delay. After the conditions for start have been fulfilled, the drive waits until the delay has elapsed 
and then starts the motor. Start delay can be used with all start modes.
• If START DELAY = zero, the delay is disabled.
• During the Start delay, alarm 2028 START DELAY is shown.

Code Description

Speed

t
Zero Speed

Speed

t
Zero Speed

Delay

No Zero Speed Delay With Zero Speed Delay

Speed controller switched off: 
Motor coasts to stop.

Speed controller remains live. 
Motor is decelerated to true 0 speed.
Parameters
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Group 22: ACCEL/DECEL

This group defines ramps that control the rate of acceleration and deceleration. You 
define these ramps as a pair, one for acceleration and one for deceleration. You can 
define two pairs of ramps and use a digital input to select one or the other pair.

Code Description

2201 ACC/DEC 1/2 SEL

Defines control for selection of acceleration/deceleration ramps.
• Ramps are defined in pairs, one each for acceleration and deceleration.
• See below for the ramp definition parameters.
0 = NOT SEL – Disables selection, the first ramp pair is used.
1 = DI1 – Defines digital input DI1 as the control for ramp pair selection.

• Activating the digital input selects ramp pair 2.
• De-activating the digital input selects ramp pair 1.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for ramp pair selection. 
• See DI1 above.

7 = COMM – Defines bit 10 of the Command Word 1 as the control for ramp pair selection.
• The Command Word is supplied through fieldbus communication.
• The Command Word is parameter 0301.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for ramp pair selection. 
• De-activating the digital input selects ramp pair 2
• Activating the digital input selects ramp pair 1.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for ramp pair selection. 
• See DI1(INV) above.

2202 ACCELER TIME 1

Sets the acceleration time for zero to maximum frequency for ramp pair 1. See A in 
the figure.
• Actual acceleration time also depends on 2204 RAMP SHAPE 1.
• See 2008 MAXIMUM FREQ.

2203 DECELER TIME 1

Sets the deceleration time for maximum frequency to zero for ramp pair 1. 
• Actual deceleration time also depends on 2204 RAMP SHAPE 1.
• See 2008 MAXIMUM FREQ.

2204 RAMP SHAPE 1

Selects the shape of the acceleration/deceleration ramp for ramp pair 1. See B in 
the figure.
• Shape is defined as a ramp, unless additional time is specified here to reach the 

maximum frequency. A longer time provides a softer transition at each end of the 
slope. The shape becomes an s-curve.

• Rule of thumb: 1/5 is a suitable relation between the ramp shape time and the 
acceleration ramp time.

0.0 = LINEAR – Specifies linear acceleration/deceleration ramps for ramp pair 1.
0.1…1000.0 = S-CURVE – Specifies s-curve acceleration/deceleration ramps for 

ramp pair 1. 
2205 ACCELER TIME 2

Sets the acceleration time for zero to maximum frequency for ramp pair 2. 
• See 2202 ACCELER TIME 1.
• Used also as jogging acceleration time. See 1004 JOGGING SEL.

2206 DECELER TIME 2

Sets the deceleration time for maximum frequency to zero for ramp pair 2. 
• See 2203 DECELER TIME 1.
• Used also as jogging deceleration time. See 1004 JOGGING SEL.

2207 RAMP SHAPE 2

Selects the shape of the acceleration/deceleration ramp for ramp pair 2.
• See 2204 RAMP SHAPE 1.

FREQ

MAX
FREQ

Linear

S-curve

A
A = 2202 ACCELER TIME 1

B

B (=0)

B = 2204 RAMP SHAPE 1

MAX

T

T

Parameters
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2208 EMERG DEC TIME

Sets the deceleration time for maximum frequency to zero for an emergency. 
• See parameter 2109 EMERG STOP SEL.
• Ramp is linear.

2209 RAMP INPUT 0

Defines control for forcing the speed to 0 with the currently used deceleration ramp (see parameters 2203 DECELER 
TIME 1 and 2206 DECELER TIME 2). 
0 = NOT SEL – Not selected.
1 = DI1 – Defines digital input DI1 as the control for forcing the speed to 0.

• Activating the digital input forces the speed to zero, after which the speed will stay at 0.
• De-activating the digital input: speed control resumes normal operation.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for forcing the speed to 0.
• See DI1 above.

7 = COMM – Defines bit 13 of the Command Word 1 as the control for forcing the speed to 0.
• The Command Word is supplied through fieldbus communication.
• The Command Word is parameter 0301.

-1 = DI1(INV) – Defines inverted digital input DI1 as the control for forcing the speed to 0. 
• De-activating the digital input forces the speed to 0.
• Activating the digital input: speed control resumes normal operation.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for forcing the speed to 0. 
• See DI1(INV) above.

Code Description
Parameters
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Group 23: SPEED CONTROL

This group defines variables used for speed control operation.

Code Description

2301 PROP GAIN

Sets the relative gain for the speed controller. 
• Larger values may cause speed oscillation. 
• The figure shows the speed controller output 

after an error step (error remains constant). 
Note: You can use parameter 2305 AUTOTUNE 

RUN to automatically set the proportional gain.

2302 INTEGRATION TIME

Sets the integration time for the speed 
controller. 
• The integration time defines the rate at which 

the controller output changes for a constant 
error value. 

• Shorter integration times correct continuous 
errors faster. 

• Control becomes unstable if the integration 
time is too short.

• The figure shows the speed controller output 
after an error step (error remains constant).

Note: You can use parameter 2305 AUTOTUNE 
RUN to automatically set the integration time.

2303 DERIVATION TIME

Sets the derivation time for the speed controller. 
• Derivative action makes the control more responsive to error value changes. 
• The longer the derivation time, the more the speed controller output is boosted during the change. 
• If the derivation time is set to zero, the controller works as a PI controller, otherwise as a PID controller. 
The figure below shows the speed controller output after an error step when the error remains constant.

Gain = Kp = 1
TI = Integration time = 0
TD= Derivation time = 0

Error value

Controller output

%

e = Error value

t

Controller
output =

Kp · e

TI 

Controller output%

Gain = Kp = 1
TI = Integration time > 0
TD= Derivation time = 0Kp · e

e = Error valueKp · e

t

Gain = Kp = 1
TI = Integration time > 0
TD= Derivation time > 0
Ts= Sample time period = 2 ms
Δe = Error value change between two samples TI 

Kp · e

Error value

Controller output

%

e = Error value

Kp · TD ·
Δe
Ts Kp · e

t

Parameters
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2304 ACC COMPENSATION

Sets the derivation time for acceleration compensation. 
• Adding a derivative of the reference to the output of the speed controller compensates for inertia during 

acceleration. 
• 2303 DERIVATION TIME describes the principle of derivative action.
• Rule of thumb: Set this parameter between 50 and 100% of the sum of the mechanical time constants for the motor 

and the driven machine. 
• The figure shows the speed responses when a high inertia load is accelerated along a ramp.

*Note: You can use parameter 2305 AUTOTUNE RUN to automatically set acceleration compensation.
2305 AUTOTUNE RUN

Starts automatic tuning of the speed controller.
0 = OFF – Disables the Autotune creation process. (Does not disable the operation of Autotune settings.)
1 = ON – Activates speed controller autotuning. Automatically reverts to OFF.
Procedure:
Note: The motor load must be connected.
• Run the motor at a constant speed of 20 to 40% of the rated speed.
• Change the autotuning parameter 2305 to ON. 

The drive:
• Accelerates the motor.
• Calculates values for proportional gain, integration time and acceleration compensation.
• Changes parameters 2301, 2302 and 2304 to these values.
• Resets 2305 to OFF.

Code Description

Speed reference
Actual speed

* No acceleration compensation Acceleration compensation

% %

tt
Parameters
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Group 24: TORQUE CONTROL

This group defines variables used for torque control operation.

Code Description

2401 TORQ RAMP UP

Defines the torque reference ramp up time – The minimum time for the reference to increase from zero to the 
nominal motor torque.

2402 TORQ RAMP DOWN

Defines the torque reference ramp down time – The minimum time for the reference to decrease from the nominal 
motor torque to zero.
Parameters
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Group 25: CRITICAL SPEEDS

This group defines up to three critical speeds or ranges of speeds that are to be 
avoided due, for example, to mechanical resonance problems at certain speeds. 

Code Description

2501 CRIT SPEED SEL

Sets the critical speeds function on or off. The critical speed 
function avoids specific speed ranges.
0 = OFF – Disables the critical speeds function.
1 = ON – Enables the critical speeds function.
Example: To avoid speeds at which a fan system vibrates badly:
• Determine problem speed ranges. Assume they are found to 

be: 18…23 Hz and 46…52 Hz. 
• Set 2501 CRIT SPEED SEL = 1.
• Set 2502 CRIT SPEED 1 LO = 18 Hz.
• Set 2503 CRIT SPEED 1 HI = 23 Hz.
• Set 2504 CRIT SPEED 2 LO = 46 Hz.
• Set 2505 CRIT SPEED 2 HI = 52 Hz.

2502 CRIT SPEED 1 LO

Sets the minimum limit for critical speed range 1.
• The value must be less than or equal to 2503 CRIT SPEED 1 HI.
• Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ), then units are Hz.

2503 CRIT SPEED 1 HI

Sets the maximum limit for critical speed range 1.
• The value must be greater than or equal to 2502 CRIT SPEED 1 LO.
• Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ), then units are Hz.

2504 CRIT SPEED 2 LO

Sets the minimum limit for critical speed range 2.
• See parameter 2502.

2505 CRIT SPEED 2 HI

Sets the maximum limit for critical speed range 2.
• See parameter 2503.

2506 CRIT SPEED 3 LO

Sets the minimum limit for critical speed range 3.
• See parameter 2502.

2507 CRIT SPEED 3 HI

Sets the maximum limit for critical speed range 3.
• See parameter 2503.

52
46

23
18

f1L
18

f2L
46

f1H
23

f2H
52

foutput

fREF (Hz)
Parameters
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Group 26: MOTOR CONTROL

This group defines variables used for motor control.

Code Description

2601 FLUX OPT ENABLE

Changes the magnitude of the flux depending on the actual load. Flux Optimization can reduce the total energy 
consumption and noise, and it should be enabled for drives that usually operate below nominal load.
0 = OFF – Disables the feature. 
1 = ON – Enables the feature. 

2602 FLUX BRAKING

Provides faster deceleration by raising the level of 
magnetization in the motor when needed, instead of 
limiting the deceleration ramp. By increasing the flux in 
the motor, the energy of the mechanical system is 
changed to thermal energy in the motor. 
• Requires parameter 9904 MOTOR CTRL MODE = 

1 (VECTOR:sPEED) OR 2 (VECTOR:TORQ).
0 = OFF – Disables the feature.
1 = ON – Enables the feature. 

2603 IR COMP VOLT

Sets the IR compensation voltage used for 0 Hz.
• Requires parameter 9904 MOTOR CTRL MODE = 

3 (SCALAR:FREQ).
• Keep IR compensation as low as possible to prevent 

overheating.
• Typical IR compensation values are:

IR compensation
• When enabled, IR compensation provides an extra 

voltage boost to the motor at low speeds. Use IR 
compensation, for example, in applications that require a 
high breakaway torque.

2604 IR COMP FREQ

Sets the frequency at which IR compensation is 0 V (in 
% of motor frequency).

2605 U/F RATIO

Selects the form for the U/f (voltage to frequency) ratio below field weakening point. 
1 = LINEAR – Preferred for constant torque applications.
2 = SQUARED – Preferred for centrifugal pump and fan applications. (SQUARED is more silent for most operating 

frequencies.)

120%

80

40

0

Without flux braking

50

With flux braking

5 10 20 30 40

120%

80

40

0
505 10 20 30 40

1

2
3
4

5

1

2
3

45

1

2
3

4

5

2.2 kW
15 kW
37 kW
75 kW
250 kW

Rated motor power
Braking 
torque (%)

f (Hz)

f (Hz)

380…480 V drives

PN (kW) 3 7.5 15 37 132
IR comp (V) 18 15 12 8 3

Motor

A

B

voltage

A = IR compensated 
B = No compensation

P 2603

P 2604

f (Hz)
Parameters
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2606 SWITCHING FREQ

Sets the switching frequency for the drive. Also see parameter 2607 SWITCH FREQ CTRL and section Switching 
frequency derating on page 274.
• Higher switching frequencies mean less noise. 
• 12 kHz switching frequency is available in scalar control mode, that is when parameter 9904 MOTOR CTRL MODE = 3 

(SCALAR:FREQ). 
• See the availability of switching frequencies for different drive types in the table below.

2607 SWITCH FREQ CTRL

The switching frequency may be reduced if the ACS550 
internal temperature rises above a limit. See the figure. 
This function allows the highest possible switching 
frequency to be used based on operating conditions. 
Higher switching frequency results in lower acoustic 
noise.
0 = OFF – The function is disabled.
1 = ON – The switching frequency is limited according to 

the figure. 

2608 SLIP COMP RATIO

Sets gain for slip compensation (in %).
• A squirrel-cage motor slips under load. Increasing the frequency as the motor torque increases compensates for 

the slip. 
• Requires parameter 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).
0 – No slip compensation. 
1…200 – Increasing slip compensation. 100% means full slip compensation.

2609 NOISE SMOOTHING

This parameter introduces a random component to the switching frequency. Noise smoothing distributes the acoustic 
motor noise over a range of frequencies instead of a single tonal frequency resulting in lower peak noise intensity. 
The random component has an average of 0 Hz. It is added to the switching frequency set by parameter 2606 
SWITCHING FREQ. This parameter has no effect if parameter 2606 = 12 kHz.
0 = DISABLE
1 = ENABLE.

2619 DC STABILIZER

Enables or disables the DC voltage stabilizer. The DC stabilizer is used in scalar control mode to prevent possible 
voltage oscillations in the drive DC bus caused by motor load or weak supply network. In case of voltage variation the 
drive tunes the frequency reference to stabilize the DC bus voltage and therefore the load torque oscillation.
0 = DISABLE – Disables DC stabilizer.
1 = ENABLE – Enables DC stabilizer.

Code Description

1, 2, 4 and 8 kHz 12 kHz

208…240 V All types Frame sizes R1…R4 in scalar control mode
380…480 V All types Frame sizes R1…R4 (except ACS550-01-097A-4) in scalar control mode
500…600 V All types Frame sizes R2…R4 in scalar control mode

80 °C 100 °C

4 kHz

12 kHz

8 kHz

90 °C

fsw
limit

T

R1…R4 drives, see par 2606

R5…R6 drives, see par 2606

Drive
temperature
Parameters

lse Id TMS1376 Active 04/08/2015 Page 762 of 1480



ACS550-01/U1 User’s Manual 143

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Group 29: MAINTENANCE TRIG

This group contains usage levels and trigger points. When usage reaches the set 
trigger point, a notice displayed on the control panel signals that maintenance is due.

Code Description

2901 COOLING FAN TRIG

Sets the trigger point for the drive’s cooling fan counter. 
• Value is compared to parameter 2902 value.
0.0 – Disables the trigger.

2902 COOLING FAN ACT

Defines the actual value of the drive’s cooling fan counter. 
• When parameter 2901 has been set to a non-zero value, the counter starts. 
• When the actual value of the counter exceeds the value defined by parameter 2901, a maintenance notice is 

displayed on the panel.
0.0 – Resets the parameter.

2903 REVOLUTION TRIG

Sets the trigger point for the motor’s accumulated revolutions counter. 
• Value is compared to parameter 2904 value.
0 – Disables the trigger.

2904 REVOLUTION ACT

Defines the actual value of the motor’s accumulated revolutions counter. 
• When parameter 2903 has been set to a non-zero value, the counter starts. 
• When the actual value of the counter exceeds the value defined by parameter 2903, a maintenance notice is 

displayed on the panel.
0 – Resets the parameter.

2905 RUN TIME TRIG

Sets the trigger point for the drive’s run time counter. 
• Value is compared to parameter 2906 value.
0.0 – Disables the trigger.

2906 RUN TIME ACT

Defines the actual value of the drive’s run time counter. 
• When parameter 2905 has been set to a non-zero value, the counter starts. 
• When the actual value of the counter exceeds the value defined by parameter 2905, a maintenance notice is 

displayed on the panel.
0.0 – Resets the parameter.

2907 USER MWh TRIG

Sets the trigger point for the drive’s accumulated power consumption (in megawatt hours) counter. 
• Value is compared to parameter 2908 value.
0.0 – Disables the trigger.

2908 USER MWh ACT

Defines the actual value of the drive’s accumulated power consumption (in megawatt hours) counter. 
• When parameter 2907 has been set to a non-zero value, the counter starts. 
• When the actual value of the counter exceeds the value defined by parameter 2907, a maintenance notice is 

displayed on the panel.
0.0 – Resets the parameter.
Parameters
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Group 30: FAULT FUNCTIONS

This group defines situations that the drive should recognize as potential faults and 
defines how the drive should respond if the fault is detected. 

Code Description

3001 AI<MIN FUNCTION

Defines the drive response if the analog input (AI) signal drops below the fault limits and AI is used 
• as the active reference source (Group 11: REFERENCE SELECT)
• as the Process or External PID controllers' feedback or setpoint source (Group 40: PROCESS PID SET 1, Group 

41: PROCESS PID SET 2 or Group 42: EXT / TRIM PID) and the corresponding PID controller is active.
3021 AI1 FAULT LIMIT and 3022 AI2 FAULT LIMIT set the fault limits.
0 = NOT SEL – No response.
1 = FAULT – Displays a fault (7, AI1 LOSS or 8, AI2 LOSS) and the drive coasts to stop.
2 = CONST SP 7 – Displays an alarm (2006, AI1 LOSS or 2007, AI2 LOSS) and sets speed using 1208 CONST SPEED 7.
3 = LAST SPEED – Displays an alarm (2006, AI1 LOSS or 2007, AI2 LOSS) and sets speed using the last operating level. 

This value is the average speed over the last 10 seconds.
WARNING! If you select CONST SP 7 or LAST SPEED, make sure that continued operation is safe when the 
analog input signal is lost.

3002 PANEL COMM ERR

Defines the drive response to a control panel communication error.
1 = FAULT – Displays a fault (10, PANEL LOSS) and the drive coasts to stop.
2 = CONST SP 7 – Displays an alarm (2008, PANEL LOSS) and sets speed using 1208 CONST SPEED 7.
3 = LAST SPEED – Displays an alarm (2008, PANEL LOSS) and sets speed using the last operating level. This value is 

the average speed over the last 10 seconds.
Note: When either of the two external control locations are active, and start, stop and/or direction are through the 

control panel – 1001 EXT1 COMMANDS / 1002 EXT2 COMMANDS = 8 (KEYPAD) – the drive follows speed/frequency 
reference according to the configuration of the external control locations, instead of the value of the last speed or 
parameter 1208 CONST SPEED 7.

WARNING! If you select CONST SP 7 or LAST SPEED, make sure that continued operation is safe when the 
control panel communication is lost.

3003 EXTERNAL FAULT 1

Defines the External Fault 1 signal input and the drive response to an external fault.
0 = NOT SEL – External fault signal is not used.
1 = DI1 – Defines digital input DI1 as the external fault input.

• Activating the digital input indicates a fault. The drive displays a fault (14, EXT FAULT 1) and the drive coasts to 
stop.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the external fault input.
• See DI1 above.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the external fault input. 
• De-activating the digital input indicates a fault. The drive displays a fault (14, EXT FAULT 1) and the drive coasts to 

stop.
-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the external fault input. 

• See DI1(INV) above.
3004 EXTERNAL FAULT 2

Defines the External Fault 2 signal input and the drive response to an external fault.
• See parameter 3003 above.

3005 MOT THERM PROT

Defines the drive response to motor overheating.
0 = NOT SEL – No response and/or motor thermal protection not set up.
1 = FAULT – When the calculated motor temperature exceeds 90 °C, displays an alarm (2010, MOTOR TEMP). When 

the calculated motor temperature exceeds 110 °C, displays a fault (9, MOT OVERTEMP) and the drive coasts to stop.
2 = ALARM – When the calculated motor temperature exceeds 90 °C, displays an alarm (2010, MOTOR TEMP).
Parameters
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3006 MOT THERM TIME

Sets the motor thermal time constant for the motor temperature 
model.
• This is the time required for the motor to reach 63% of the final 

temperature with steady load.
• For thermal protection according to UL requirements for NEMA 

class motors, use the rule of thumb: MOTOR THERM TIME equals 
35 times t6, where t6 (in seconds) is specified by the motor 
manufacturer as the time that the motor can safely operate at six 
times its rated current. 

• The thermal time for a Class 10 trip curve is 350 s, for a Class 
20 trip curve 700 s, and for a Class 30 trip curve 1050 s.

3007 MOT LOAD CURVE

Sets the maximum allowable operating load of the motor.
• With the default value 100%, motor overload protection is functioning 

when the constant current exceeds 127% of the parameter 9906 
MOTOR NOM CURR value. 

• The default overloadability is at the same level as what motor 
manufacturers typically allow below 30 °C (86 °F) ambient 
temperature and below 1000 m (3300 ft) altitude. When the ambient 
temperature exceeds 30 °C (86 °F) or the installation altitude is over 
1000 m (3300 ft), decrease the parameter 3007 value according to 
the motor manufacturer’s recommendation.

Example: If the constant protection level needs to be 115% of 
the motor nominal current, set parameter 3007 value to 91% 
(= 115/127·100%).

3008 ZERO SPEED LOAD

Sets the maximum allowable current at zero speed.
• Value is relative to 9906 MOTOR NOM CURR. 

3009 BREAK POINT FREQ

Sets the break point frequency for the motor load curve. 
Example: Thermal protection trip times when parameters 3006 MOT THERM TIME, 3007 MOT LOAD CURVE and 3008 

ZERO SPEED LOAD have default values.

Code Description

Temp. rise
100%

63%

}

P 3006

Motor load

t

t

Frequency

150

50

P 3007 

P 3008 

P 3009

100 =
127%

Output current relative to 
9906 MOTOR NOM CURR

60 s

3.5

IO = Output current 
IN = Nominal motor current
fO = Output frequency
fBRK = Break point frequency
A = Trip time

3.0

2.5

2.0

1.5

1.0

0.5

0
0 0.2 0.4 0.8 1.0 1.2

90 s

180 s

300 s
600 s

0.6

180 s

A

∞

IO/IN

fO/fBRK
Parameters
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3010 STALL FUNCTION

This parameter defines the operation of the Stall function. This 
protection is active if the drive operates in the stall region (see the 
figure) for the time defined by 3012 STALL TIME. The “User Limit” is 
defined in Group 20: LIMITS by 2017 MAX TORQUE 1, 2018 MAX TORQUE 
2, or the limit on the COMM input.
0 = NOT SEL – Stall protection is not used.
1 = FAULT – When the drive operates in the stall region for the time set 

by 3012 STALL TIME: 
• The drive coasts to stop. 
• A fault indication is displayed. 

2 = ALARM – When the drive operates in the stall region for the time set 
by 3012 STALL TIME:
• An alarm indication is displayed. 
• The alarm disappears when the drive is out of the stall region for 

half the time set by parameter 3012 STALL TIME.
3011 STALL FREQUENCY

This parameter sets the frequency value for the Stall function. Refer to 
the figure.

3012 STALL TIME

This parameter sets the time value for the Stall function.
3017 EARTH FAULT

Defines the drive response if the drive detects a ground fault in the motor or motor cables. The drive monitors for 
ground faults while the drive is running, and while the drive is not running. Also see parameter 3023 WIRING FAULT.
0 = DISABLE – No drive response to ground faults. 
Note: Disabling earth fault (ground fault) may void the warranty.
1 = ENABLE – Ground faults display fault 16 (EARTH FAULT), and (if running) the drive coasts to stop. 

3018 COMM FAULT FUNC

Defines the drive response if the fieldbus communication is lost.
0 = NOT SEL – No response.
1 = FAULT – Displays a fault (28, SERIAL 1 ERR) and the drive coasts to stop.
2 = CONST SP 7 – Displays an alarm (2005, I/O COMM) and sets speed using 1208 CONST SPEED 7. This “alarm speed” 

remains active until the fieldbus writes a new reference value. 
3 = LAST SPEED – Displays an alarm (2005, I/O COMM) and sets speed using the last operating level. This value is the 

average speed over the last 10 seconds. This “alarm speed” remains active until the fieldbus writes a new 
reference value. 

WARNING! If you select CONST SP 7, or LAST SPEED, make sure that continued operation is safe when 
fieldbus communication is lost.

3019 COMM FAULT TIME

Sets the communication fault time used with 3018 COMM FAULT FUNC.
• Brief interruptions in the fieldbus communication are not treated as faults if they are less than the COMM FAULT TIME 

value.
3021 AI1 FAULT LIMIT

Sets a fault level for analog input 1. 
• See 3001 AI<MIN FUNCTION.

3022 AI2 FAULT LIMIT 

Sets a fault level for analog input 2. 
• See 3001 AI<MIN FUNCTION.

Code Description

95% 

limit
User

Stall region

Torque/
Current

f

Stall frequency
P 3011
Parameters
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3023 WIRING FAULT

Defines the drive response to cross wiring faults and to ground faults detected when the drive is NOT running. When 
the drive is not running it monitors for:
• Improper connections of input power to the drive output (the drive can display fault 35, OUTPUT WIRING if improper 

connections are detected).
• Ground faults (the drive can display fault 16, EARTH FAULT if a ground fault is detected). Also, see parameter 3017 

EARTH FAULT.
0 = DISABLE – No drive response to either of the above monitoring results.
Note: Disabling wiring fault (ground fault) may void the warranty.
1 = ENABLE – The drive displays faults when this monitoring detects problems.

3024 CB TEMP FAULT

Defines the drive response to control board overheating. Not for drives with an OMIO control board. 
0 = DISABLE – No response.
1 = ENABLE – Displays fault 37 (CB OVERTEMP) and the drive coasts to stop.

Code Description
Parameters
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Group 31: AUTOMATIC RESET

This group defines conditions for automatic resets. An automatic reset occurs after a 
particular fault is detected. The drive holds for a set delay time, then automatically 
restarts. You can limit the number of resets in a specified time period and set up 
automatic resets for a variety of faults.

Code Description

3101 NUMBER OF TRIALS

Sets the number of allowed automatic resets within a trial period defined 
by 3102 TRIAL TIME. 
• If the number of automatic resets exceeds this limit (within the trial 

time), the drive prevents additional automatic resets and remains 
stopped.

• Starting then requires a successful reset performed from the control 
panel or from a source selected by 1604 FAULT RESET SEL.

Example: Three faults have occurred in 
the trial time. The last is reset only if the 
value for 3101 NUMBER OF TRIALS is 3 or 
more.

3102 TRIAL TIME

Sets the time period used for counting and limiting the number of resets.
• See 3101 NUMBER OF TRIALS.

3103 DELAY TIME

Sets the delay time between a fault detection and attempted drive restart.
• If DELAY TIME = zero, the drive resets immediately.

3104 AR OVERCURRENT

Sets the automatic reset for the overcurrent function on or off.
0 = DISABLE – Disables automatic reset.
1 = ENABLE – Enables automatic reset.

• Automatically resets the fault (OVERCURRENT) after the delay set by 3103 DELAY TIME, and the drive resumes 
normal operation.

3105 AR OVERVOLTAGE

Sets the automatic reset for the overvoltage function on or off.
0 = DISABLE – Disables automatic reset.
1 = ENABLE – Enables automatic reset.

• Automatically resets the fault (DC OVERVOLT) after the delay set by 3103 DELAY TIME, and the drive resumes 
normal operation.

3106 AR UNDERVOLTAGE

Sets the automatic reset for the undervoltage function on or off.
0 = DISABLE – Disables automatic reset.
1 = ENABLE – Enables automatic reset.

• Automatically resets the fault (DC UNDERVOLT) after the delay set by 3103 DELAY TIME, and the drive resumes 
normal operation.

3107 AR AI<MIN

Sets the automatic reset for the analog input less than minimum value function on or off.
0 = DISABLE – Disables automatic reset.
1 = ENABLE – Enables automatic reset.

• Automatically resets the fault (AI<MIN) after the delay set by 3103 DELAY TIME, and the drive resumes normal 
operation.

WARNING! When the analog input signal is restored, the drive may restart, even after a long stop. Make 
sure that automatic, long delayed starts will not cause physical injury and/or damage equipment.

3108 AR EXTERNAL FLT

Sets the automatic reset for external faults function on or off.
0 = DISABLE – Disables automatic reset.
1 = ENABLE – Enables automatic reset.

• Automatically resets the fault (EXT FAULT 1 or EXT FAULT 2) after the delay set by 3103 DELAY TIME, and the drive 
resumes normal operation.

X X X
Time

Trial time

x = Automatic reset
Parameters
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Group 32: SUPERVISION

This group defines supervision for up to three signals from Group 01: OPERATING 
DATA. Supervision monitors a specified parameter and energizes a relay output if 
the parameter passes a defined limit. Use Group 14: RELAY OUTPUTS to define the 
relay and whether the relay activates when the signal is too low or too high. 

Code Description

3201 SUPERV 1 PARAM

Selects the first supervised parameter.
• Must be a parameter number from Group 01: OPERATING 

DATA. 
• 100 = NOT SELECTED – No parameter selected.
• 101…178 – Selects parameter 0101…0178.
• If the supervised parameter passes a limit, a relay output is 

energized.
• The supervision limits are defined in this group.
• The relay outputs are defined in Group 14: RELAY 

OUTPUTS (definition also specifies which supervision limit 
is monitored).

LO ≤ HI

Operating data supervision using relay outputs, when LO≤HI.
• Case A = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY 

OUTPUT 2, etc.) value is SUPRV1 OVER or SUPRV2 OVER. Use 
for monitoring when/if the supervised signal exceeds a 
given limit. The relay remains active until the supervised 
value drops below the low limit.

• Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY 
OUTPUT 2, etc.) value is SUPRV1 UNDER or SUPRV2 UNDER. 
Use for monitoring when/if the supervised signal falls 
below a given limit. The relay remains active until the 
supervised value rises above the high limit.

LO > HI

Operating data supervision using relay outputs, when LO>HI.
The lowest limit (HI 3203) is active initially and remains active 
until the supervised parameter goes above the highest limit 
(LO 3202), making that limit the active limit. That limit remains 
active until the supervised parameter goes below the lowest 
limit (HI 3203), making that limit active.
• Case A = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY 

OUTPUT 2, etc.) value is SUPRV1 OVER or SUPRV2 OVER. 
Initially the relay is de-energized. It is energized whenever 
the supervised parameter goes above the active limit.

• Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY 
OUTPUT 2, etc.) value is SUPRV1 UNDER or SUPRV2 UNDER. 
Initially the relay is energized. It is de-energized whenever 
the supervised parameter goes below the active limit.

LO ≤ HI
Note: Case LO ≤ HI represents a normal hysteresis. 

LO > HI
Note: Case LO>HI represents a special hysteresis with 

two separate supervision limits. 

3202 SUPERV 1 LIM LO

Sets the low limit for the first supervised parameter. See 
3201 SUPERV 1 PARAM above.

3203 SUPERV 1 LIM HI

Sets the high limit for the first supervised parameter. See 
3201 SUPERV 1 PARAM above.

3204 SUPERV 2 PARAM

Selects the second supervised parameter. See 3201 SUPERV 1 PARAM above.
3205 SUPERV 2 LIM LO

Sets the low limit for the second supervised parameter. See 3204 SUPERV 2 PARAM above.
3206 SUPERV 2 LIM HI

Sets the high limit for the second supervised parameter. See 3204 SUPERV 2 PARAM above.

Value of supervised parameter

Case A

0

Energized (1)

0

HI (3203)
LO (3202)

Case B
Energized (1)

t

t

t

LO (3202)

HI (3203)

Value of supervised parameter

Case A

0

Energized (1)

0

Case B
Energized (1)

Active limit

t

t

t

Parameters
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3207 SUPERV 3 PARAM

Selects the third supervised parameter. See 3201 SUPERV 1 PARAM above.
3208 SUPERV 3 LIM LO

Sets the low limit for the third supervised parameter. See 3207 SUPERV 3 PARAM above.
3209 SUPERV 3 LIM HI

Sets the high limit for the third supervised parameter. See 3207 SUPERV 3 PARAM above.

Code Description
Parameters
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Group 33: INFORMATION

This group provides access to information about the drive’s current programs: 
versions and test date.

Code Description

3301 FIRMWARE
Contains the version of the drive’s firmware.

3302 LOADING PACKAGE

Contains the version of the loading package.
3303 TEST DATE

Contains the test date (yy.ww).
3304 DRIVE RATING

Indicates the drive’s current and voltage rating. The format is XXXY, where:
• XXX = The nominal current rating of the drive in amperes. If present, an “A” indicates a decimal point in the rating 

for the current. For example XXX = 8A8 indicates a nominal current rating of 8.8 A.
• Y = The voltage rating of the drive, where Y = : 

• 2 indicates a 208…240 V rating.
• 4 indicates a 380…480 V rating.
• 6 indicates a 500…600 V rating.

3305 PARAMETER TABLE

Contains the version of the parameter table used in the drive.
Parameters
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Group 34: PANEL DISPLAY

This group defines the content for control panel display (middle area), when the 
control panel is in the Output mode. 

Code Description

3401 SIGNAL1 PARAM

Selects the first parameter (by number) displayed on the control 
panel.
• Definitions in this group define display content when the control 

panel is in the control mode.
• Any parameter number in Group 01: OPERATING DATA can be 

selected.
• Using the following parameters, the display value can be scaled, 

converted to convenient units and/or displayed as a bar graph.
• The figure identifies selections made by parameters in this group.
• If just one or two parameters are selected for display, that is just 

one or two of the values of parameters 3401 SIGNAL1 PARAM, 3408 
SIGNAL2 PARAM and 3415 SIGNAL3 PARAM are other than 100 (NOT 
SELECTED), the number and name of each displayed parameter are 
shown in addition to the value.

100 = NOT SELECTED – First parameter not displayed.
101…178 – Displays parameter 0101…0178. If parameter does not 
exist, the display shows “n.a.”.

3402 SIGNAL1 MIN

Defines the minimum expected value for the first display parameter.
Use parameters 3402, 3403, 3406 and 3407, for example to convert 
a Group 01: OPERATING DATA parameter, such as 0102 SPEED (in 
rpm) to the speed of a conveyor driven by the motor (in ft/min). For 
such a conversion, the source values in the figure are the min. and 
max. motor speed, and the display values are the corresponding min. 
and max. conveyor speed. Use parameter 3405 to select the proper 
units for the display.
Note: Selecting units does not convert values. Parameter is not 
effective if parameter 3404 OUTPUT1 DSP FORM = 9 (DIRECT).

3403 SIGNAL1 MAX

Defines the maximum expected value for the first display parameter.
Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP 
FORM = 9 (DIRECT).

3404 OUTPUT1 DSP FORM

Defines the decimal point location for the first display parameter.
0…7 – Defines the decimal point location.

• Enter the number of digits desired to the right of the decimal 
point.

• See the table for an example using pi (3.14159).
8 = BAR METER – Specifies a bar meter display. 
9 = DIRECT – Decimal point location and units of measure are 

identical to the source signal. See Group 01: OPERATING DATA 
parameter listing in section Complete parameter list on page 87 
for resolution (which indicates the decimal point location) and the 
units of measure.

                     

             
             
             

5 A
1 Hz

7 %10.
0.

49.
49.1HzLOC

DIR MENU00:00

P 3404 P 3405

                     

             
             
             

4 A
    

4 %24.
0.
 

5.0HzLOC

DIR MENU00:00

  HZ              50%

P 3404

P 3401 (=137)
P 3408 (=138)
P 3415 (=139)

Source value

P 3407

P 3406

P 3403P3402 

Display 
value

3404 value Display Range

0 + 3 -32768…+32767 
(Signed)1 + 3.1

2 + 3.14
3 + 3.142
4 3 0…65535 

(Unsigned)5 3.1
6 3.14
7 3.142
8 Bar meter displayed.
9 Decimal point location and 

units as for the source 
signal.
Parameters
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3405 OUTPUT1 UNIT

Selects the units used with the first display parameter.
Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM = 9 (DIRECT). 

3406 OUTPUT1 MIN

Sets the minimum value displayed for the first display parameter.
Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM = 9 (DIRECT).

3407 OUTPUT1 MAX

Sets the maximum value displayed for the first display parameter.
Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM = 9 (DIRECT).

3408 SIGNAL2 PARAM

Selects the second parameter (by number) displayed on the control panel. See parameter 3401.
3409 SIGNAL2 MIN

Defines the minimum expected value for the second display parameter. See parameter 3402.
3410 SIGNAL2 MAX

Defines the maximum expected value for the second display parameter. See parameter 3403.
3411 OUTPUT2 DSP FORM

Defines the decimal point location for the second display parameter. See parameter 3404.
3412 OUTPUT2 UNIT

Selects the units used with the second display parameter. See parameter 3405.
3413 OUTPUT2 MIN

Sets the minimum value displayed for the second display parameter. See parameter 3406.
3414 OUTPUT2 MAX

Sets the maximum value displayed for the second display parameter. See parameter 3407.
3415 SIGNAL3 PARAM

Selects the third parameter (by number) displayed on the control panel. See parameter 3401.
3416 SIGNAL3 MIN

Defines the minimum expected value for the third display parameter. See parameter 3402.
3417 SIGNAL3 MAX

Defines the maximum expected value for the third display parameter. See parameter 3403.
3418 OUTPUT3 DSP FORM

Defines the decimal point location for the third display parameter. See parameter 3404.
3419 OUTPUT3 UNIT

Selects the units used with the third display parameter. See parameter 3405.
3420 OUTPUT3 MIN

Sets the minimum value displayed for the third display parameter. See parameter 3406.

Code Description

0 = NO UNIT 9 = °C 18 = MWh 27 = ft 36 = l/s 45 = Pa 54 = lb/m 63 = Mrev
1 = A 10 = lb ft 19 = m/s 28 = MGD 37 = l/min 46 = GPS 55 = lb/h 64 = d
2 = V 11 = mA 20 = m3/h 29 = inHg 38 = l/h 47 = gal/s 56 = FPS 65 = inWC
3 = Hz 12 = mV 21 = dm3/s 30 = FPM 39 = m3/s 48 = gal/m 57 = ft/s 66 = m/min
4 = % 13 = kW 22 = bar 31 = kb/s 40 = m3/m 49 = gal/h 58 = inH2O 67 = Nm
5 = s 14 = W 23 = kPa 32 = kHz 41 = kg/s 50 = ft3/s 59 = in wg 68 = Km3/h
6 = h 15 = kWh 24 = GPM 33 = ohm 42 = kg/m 51 = ft3/m 60 = ft wg
7 = rpm 16 = °F 25 = PSI 34 = ppm 43 = kg/h 52 = ft3/h 61 = lbsi
8 = kh 17 = hp 26 = CFM 35 = pps 44 = mbar 53 = lb/s 62 = ms

The following units are useful for the bar display.
117 = %ref 119 = %dev 121 = % SP 123 = Iout 125 = Fout 127 = Vdc
118 = %act 120 = % LD 122 = %FBK 124 = Vout 126 = Tout
Parameters
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3421 OUTPUT3 MAX

Sets the maximum value displayed for the third display parameter. See parameter 3407.

Code Description
Parameters
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Group 35: MOTOR TEMP MEAS

This group defines the detection and reporting for a particular potential fault – motor 
overheating, as detected by a temperature sensor. Typical connections are shown 
below.

WARNING! IEC 60664 requires double or reinforced insulation between live parts 
and the surface of accessible parts of electrical equipment which are either non-
conductive or conductive but not connected to the protective earth.

To fulfil this requirement, connect a thermistor (and other similar components) to the 
drive’s control terminals using any of these alternatives:

• Separate the thermistor from live parts of the motor with double reinforced 
insulation.

• Protect all circuits connected to the drive’s digital and analog inputs. Protect 
against contact, and insulate from other low voltage circuits with basic insulation 
(rated for the same voltage level as the drive’s main circuit).

• Use an external thermistor relay. The relay insulation must be rated for the same 
voltage level as the drive’s main circuit.

The figure below shows thermistor relay and PTC sensor connections using a digital 
input. At the motor end, the cable shield should be earthed through, eg a 3.3 nF 
capacitor. If this is not possible, leave the shield unconnected. 

Motor

T

Motor

TTT

One sensor Three sensors

AI1

AGND

AO1

AGND

AI1

AGND

AO1

AGND

3.3 nF3.3 nF

Motor
T

Motor
T

Thermistor
relay Control board

DI6

+24 V DC

Control board

DI6

+24 V DC
3.3 nF

Thermistor relay

3501 SENSOR TYPE = 5 (THERM(0)) or 6 (THERM(1))
PTC sensor

3501 SENSOR TYPE = 5 (THERM(0))
Parameters
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For other faults, or for anticipating motor overheating using a model, see Group 30: 
FAULT FUNCTIONS.

Code Description

3501 SENSOR TYPE

Identifies the type of the motor temperature sensor used, PT100 (°C), PTC (ohm) or thermistor. 
See parameters 1501 AO1 CONTENT SEL and 1507 AO2 CONTENT SEL.
0 = NONE
1 = 1 x PT100 – Sensor configuration uses one PT100 sensor. 

• Analog output AO1 or AO2 feeds constant current through the sensor. 
• The sensor resistance increases as the motor temperature rises, as does the voltage over the sensor.
• The temperature measurement function reads the voltage through analog input AI1 or AI2 and converts it to 

degrees Celsius.
2 = 2 x PT100 – Sensor configuration uses two PT100 sensors. 

• Operation is the same as for above 1 x PT100. 
3 = 3 x PT100 – Sensor configuration uses three PT100 sensors.

• Operation is the same as for above 1 x PT100. 
4 = PTC – Sensor configuration uses one PTC. 

• The analog output feeds a constant current through the sensor. 
• The resistance of the sensor increases sharply as the motor 

temperature rises over the PTC reference temperature (Tref), as 
does the voltage over the resistor. The temperature measurement 
function reads the voltage through analog input AI1 and converts it 
into ohms. 

• The table below and the graph show typical PTC sensor resistance 
as a function of the motor operating temperature.

5 = THERM(0) – Sensor configuration uses a thermistor. 
• Motor thermal protection is activated through a digital input. Connect 

either a PTC sensor or a normally closed thermistor relay to a digital 
input.

• When the digital input is ‘0’, the motor is overheated.
• See the connection figure on page 155.
• The table below and the graph show the resistance requirements for a PTC sensor connected between 24 V and 

a digital input as a function of the motor operating temperature.

6 = THERM(1) – Sensor configuration uses a thermistor.
• Motor thermal protection is activated through a digital input. Connect a normally open thermistor relay to a digital 

input. 
• When the digital input is ‘1’, the motor is overheated.
• See the connection figure on page 155.

3502 INPUT SELECTION

Defines the input used for the temperature sensor.
1 = AI1 – PT100 and PTC.
2 = AI2 – PT100 and PTC.
3…8 = DI1…DI6 – Thermistor and PTC

3503 ALARM LIMIT

Defines the alarm limit for motor temperature measurement. 
• At motor temperatures above this limit, the drive displays an alarm (2010, MOTOR TEMP)
For thermistors or PTC connected to a digital input:
0 – de-activated
1 – activated

T

Excessive

NormalTemperature Resistance

Normal < 1.5 kohm
Excessive > 4 kohm

Temperature Resistance

Normal < 3 kohm
Excessive > 28 kohm
Parameters
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3504 FAULT LIMIT

Defines the fault limit for motor temperature measurement. 
• At motor temperatures above this limit, the drive displays a fault (9, MOT OVERTEMP) and stops the drive.
For thermistors or PTC connected to a digital input:
0 – de-activated
1 – activated

Code Description
Parameters
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Group 36: TIMED FUNCTIONS

This group defines the timed functions. The timed functions include:

• four daily start and stop times

• four weekly start, stop and boost times

• four timers for collecting selected periods together.

A timer can be connected to multiple time periods and a time period can be in 
multiple timers.

A parameter can be connected to only one timer.

You can use the Timed functions assistant for easy configuring. For more information 
on the assistants, see section Assistants mode on page 53.

Time Period 1
3602 START TIME 1
3603 STOP TIME 1
3604 START DAY 1
3605 STOP DAY 1

Time Period 4
3614 START TIME 4
3615 STOP TIME 4
3616 START DAY 4
3617 STOP DAY 4

Time Period 3
3610 START TIME 3
3611 STOP TIME 3
3612 START DAY 3
3613 STOP DAY 3

Time Period 2
3606 START TIME 2
3607 STOP TIME 2
3608 START DAY 2
3609 STOP DAY 2

Booster 
3622 BOOSTER SEL
3623 BOOSTER TIME

Timer 1
3626 TIMED FUNC 1 SRC

Timer 2
3627 TIMED FUNC 2 SRC

Timer 3
3628 TIMED FUNC 3 SRC

Timer 4
3629 TIMED FUNC 4 SRC

Timer 2
3627 TIMED FUNC 2 SRC

1001 EXT1 COMMANDS
1002 EXT2 COMMANDS
1102 EXT1/EXT2 SEL
1201 CONST SPEED SEL
1401 RELAY OUTPUT 1…1403 RELAY OUTPUT 3

4027 PID 1 PARAM SET

Timer 1
3626 TIMED FUNC 1 SRC

8126 TIMED AUTOCHNG

1410 RELAY OUTPUT 4…1412 RELAY OUTPUT 6

4228 ACTIVATE

(Available if OREL-01 is installed.)
Parameters
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Code Description

3601 TIMERS ENABLE

Selects the source for the timer enable signal.
0 = NOT SEL – Timed functions are disabled.
1 = DI1 – Defines digital input DI1 as the timed function enable signal.

• The digital input must be activated to enable the timed function.
2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the timed function enable signal.
7 = ACTIVE – Timed functions are enabled.
-1 = DI1(INV) – Defines an inverted digital input DI1 as the timed function enable signal.

• This digital input must be de-activated to enable the timed function.
• -2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the timed function enable signal.

3602 START TIME 1
Defines the daily start time.

• The time can be changed in steps of 2 seconds.
• If parameter value is 07:00:00, the timer is activated 

at 7 a.m.
• The figure shows multiple timers on different 

weekdays.

3603 STOP TIME 1
Defines the daily stop time.

• The time can be changed in steps of 2 seconds.
• If the parameter value is 09:00:00, the timer is deactivated at 9 a.m.

3604 START DAY 1
Defines the weekly start day.
1 = MONDAY…7 = SUNDAY

• If parameter value is 1, timer 1 weekly is active from Monday midnight (00:00:00).
3605 STOP DAY 1

Defines weekly stop day.
1 = MONDAY…7 = SUNDAY

• If parameter value is 5, timer 1 weekly is deactivated on Friday midnight (23:59:58).
3606 START TIME 2

Defines timer2 daily start time.
• See parameter 3602.

3607 STOP TIME 2
Defines timer 2 daily stop time.

• See parameter 3603.
3608 START DAY 2

Defines timer 2 weekly start day.
• See parameter 3604.

3609 STOP DAY 2
Defines timer 2 weekly stop day.

• See parameter 3605.
3610 START TIME 3

Defines timer 3 daily start time.
• See parameter 3602.

3611 STOP TIME 3
Defines timer 3 daily stop time.

• See parameter 3603.

Mon   Tue   Wed   Thu   Fri   Sat   Sun

00:00:00

09:00:00

10:30:00

12:00:00

13:00:00

15:00:00

17:00:00

20:30:00

Time period 1

Time period 2

Time period 3

Time period 4
Parameters
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3612 START DAY 3
Defines timer 3 weekly start day.

• See parameter 3604.
3613 STOP DAY 3

Defines timer 3 weekly stop day.
• See parameter 3605.

3614 START TIME 4
Defines timer 4 daily start time.

• See parameter 3602.
3615 STOP TIME 4

Defines timer 4 daily stop time.
• See parameter 3603.

3616 START DAY 4
Defines timer 4 weekly start day.

• See parameter 3604.
3617 STOP DAY 4

Defines timer 4 weekly stop day.
• See parameter 3605.

3622 BOOSTER SEL 
Selects the source for the booster signal. 
0 = NOT SEL – Booster signal is disabled.
1 = DI1 – Defines DI1 as the booster signal.
2…6 = DI2…DI6 – Defines DI2…DI6 as the booster signal.
-1 = DI1(INV) – Defines an inverted digital input DI1 as the booster signal.
-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the booster signal. 

3623 BOOSTER TIME

Defines the booster ON time. Time is started when booster sel 
signal is released. If parameter value is 01:30:00, booster is 
active for 1 hour and 30 minutes after activation DI is released.

3626 TIMED FUNC 1 SRC

Defines the time periods used by the timer.
0 = NOT SEL – No time periods have been selected.
1 = T1 – Time Period 1 selected in the timer.
2 = T2 – Time Period 2 selected in the timer.
3 = T1+T2 – Time Periods 1 and 2 selected in the timer.
4 = T3 – Time Period 3 selected in the timer.
5 = T1+T3 – Time Periods 1 and 3 selected in the timer.
6 = T2+T3 – Time Periods 2 and 3 selected in the timer.
7 = T1+T2+T3 – Time Periods 1, 2 and 3 selected in the timer.
8 = T4 – Time Period 4 selected in the timer.
9 = T1+T4 – Time Periods 1 and 4 selected in the timer.
10 = T2+T4 – Time Periods 2 and 4 selected in the timer.
11 = T1+T2+T4 – Time Periods 1, 2 and 4 selected in the timer.
12 = T3+T4 – Time Periods 3 and 4 selected in the timer.
13 = T1+T3+T4 – Time Periods 1, 3 and 4 selected in the timer.
14 = T2+T3+T4 – Time Periods 2, 3 and 4 selected in the timer.
15 = T1+T2+T3+T4 –  Time Periods 1, 2, 3 and 4 selected in the timer.
16 = BOOSTER – Booster selected in the timer.
17 = T1+B – Booster and Time Period 1 selected in the timer.
18 = T2+B – Booster and Time Period 2 selected in the timer.
19 = T1+T2+B – Booster and Time Periods 1 and 2 selected in the timer.
20 = T3+B – Booster and Time Period 3 selected in the timer.

Code Description

Booster active

Activation DI

Booster time
Parameters
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21 = T1+T3+B – Booster and Time Periods 1 and 3 selected in the timer.
22 = T2+T3+B – Booster and Time Periods 2 and 3 selected in the timer.
23 = T1+T2+T3+B – Booster and Time Periods 1, 2 and 3 selected in the timer.
24 = T4+B – Booster and Time Period 4 selected in the timer.
25 = T1+T4+B – Booster and Time Periods 1 and 4 selected in the timer.
26 = T2+T4+B – Booster and Time Periods 2 and 4 selected in the timer.
27 = T1+T2+T4+B – Booster and Time Periods 1, 2 and 4 selected in the timer.
28 = T3+T4+B – Booster and Time Periods 3 and 4 selected in the timer.
29 = T1+T3+T4+B – Booster and Time Periods 1, 3 and 4 selected in the timer.
30 = T2+T3+T4+B – Booster and Time Periods 2, 3 and 4 selected in the timer.
31 = T1+2+3+4+B – Booster and Time Periods 1, 2, 3 and 4 selected in the timer.

3627 TIMED FUNC 2 SRC
• See parameter 3626.

3628 TIMED FUNC 3 SRC
• See parameter 3626.

3629 TIMED FUNC 4 SRC
• See parameter 3626.

Code Description
Parameters

 TMS1376 Active 04/08/2015 Page 781 of 1480



162 ACS550-01/U1 User’s Manual

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Group 37: USER LOAD CURVE

This group defines supervision of user adjustable load curves (motor torque as a 
function of frequency). The curve is defined by five points.

Code Description

3701 USER LOAD C MODE 
Supervision mode for the user adjustable load 
curves. 
This functionality replaces the former underload 
supervision in Group 30: FAULT FUNCTIONS. To 
emulate it, see section Correspondence with the 
obsolete underload supervision on page 163.
0 = NOT SEL – Supervision is not active.
1 = UNDERLOAD – Supervision for the torque 

dropping below the underload curve.
2 = OVERLOAD – Supervision for the torque 

exceeding the overload curve.
3 = BOTH – Supervision for the torque dropping 

below the underload curve or exceeding the 
overload curve.

3702 USER LOAD C FUNC

Action wanted during load supervision.
1 = FAULT – A fault is generated when the condition defined by 3701 USER LOAD C MODE has been valid longer than 

the time set by 3703 USER LOAD C TIME.
2 = ALARM – An alarm is generated when the condition defined by 3701 USER LOAD C MODE has been valid longer than 

half of the time defined by 3703 USER LOAD C TIME. 
3703 USER LOAD C TIME

Defines the time limit for generating a fault. 
• Half of this time is used as the limit for generating an alarm.

3704 LOAD FREQ 1

Defines the frequency value of the first load curve definition point. 
• Must be smaller than 3707 LOAD FREQ 2.

3705 LOAD TORQ LOW 1

Defines the torque value of the first underload curve definition point. 
• Must be smaller than 3706 LOAD TORQ HIGH 1.

3706 LOAD TORQ HIGH 1

Defines the torque value of the first overload curve definition point.
3707 LOAD FREQ 2

Defines the frequency value of the second load curve definition point. 
• Must be smaller than 3710 LOAD FREQ 3.

3708 LOAD TORQ LOW 2

Defines the torque value of the second underload curve definition point. 
• Must be smaller than 3709 LOAD TORQ HIGH 2.

3709 LOAD TORQ HIGH 2

Defines the torque value of the second overload curve definition point.
3710 LOAD FREQ 3

Defines the frequency value of the third load curve definition point.
• Must be smaller than 3713 LOAD FREQ 4.

3711 LOAD TORQ LOW 3

Defines the torque value of the third underload curve definition point. 
• Must be smaller than 3712 LOAD TORQ HIGH 3.

3712 LOAD TORQ HIGH 3

Defines the torque value of the third overload curve definition point.

Overload area

Underload area

Allowed operating area

P3706

P3705

P3704

P3709

P3708

P3707

P3712

P3711

P3710

P3715
P3714

P3713

P3718
P3717

P3716

Motor torque (%)

Output frequency (Hz)
Parameters
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Correspondence with the obsolete underload supervision

The now obsolete parameter 3015 UNDERLOAD CURVE provided five selectable 
curves shown in the figure. The parameter characteristics were as described below.

• If the load drops below the 
set curve for longer than 
the time set by parameter 
3014 UNDERLOAD TIME 
(obsolete), the underload 
protection is activated.

• Curves 1…3 reach 
maximum at the motor 
rated frequency set by 
parameter 9907 MOTOR 
NOM FREQ.

• TM = nominal torque of the 
motor.

• ƒN = nominal frequency of 
the motor.

If you want to emulate the behavior of an old underload curve with parameters as in 
the shaded columns, set the new parameters as in the white columns in the two 
tables below:

3713 LOAD FREQ 4

Defines the frequency value of the fourth load curve definition point.
• Must be smaller than 3716 LOAD FREQ 5

3714 LOAD TORQ LOW 4

Defines the torque value of the fourth underload curve definition point. 
• Must be smaller than 3715 LOAD TORQ HIGH 4.

3715 LOAD TORQ HIGH 4

Defines the torque value of the fourth overload curve definition point.
3716 LOAD FREQ 5

Defines the frequency value of fifth load curve definition point.
3717 LOAD TORQ LOW 5

Defines the torque value of the fifth underload curve definition point. 
• Must be smaller than 3718 LOAD TORQ HIGH 5.

3718 LOAD TORQ HIGH 5

Defines the torque value of the fifth overload curve definition point.

Underload supervision with 
parameters 3013…3015 (obsolete)

Obsolete parameters New parameters

3013
UNDERLOAD 

FUNCTION

3014 
UNDERLOAD 

TIME

3701
USER LOAD 

C MODE

3702
USER LOAD 

C FUNC

3703
USER LOAD 

C TIME

No underload functionality 0 - 0 - -

Underload curve, fault generated 1 t 1 1 t

Underload curve, alarm generated 2 t 1 2 2 · t

Code Description

80

60

40

20

0
2.4 · ƒN 

3

2

1 5

4

TM

70%

50%

30%

ƒN 

(%) Underload curve types

f

Parameters
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Obs. 
par.

New parameters

3015 
UNDER

LOAD 
CURVE

3704
LOAD

FREQ 1

(Hz)

3705
LOAD 
TORQ 
LOW 1

(%)

3707
LOAD

FREQ 2

(Hz)

3708
LOAD 
TORQ 
LOW 2

(%)

3710
LOAD

FREQ 3

(Hz)

3711
LOAD 
TORQ 
LOW 3

(%)

3713
LOAD

FREQ 4

(Hz)

3714
LOAD 
TORQ 
LOW 4

(%)

3716
LOAD

FREQ 5

(Hz)

3717
LOAD 
TORQ 
LOW 5

(%)

EU US EU US EU US EU US EU US

1 5 6 10 32 38 17 41 50 23 50 60 30 500 500 30

2 5 6 20 31 37 30 42 50 40 50 60 50 500 500 50

3 5 6 30 31 37 43 42 50 57 50 60 70 500 500 70

4 5 6 10 73 88 17 98 117 23 120 144 30 500 500 30

5 5 6 20 71 86 30 99 119 40 120 144 50 500 500 50
Parameters
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 Group 40: PROCESS PID SET 1 

This group defines a set of parameters used with the Process PID (PID1) controller.

Typically only parameters in this group are needed.

PID controller – Basic set-up 

In PID control mode, the drive compares a reference signal (setpoint) to an actual 
signal (feedback) and automatically adjusts the speed of the drive to match the two 
signals. The difference between the two signals is the error value.

Typically PID control mode is used, when the speed of a motor needs to be 
controlled based on pressure, flow or temperature. In most cases – when there is 
only 1 transducer signal wired to the ACS550 – only parameter group 40 is needed.

The following is a schematic of setpoint/feedback signal flow using parameter group 
40.

Note: In order to activate and use the PID controller, parameter 1106 must be set to 
value 19.

Panel REF1 P1101
REF1

REF2
P1106Panel REF 2

P1102
EXT 1

EXT 2

P1104
P1105

P1103Panel REF 1
DI
AI

Comm REF 1

P1107
P1108

G12
Const
Speed

PANEL
G40
PID1

Panel REF2

AI
Current
Torque
Power

AI
Current
Torque
Power

PID Setpoint

PID Act Value

P4016

P4015P4014P4017

500%
-500%

G40
PID1AI

Current
Torque
Power

AI
Current
Torque
Power

PID Act Value

P4016

P4015P4014
P4017

P1106Panel REF 2
DI
AI

Comm REF 2

G12
Const
Speed

Panel REF2

Internal
Comm

AI2
AI1

PID SetpointP4010
P4012
P4013

PID1 Out

19

LOC/REM
selection
LOC

REM

0…17,
20…21

P1106

19

0…17,
20…21
Parameters
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PID controller – Advanced 

The ACS550 has two separate PID controllers:

• Process PID (PID1) and

• External PID (PID2)

Process PID (PID1) has 2 separate sets of parameters:

• Process PID (PID1) SET1, defined in Group 40: PROCESS PID SET 1 and

• Process PID (PID1) SET2, defined in Group 41: PROCESS PID SET 2

You can select between the two different sets by using parameter 4027.

Typically two different PID controller sets are used when the load of the motor 
changes considerably from one situation to another.

You can use External PID (PID2), defined in Group 42: EXT / TRIM PID, in two 
different ways:

• Instead of using additional PID controller hardware, you can set outputs of the 
ACS550 to control a field instrument like a damper or a valve. In this case, set 
parameter 4230 to value 0. (0 is the default value.) 

• You can use External PID (PID2) to trim or fine-tune the speed of the ACS550.

Code Description

4001 GAIN

Defines the PID controller’s gain. 
• The setting range is 0.1… 100. 
• At 0.1, the PID controller output changes one-tenth as much as the error value.
• At 100, the PID controller output changes one hundred times as much as the error value.
Use the proportional gain and integration time values to adjust the responsiveness of the system. 
• A low value for proportional gain and a high value for integral time ensures stable operation, but provides sluggish 

response. 
If the proportional gain value is too large or the integral time too short, the system can become unstable. 
Procedure:
• Initially, set:

• 4001 GAIN = 0.1.
• 4002 INTEGRATION TIME = 20 seconds. 

• Start the system and see if it reaches the setpoint quickly while maintaining stable operation. If not, increase GAIN 
(4001) until the actual signal (or drive speed) oscillates constantly. It may be necessary to start and stop the drive to 
induce this oscillation. 

• Reduce GAIN (4001) until the oscillation stops.
• Set GAIN (4001) to 0.4 to 0.6 times the above value. 
• Decrease the INTEGRATION TIME (4002) until the feedback signal (or drive speed) oscillates constantly. It may be 

necessary to start and stop the drive to induce this oscillation. 
• Increase INTEGRATION TIME (4002) until the oscillation stops. 
• Set INTEGRATION TIME (4002) to 1.15 to 1.5 times the above value. 
• If the feedback signal contains high frequency noise, increase the value of parameter 1303 FILTER AI1 or 1306 

FILTER AI2 until the noise is filtered from the signal.
Parameters
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4002 INTEGRATION TIME

Defines the PID controller’s integration time. 
Integration time is, by definition, the time required to increase the 
output by the error value:
• Error value is constant and 100%.
• Gain = 1. 
• Integration time of 1 second denotes that a 100% change is 

achieved in 1 second. 
0.0 = NOT SEL – Disables integration (I-part of controller).
0.1…3600.0 – Integration time (seconds).
• See 4001 for adjustment procedure.

4003 DERIVATION TIME

Defines the PID controller’s derivation time.
• You can add the derivative of the error to the PID controller 

output. The derivative is the error value’s rate of change. For 
example, if the process error value changes linearly, the 
derivative is a constant added to the PID controller output.

• The error-derivative is filtered with a 1-pole filter. The time 
constant of the filter is defined by parameter 4004 PID DERIV 
FILTER. 

0.0…10.0 – Derivation time (seconds).

4004 PID DERIV FILTER

Defines the filter time constant for the error-derivative part of the PID controller output.
• Before being added to the PID controller output, the error-derivative is filtered with a 1-pole filter. 
• Increasing the filter time smooths the error-derivative, reducing noise.
0.0…10.0 – Filter time constant (seconds).

4005 ERROR VALUE INV

Selects either a normal or inverted relationship between the feedback signal and the drive speed.
0 = NO – Normal, a decrease in feedback signal increases drive speed. Error = Ref - Fbk
1 = YES – Inverted, a decrease in feedback signal decreases drive speed. Error = Fbk - Ref

4006 UNITS

Selects the unit for the PID controller actual values. (PID1 parameters 0128, 0130 and 0132).
• See parameter 3405 for list of available units.

4007 UNIT SCALE

Defines the decimal point location in PID controller actual values.
• Enter the decimal point location counting in from the right end of the 

entry.
• See the table for an example using pi (3.14159).

Code Description

P 4002

A

C (P 4001 = 1)

B

A = Error
B = Error value step
C = Controller output with Gain = 1 
D = Controller output with Gain = 10

D (P 4001 = 10)

t

100%

Gain

Process error value

P 4003

D-part of controller output
PID output

Error

0%

P 4001

t

t

4007 value Entry Display

0 00003 3
1 00031 3.1
2 00314 3.14
3 03142 3.142
4 31416 3.1416
Parameters
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4008 0% VALUE

Defines (together with the next parameter) the scaling applied to 
the PID controller’s actual values (PID1 parameters 0128, 0130 
and 0132). 
• Units and scale are defined by parameters 4006 and 4007.

4009 100% VALUE

Defines (together with the previous parameter) the scaling applied 
to the PID controller’s actual values. 
• Units and scale are defined by parameters 4006 and 4007.

4010 SET POINT SEL

Defines the reference signal source for the PID controller.
• Parameter has no significance when the PID regulator is by-passed (see 8121 REG BYPASS CTRL).

0 = KEYPAD – Control panel provides reference.
1 = AI1 – Analog input 1 provides reference.
2 = AI2 – Analog input 2 provides reference.
8 = COMM – Fieldbus provides reference.
9 = COMM+AI1 – Defines a fieldbus and analog input 1 (AI1) combination as the reference source. See Analog input 

reference correction below.
10 = COMM*AI1 – Defines a fieldbus and analog input 1 (AI1) combination as the reference source. See Analog input 

reference correction below.
11 = DI3U,4D(RNC) – Digital inputs, acting as a motor potentiometer control, provide reference.

• DI3 increases the speed (the U stands for “up”)
• DI4 decreases the reference (the D stands for “down”). 
• Parameter 2205 ACCELER TIME 2 controls the reference signal’s rate of change.
• R = Stop command resets the reference to zero.
• NC = Reference value is not copied.

12 = DI3U,4D(NC) – Same as DI3U,4D(RNC) above, except:
• Stop command does not reset reference to zero. At restart the motor ramps up, at the selected acceleration rate, 

to the stored reference. 
13 = DI5U,6D(NC) – Same as DI3U,4D(NC) above, except:

• Uses digital inputs DI5 and DI6.
14 = AI1+AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
15 = AI1*AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
16 = AI1-AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
17 = AI1/AI2 – Defines an analog input 1 (AI1) and analog input 2 (AI2) combination as the reference source. See 

Analog input reference correction below.
19 = INTERNAL – A constant value set using parameter 4011 provides reference.
20 = PID2OUT – Defines PID controller 2 output (parameter 0127 PID 2 OUTPUT) as the reference source.

Code Description

Internal scale (%)

P 4009

P 4008

100% 0% 

Units (P4006)
Scale (P4007)

-1000.0%

+1000.0%
Parameters
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Analog input reference correction
Parameter values 9, 10 and 14…17 use the formula in the following table. 

Where:
• C = Main reference value 

( = COMM for values 9, 10 and 
= AI1 for values 14…17)

• B = Correcting reference 
( = AI1 for values 9, 10 and 
= AI2 for values 14…17).

Example:
The figure shows the reference source curves for 

value settings 9, 10 and 14…17, where:
• C = 25%.
• P 4012 SETPOINT MIN = 0.
• P 4013 SETPOINT MAX = 0.
• B varies along the horizontal axis.

4011 INTERNAL SETPNT

Sets a constant value used for the process reference.
• Units and scale are defined by parameters 4006 and 4007.

4012 SETPOINT MIN

Sets the minimum value for the reference signal source. 
• See parameter 4010.

4013 SETPOINT MAX

Sets the maximum value for the reference signal source. 
• See parameter 4010.

4014 FBK SEL

Defines the PID controller feedback (actual signal). 
• You can define a combination of two actual values (ACT1 and ACT2) as the feedback signal. 
• Use parameter 4016 to define the source for actual value 1 (ACT1).
• Use parameter 4017 to define the source for actual value 2 (ACT2).
1 = ACT1 – Actual value 1 (ACT1) provides the feedback signal.
2 = ACT1-ACT2 – ACT1 minus ACT2 provides the feedback signal.
3 = ACT1+ACT2 – ACT1 plus ACT2 provides the feedback signal.
4 = ACT1*ACT2 – ACT1 times ACT2 provides the feedback signal.
5 = ACT1/ACT2 – ACT1 divided by ACT2 provides the feedback signal.
6 = MIN(ACT1,2) – The smaller of ACT1 or ACT2 provides the feedback signal.
7 = MAX(ACT1,2) – The greater of ACT1 or ACT2 provides the feedback signal.
8 = sqrt(ACT1-2) – Square root of the value for ACT1 minus ACT2 provides the feedback signal.
9 = sqA1+sqA2 – Square root of ACT1 plus the square root of ACT2 provides the feedback signal.
10 = sqrt(ACT1) – Square root of ACT1 provides the feedback signal.
11 = COMM FBK 1 – Signal 0158 PID COMM VALUE 1 provides the feedback signal.
12 = COMM FBK 2 – Signal 0159 PID COMM VALUE 2 provides the feedback signal.
13 = AVE(ACT1,2) – The average of ACT1 and ACT2 provides the feedback signal.

4015 FBK MULTIPLIER

Defines an extra multiplier for the PID feedback value FBK defined by parameter 4014. 
• Used mainly in applications where the flow is calculated from the pressure difference.
0.000 = NOT SEL – The parameter has no effect (1.000 used as the multiplier). 
-32.768…32.767 – Multiplier applied to the signal defined by parameter 4014 FBK SEL.

Example: 

Code Description

Value setting Calculation of the AI reference

C + B C value + (B value - 50% of reference value)
C * B C value · (B value / 50% of reference value)
C - B (C value + 50% of reference value) - B value
C / B (C value · 50% of reference value) / B value

120

100

80

60

40

20

0
0 100%

9, 14 (+)

16 (-)

10, 15 (*)

17 (/)

B

FBK Multiplier A1 A2–×=
Parameters
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4016 ACT1 INPUT 

Defines the source for actual value 1 (ACT1). See also parameter 4018 ACT1 MINIMUM.
1 = AI1 – Uses analog input 1 for ACT1.
2 = AI2 – Uses analog input 2 for ACT1.
3 = CURRENT – Uses current for ACT1.
4 = TORQUE – Uses torque for ACT1.
5 = POWER – Uses power for ACT1.
6 = COMM ACT 1 – Uses value of signal 0158 PID COMM VALUE 1 for ACT1.
7 = COMM ACT 2 – Uses value of signal 0159 PID COMM VALUE 2 for ACT1. 

4017 ACT2 INPUT

Defines the source for actual value 2 (ACT2). See also parameter 4020 ACT2 MINIMUM.
1 = AI1 – Uses analog input 1 for ACT2.
2 = AI2 – Uses analog input 2 for ACT2.
3 = CURRENT – Uses current for ACT2.
4 = TORQUE – Uses torque for ACT2.
5 = POWER – Uses power for ACT2.
6 = COMM ACT 1 – Uses value of signal 0158 PID COMM VALUE 1 for ACT2.
7 = COMM ACT 2 – Uses value of signal 0159 PID COMM VALUE 2 for ACT2. 

4018 ACT1 MINIMUM

Sets the minimum value for ACT1.
• Scales the source signal used as the actual value ACT1 (defined 

by parameter 4016 ACT1 INPUT). For parameter 4016 values 
6 (COMM ACT 1) and 7 (COMM ACT 2) scaling is not done. 

• See the figure: A= Normal; B = Inversion (ACT1 MINIMUM > ACT1 
MAXIMUM)

4019 ACT1 MAXIMUM

Sets the maximum value for ACT1. 
• See 4018 ACT1 MINIMUM.

4020 ACT2 MINIMUM

Sets the minimum value for ACT2. 
• See 4018 ACT1 MINIMUM.

4021 ACT2 MAXIMUM

Sets the maximum value for ACT2. 
• See 4018 ACT1 MINIMUM.

4022 SLEEP SELECTION

Defines the control for the PID sleep function.
0 = NOT SEL– Disables the PID sleep control function.
1 = DI1 – Defines digital input DI1 as the control for the PID sleep function.

• Activating the digital input activates the sleep function.
• De-activating the digital input restores PID control.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for the PID sleep function.
• See DI1 above.

7 = INTERNAL – Defines the output rpm/frequency, process reference and process actual value as the control for the 
PID sleep function. Refer to parameters 4025 WAKE-UP DEV and 4023 PID SLEEP LEVEL.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for the PID sleep function.
• De-activating the digital input activates the sleep function.
• Activating the digital input restores PID control.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for the PID sleep function.
• See DI1(INV) above.

Code Description

Par 4016 Source Source min. Source max.

1 Analog input 1 1301 MINIMUM AI1 1302 MAXIMUM AI1
2 Analog input 2 1304 MINIMUM AI2 1305 MAXIMUM AI2
3 Current 0 2 · nominal current
4 Torque -2 · nominal torque 2 · nominal torque
5 Power -2 · nominal power 2 · nominal power

P 4019

P 4018

ACT1 (%) A

B

Source signal
Source min. Source max.

P 4018

P 4019

ACT1 (%)

Source signal
Source min. Source max.
Parameters
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4023 PID SLEEP LEVEL

Sets the motor speed / frequency that enables the PID sleep 
function – a motor speed / frequency below this level, for at least 
the time period 4024 PID SLEEP DELAY enables the PID sleep 
function (stopping the drive). 
• Requires 4022 = 7 (INTERNAL).
• See the figure: A = PID output level; B = PID process feedback.

4024 PID SLEEP DELAY

Sets the time delay for the PID sleep function – a motor speed / 
frequency below 4023 PID SLEEP LEVEL for at least this time period 
enables the PID sleep function (stopping the drive). 
• See 4023 PID SLEEP LEVEL above.

4025 WAKE-UP DEV

Defines the wake-up deviation – a deviation from the setpoint 
greater than this value, for at least the time period 4026 WAKE-UP 
DELAY, re-starts the PID controller. 
• Parameters 4006 and 4007 define the units and scale.
• Parameter 4005 = 0, 

Wake-up level = Setpoint - Wake-up deviation.
• Parameter 4005 = 1, 

Wake-up level = Setpoint + Wake-up deviation.
• Wake-up level can be above or below setpoint. 
See the figures: 
• C = Wake-up level when parameter 4005 = 1
• D = Wake-up level when parameter 4005 = 0
• E = Feedback is above wake-up level and lasts longer than 4026 

WAKE-UP DELAY – PID function wakes up.
• F = Feedback is below wake-up level and lasts longer than 4026 

WAKE-UP DELAY – PID function wakes up.
4026 WAKE-UP DELAY

Defines the wake-up delay – a deviation from the setpoint greater 
than 4025 WAKE-UP DEV, for at least this time period, re-starts the 
PID controller.

Code Description

Start

t < P 4024

t > P 4024

Stop

P 4023

P 4025

P 4026
Setpoint

A

B

t

t

P 4025
Setpoint

P 4025
C

D

}
}
4005 = 1

4005 = 0

t

P 4025
Setpoint

P 4025
C

D

P 4026

E

F

P 4026

t

Parameters
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4027 PID 1 PARAM SET

Process PID (PID1) has two separate sets of parameters, PID set 1 and PID set 2. 
• PID set 1 uses parameters 4001…4026.
• PID set 2 uses parameters 4101…4126.

PID 1 PARAM SET defines which set is selected.
0 = SET 1 – PID Set 1 (parameters 4001…4026) is active.
1 = DI1 – Defines digital input DI1 as the control for PID Set selection.

• Activating the digital input selects PID Set 2.
• De-activating the digital input selects PID Set 1.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for PID Set selection.
• See DI1 above.

7 = SET 2 – PID Set 2 (parameters 4101…4126) is active.
8…11 = TIMED FUNC 1…4 – Defines the Timed function as the control for the PID Set selection (Timed function de-

activated = PID Set 1; Timed function activated = PID Set 2)
• See Group 36: TIMED FUNCTIONS.

12 = 2-ZONE MIN – The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and 
feedback 2. The drive will control the zone (and select the set) that has a larger difference. 
• A positive difference (a setpoint higher than the feedback) is always larger than a negative difference. This keeps 

feedback values at or above the setpoint.
• Controller does not react to the situation of feedback above setpoint if another zone's feedback is closer to its 

setpoint.
13 = 2-ZONE MAX – The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and 

feedback 2. The drive will control the zone (and select the set) that has a smaller difference. 
• A negative difference (a setpoint lower than the feedback) is always smaller than a positive difference. This keeps 

feedback values at or below the setpoint.
• Controller does not react to the situation of feedback below setpoint if another zone's feedback is closer to its 

setpoint.
14 = 2-ZONE AVE – The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and 

feedback 2. In addition, it calculates the average of the deviations and uses it to control zone 1. Therefore one 
feedback is kept above its setpoint and another is kept as much below its setpoint.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for PID Set selection.
• Activating the digital input selects PID Set 1.
• De-activating the digital input selects PID Set 2.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for PID Set selection.
• See DI1(INV) above.

Code Description
Parameters
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Group 41: PROCESS PID SET 2

Parameters of this group belong to PID parameter set 2. The operation of 
parameters 4101…4126 is analogous with set 1 parameters 4001…4026.

PID parameter set 2 can be selected by parameter 4027 PID 1 PARAM SET. 

Code Description 

4101 
… 
4126

See 4001 …4026
Parameters
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Group 42: EXT / TRIM PID

This group defines the parameters used for the second PID controller (PID2), which 
is used for the External / Trimming PID.

The operation of parameters 4201…4221 is analogous with Process PID set 1 
(PID1) parameters 4001…4021.

Code Description

4201 
… 
4221

See 4001 …4021

4228 ACTIVATE

Defines the source for enabling the external PID function.
• Requires 4230 TRIM MODE = 0 (NOT SEL).

0 = NOT SEL – Disables external PID control.
1 = DI1 – Defines digital input DI1 as the control for enabling external PID control.

• Activating the digital input enables external PID control.
• De-activating the digital input disables external PID control.

2…6 = DI2…DI6 – Defines digital input DI2…DI6 as the control for enabling external PID control.
• See DI1 above.

7 = DRIVE RUN – Defines the start command as the control for enabling external PID control.
• Activating the start command (drive is running) enables external PID control.

8 = ON – Defines the power-on as the control for enabling external PID control.
• Activating power to the drive enables external PID control.

9…12 = TIMED FUNC 1…4 – Defines the Timed function as the control for enabling external PID control (Timed 
function active enables external PID control).
• See Group 36: TIMED FUNCTIONS.

-1 = DI1(INV) – Defines an inverted digital input DI1 as the control for enabling external PID control.
• Activating the digital input disables external PID control.
• De-activating the digital input enables external PID control.

-2…-6 = DI2(INV)…DI6(INV) – Defines an inverted digital input DI2…DI6 as the control for enabling external PID control.
• See DI1(INV) above.

4229 OFFSET

Defines the offset for the PID output.
• When PID is activated, output starts from this value.
• When PID is deactivated, output resets to this value.
• Parameter is active when 4230 TRIM MODE = 0 (trim mode is not active).

4230 TRIM MODE

Selects the type of trim, if any. Using the trim it is possible to combine a corrective factor to the drive reference.
0 = NOT SEL – Disables the trim function.
1 = PROPORTIONAL – Adds a trim factor that is proportional to the rpm/Hz reference.
2 = DIRECT – Adds a trim factor based on the control loop’s maximum limit.

4231 TRIM SCALE

Defines the multiplier (as a percent, plus or minus) used in the trim mode.
Parameters
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4232 CORRECTION SRC

Defines the trimming reference for the correction source.
1 = PID2REF – Uses appropriate REF MAX (SWITCH A OR B):

• 1105 REF1 MAX when REF1 is active (A).
• 1108 REF2 MAX when REF2 is active (B).

2 = PID2OUTPUT – Uses the absolute maximum speed or frequency (Switch C):
• 2002 MAXIMUM SPEED if 9904 MOTOR CTRL MODE = 1 (VECTOR:sPEED) or 2 (VECTOR:TORQ).
• 2008 MAXIMUM FREQ if 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).

Code Description

Switch Mul. Mul. +

Select

Add

XX

(par. 4232)

Trimmed ref

PID2 ref

Select 
(par. 4230)

Ext ref 1 max (A)

Ext ref 2 max (B)
Abs max speed/

Ramped ref

off

proportional

direct

Trim scale

PID 2 Trimming PID2 out 

Trimming PID2 ref 

freq (C)
Parameters
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Group 45: ENERGY SAVING

This group defines the setup of calculation and optimization of energy savings.

Note: The values of saved energy parameters 0174 SAVED KWH, 0175 SAVED MWH, 
0176 SAVED AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 SAVED CO2 are derived from 
subtracting the drive's energy consumed from the direct-on-line (DOL) consumption 
calculated on the basis of parameter 4508 PUMP POWER. As such, the accuracy of 
the values is dependent on the accuracy of the power estimate entered in that 
parameter. 

Code Description

4502 ENERGY PRICE

Price of energy per kWh. 
• Used for reference when energy savings are calculated. 
• See parameters 0174 SAVED KWH, 0175 SAVED MWH, 0176 SAVED AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 

SAVED CO2 (reduction on carbon dioxide emissions in tn).
4507 CO2 CONV FACTOR

Conversion factor for converting energy into CO2 emissions (kg/kWh or tn/MWh). Used for multiplying the saved 
energy in MWh to calculate the value of parameter 0178 SAVED CO2 (reduction on carbon dioxide emissions in tn).

4508 PUMP POWER

Pump power (as a percentage of the nominal motor power) when connected directly to supply (DOL). 
• Used for reference when energy savings are calculated. 
• See parameters 0174 SAVED KWH, 0175 SAVED MWH, 0176 SAVED AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 

SAVED CO2.
• It is possible to use this parameter as the reference power also for other applications than pumps. The reference 

power can also be some other constant power than a motor connected directly online.
4509 ENERGY RESET

Resets energy calculators 0174 SAVED KWH, 0175 SAVED MWH, 0176 SAVED AMOUNT 1, 0177 SAVED AMOUNT 2 and 
0178 SAVED CO2.
Parameters
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Group 50: ENCODER

This group defines the setup for encoder use:

• Sets the number of encoder pulses per shaft revolution. 

• Enables the encoder operation. 

• Defines how mechanical angle and revolution data is reset. 

See also User’s Manual for Pulse Encoder Interface Module OTAC-01 
(3AUA0000001938 [English]).

Code Description

5001 PULSE NR

Sets the number of pulses provided by an optional encoder for each full motor shaft revolution (ppr).
5002 ENCODER ENABLE

Enables/disables an optional encoder.
0 = DISABLE – Drive uses speed feedback derived from the internal motor model (applies for any setting of parameter 

9904 MOTOR CTRL MODE).
1 = ENABLE – Drive uses feedback from an optional encoder. This function requires the Pulse Encoder Interface 

Module (OTAC-01) and an encoder. Operation depends on the setting of parameter 9904 MOTOR CTRL MODE:
• 9904 = 1 (VECTOR:SPEED): The encoder provides improved speed feedback and improved low speed torque 

accuracy. 
• 9904 = 2 (VECTOR:TORQ): The encoder provides improved speed feedback and improved low speed torque 

accuracy. 
• 9904 = 3 (SCALAR:SPEED): The encoder provides speed feedback. (This is not closed loop speed regulation. 

However, using parameter 2608 SLIP COMP RATIO and an encoder improves steady state speed accuracy.)
5003 ENCODER FAULT

Defines the drive operation if a failure is detected in communication between the encoder and the encoder interface 
module, or between the module and the drive.
1 = FAULT – The drive generates fault ENCODER ERR, and the motor coasts to a stop. 
2 = ALARM – The drive generates alarm ENCODER ERR and operates as if parameter 5002 ENCODER ENABLE = 

0 (DISABLE), that is, speed feedback is derived from the internal motor model.
5010 Z PLS ENABLE

Enables/disables the use of an encoder’s Z-pulse to define the motor shaft’s zero position. When enabled, a Z-pulse 
input resets parameter 0146 MECH ANGLE to zero to define the shaft’s zero position. This function requires an encoder 
that provides Z-pulse signals.
0 = DISABLE – Z-pulse input is not present or ignored if present.
1 = ENABLE – A Z-pulse input resets parameter 0146 MECH ANGLE to zero.

5011 POSITION RESET

Resets the encoder’s position feedback. This parameter is self-clearing.
0 = DISABLE – Inactive.
1 = ENABLE – Resets the encoder position feedback. Parameters reset depends on the state of parameter 5010 Z PLS 

ENABLE:
• 5010 = 0 (DISABLE) – Reset applies to parameters 0147 MECH REVS and 0146 MECH ANGLE.
• 5010 = 1 (ENABLE) – Reset applies only to parameter 0147 MECH REVS.
Parameters
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Group 51: EXT COMM MODULE

This group defines set-up variables for a fieldbus adapter (FBA) communication 
module. For more information on these parameters, refer to the user’s manual 
supplied with the FBA module.

Code Description

5101 FBA TYPE

Displays the type of the connected fieldbus adapter module.
0 = NOT DEFINED – Module not found, or not properly connected, or parameter 9802 is not set to 4 (EXT FBA).
1 = PROFIBUS-DP
21 = LONWORKS
32 = CANopen
37 = DEVICENET
101 = CONTROLNET
128 = ETHERNET
132 = PROFINET
135 = EtherCAT
136 = EPL – Ethernet POWERLINK
144 = CC-Link

5102
… 
5126

FB PAR 2…FB PAR 26

Refer to communication module documentation for more information on these parameters.

5127 FBA PAR REFRESH

Validates any changed fieldbus parameter settings. 
0 = DONE – Refreshing done.
1 = REFRESH – Refreshing.
• After refreshing, the value reverts automatically to DONE.

5128 FILE CPI FW REV

Displays the CPI firmware revision of the drive’s fieldbus adapter configuration file. Format is xyz where:
• x = major revision number
• y = minor revision number
• z = correction number
Example: 107 = revision 1.07

5129 FILE CONFIG ID

Displays the revision of the drive’s fieldbus adapter module’s configuration file identification. 
• File configuration information is drive application program-dependent. 

5130 FILE CONFIG REV

Contains the revision of the drive’s fieldbus adapter module configuration file. 
Example: 1 = revision 1

5131 FBA STATUS

Contains the status of the adapter module. 
0 = IDLE – Adapter not configured.
1 = EXECUT INIT – Adapter is initializing. 
2 = TIME OUT – A timeout has occurred in the communication between the adapter and the drive.
3 = CONFIG ERROR – Adapter configuration error. 

• The revision code of the adapter’s CPI firmware revision is older than required CPI firmware version defined in 
the drive’s configuration file (parameter 5132 < 5128).

4 = OFF-LINE – Adapter is off-line.
5 = ON-LINE – Adapter is on-line.
6 = RESET – Adapter is performing a hardware reset.

5132 FBA CPI FW REV

Contains the revision of the module’s CPI program. Format is xyz where:
• x = major revision number
• y = minor revision number
• z = correction number
Example: 107 = revision 1.07
Parameters
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5133 FBA APPL FW REV

Contains the revision of the module’s application program. Format is xyz (see parameter 5132).

Code Description
Parameters
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Group 52: PANEL COMM

This group defines the communication settings for the control panel port on the drive. 
Normally, when using the supplied control panel, there is no need to change settings 
in this group.

In this group, parameter modifications take effect on the next power-up.

Code Description

5201 STATION ID

Defines the address of the drive. 
• Two units with the same address are not allowed on-line.
• Range: 1…247

5202 BAUD RATE

Defines the communication speed of the drive in kbits per second (kb/s).
9.6 kb/s
19.2 kb/s
38.4 kb/s
57.6 kb/s
115.2 kb/s

5203 PARITY

Sets the character format to be used with the panel communication.
0 = 8 NONE 1 – 8 data bits, no parity, one stop bit.
1 = 8 NONE 2 – 8 data bits, no parity, two stop bits.
2 = 8 EVEN 1 – 8 data bits, even parity, one stop bit.
3 = 8 ODD 1 – 8 data bits, odd parity, one stop bit.

5204 OK MESSAGES

Contains a count of valid Modbus messages received by the drive.
• During normal operation, this counter is increasing constantly.

5205 PARITY ERRORS

Contains a count of the characters with a parity error that is received from the bus. For high counts, check:
• Parity settings of devices connected on the bus – they must not differ.
• Ambient electro-magnetic noise levels – high noise levels generate errors.

5206 FRAME ERRORS

Contains a count of the characters with a framing error that the bus receives. For high counts, check:
• Communication speed settings of devices connected on the bus – they must not differ.
• Ambient electro-magnetic noise levels – high noise levels generate errors.

5207 BUFFER OVERRUNS

Contains a count of the characters received that cannot be placed in the buffer.
• Longest possible message length for the drive is 128 bytes.
• Received messages exceeding 128 bytes overflow the buffer. The excess characters are counted.

5208 CRC ERRORS

Contains a count of the messages with a CRC error that the drive receives. For high counts, check:
• Ambient electro-magnetic noise levels – high noise levels generate errors.
• CRC calculations for possible errors.
Parameters
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Group 53: EFB PROTOCOL

This group defines set-up variables used for an embedded fieldbus (EFB) 
communication protocol. The standard EFB protocol in the ACS550 is Modbus. See 
chapter Embedded fieldbus page 199.

Code Description

5301 EFB PROTOCOL ID

Contains the identification and program revision of the protocol. 
• Format: XXYY, where xx = protocol ID, and YY = program revision.

5302 EFB STATION ID

Defines the node address of the RS485 link. 
• The node address on each unit must be unique.

5303 EFB BAUD RATE

Defines the communication speed of the RS485 link in kbits per second (kb/s).
1.2 kb/s
2.4 kb/s
4.8 kb/s
9.6 kb/s
19.2 kb/s
38.4 kb/s
57.6 kb/s
76.8 kb/s

5304 EFB PARITY

Defines the data length, parity and stop bits to be used with the RS485 link communication. 
• The same settings must be used in all on-line stations.
0 = 8 NONE 1 – 8 data bits, no parity, one stop bit.
1 = 8 NONE 2 – 8 data bits, no parity, two stop bits.
2 = 8 EVEN 1 – 8 data bits, even parity, one stop bit.
3 = 8 ODD 1 – 8 data bits, odd parity, one stop bit.

5305 EFB CTRL PROFILE

Selects the communication profile used by the EFB protocol.
0 = ABB DRV LIM – Operation of Control/Status Words conforms to ABB Drives Profile, as used in ACS400.
1 = DCU PROFILE – Operation of Control/Status Words conforms to 32-bit DCU Profile.
2 = ABB DRV FULL – Operation of Control/Status Words conforms to ABB Drives Profile, as used in ACS600/800.

5306 EFB OK MESSAGES

Contains a count of valid messages received by the drive.
• During normal operation, this counter is increasing constantly.

5307 EFB CRC ERRORS

Contains a count of the messages with a CRC error received by the drive. For high counts, check:
• Ambient electro-magnetic noise levels – high noise levels generate errors.
• CRC calculations for possible errors.

5308 EFB UART ERRORS

Contains a count of the messages with a character error received by the drive.
5309 EFB STATUS

Contains the status of the EFB protocol. 
0 = IDLE – EFB protocol is configured, but not receiving any messages.
1 = EXECUT INIT – EFB protocol is initializing.
2 = TIME OUT – A timeout has occurred in the communication between the network master and the EFB protocol.
3 = CONFIG ERROR – EFB protocol has a configuration error. 
4 = OFF-LINE – EFB protocol is receiving messages that are NOT addressed to this drive.
5 = ON-LINE – EFB protocol is receiving messages that are addressed to this drive.
6 = RESET – EFB protocol is performing a hardware reset.
7 = LISTEN ONLY – EFB protocol is in listen-only mode.

5310 EFB PAR 10

Specifies the parameter mapped to Modbus Register 40005.
Parameters
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5311 EFB PAR 11

Specifies the parameter mapped to Modbus Register 40006.
5312 EFB PAR 12

Specifies the parameter mapped to Modbus Register 40007.
5313 EFB PAR 13

Specifies the parameter mapped to Modbus Register 40008.
5314 EFB PAR 14

Specifies the parameter mapped to Modbus Register 40009.
5315 EFB PAR 15

Specifies the parameter mapped to Modbus Register 40010.
5316 EFB PAR 16

Specifies the parameter mapped to Modbus Register 40011.
5317 EFB PAR 17

Specifies the parameter mapped to Modbus Register 40012.
5318 EFB PAR 18

For Modbus: Sets additional delay in milliseconds before the ACS550 begins transmitting response to the master 
request.

5319 EFB PAR 19

ABB Drives profile (ABB DRV LIM or ABB DRV FULL) Control Word. Read only copy of the Fieldbus Control Word.
5320 EFB PAR 20

ABB Drives profile (ABB DRV LIM or ABB DRV FULL) Status Word. Read only copy of the Fieldbus Status Word.

Code Description
Parameters
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Group 64: LOAD ANALYZER

This group defines the load analyzer, which can be used for analyzing the 
customer’s process and sizing the drive and the motor.

The peak value is logged at 2 ms level, and the distribution loggers are updated on 
0.2 s (200 ms) time level. Three different values can be logged.

1. Amplitude logger 1: The measured current is logged continuously. The 
distribution as a percentage of the nominal current I2N is shown in ten classes. 

2. Peak value logger: One signal in group 1 can be logged for the peak (maximum) 
value. The peak value of the signal, peak time (time when the peak value was 
detected) as well the frequency, current and DC voltage at the peak time are shown.

3. Amplitude logger 2: One signal in group 1 can be logged for amplitude 
distribution. The base value (100% value) can be set by the user. 

The first logger cannot be reset. The other two loggers can be reset by a user-
defined method. They are also reset if either of the signals or the peak value filter 
time is changed.

Code Description

6401 PVL SIGNAL

Defines (by number) the signal logged for the peak value.
• Any parameter number in Group 01: OPERATING DATA can be selected. Eg 102 = parameter 0102 SPEED.
100 = NOT SELECTED – No signal (parameter) logged for the peak value.
101…178 – Logs parameter 0101…0178.

6402 PVL FILTER TIME

Defines the filter time for peak value logging.
• 0.0…120.0 – Filter time (seconds).

6403 LOGGERS RESET

Defines the source for the reset of peak value logger and amplitude logger 2. 
0 = NOT SEL – No reset selected.
1 = DI1 – Reset loggers on the rising edge of digital input DI1.
2…6 = DI2…DI6 – Reset loggers on the rising edge of digital input DI2…DI6.
7 = RESET – Reset loggers. Parameter is set to NOT SEL. 
-1 = DI1(INV) – Reset loggers on the falling edge of digital input DI1.
-2…-6 = DI2(INV) …DI6(INV) – Reset loggers on the falling edge of digital input DI2…DI6.

6404 AL2 SIGNAL

Defines the signal logged for amplitude logger 2.
• Any parameter number in Group 01: OPERATING DATA can be selected. Eg 102 = parameter 0102 SPEED.
100 = NOT SELECTED – No signal (parameter) logged for amplitude distribution (amplitude logger 2).
101…178 – Logs parameter 0101…0178.

6405 AL2 SIGNAL BASE

Defines the base value from which the percentage distribution is calculated.
• Representation and default value depends on the signal selected with parameter 6404 AL2 SIGNAL.

6406 PEAK VALUE

Detected peak value of the signal selected with parameter 6401 PVL SIGNAL.
6407 PEAK TIME 1

Date of the peak value detection.
• Format: Date if the real time clock is operating (dd.mm.yy). / The number of days elapsed after the power-on if the 

real time clock is not used, or was not set (xx d).
6408 PEAK TIME 2

Time of the peak value detection.
• Format: hours:minutes:seconds.
Parameters
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6409 CURRENT AT PEAK

Current at the moment of the peak value (amperes).
6410 UDC AT PEAK

DC voltage at the moment of the peak value (volts).
6411 FREQ AT PEAK

Output frequency at the moment of the peak value (herzes).
6412 TIME OF RESET 1

Last reset date of the peak logger and amplitude logger 2.
• Format: Date if the real time clock is operating (dd.mm.yy). / The number of days elapsed after the power-on if the 

real time clock is not used, or was not set (xx d).
6413 TIME OF RESET 2

Last reset time of the peak logger and amplitude logger 2.
• Format: hours:minutes:seconds.

6414 AL1RANGE0TO10

Amplitude logger 1 (current in percent of nominal current I2N) 0…10% distribution.
6415 AL1RANGE10TO20

Amplitude logger 1 (current in percent of nominal current I2N) 10…20% distribution.
6416 AL1RANGE20TO30

Amplitude logger 1 (current in percent of nominal current I2N) 20…30% distribution.
6417 AL1RANGE30TO40

Amplitude logger 1 (current in percent of nominal current I2N) 30…40% distribution.
6418 AL1RANGE40TO50

Amplitude logger 1 (current in percent of nominal current I2N) 40…50% distribution.
6419 AL1RANGE50TO60

Amplitude logger 1 (current in percent of nominal current I2N) 50…60% distribution.
6420 AL1RANGE60TO70

Amplitude logger 1 (current in percent of nominal current I2N) 60…70% distribution.
6421 AL1RANGE70TO80

Amplitude logger 1 (current in percent of nominal current I2N) 70…80% distribution.
6422 AL1RANGE80TO90

Amplitude logger 1 (current in percent of nominal current I2N) 80…90% distribution.
6423 AL1RANGE90TO

Amplitude logger 1 (current in percent of nominal current I2N) over 90% distribution.
6424 AL2RANGE0TO10

Amplitude logger 2 (signal selection with parameter 6404) 0…10% distribution.
6425 AL2RANGE10TO20

Amplitude logger 2 (signal selection with parameter 6404) 10…20% distribution.
6426 AL2RANGE20TO30

Amplitude logger 2 (signal selection with parameter 6404) 20…30% distribution.
6427 AL2RANGE30TO40

Amplitude logger 2 (signal selection with parameter 6404) 30…40% distribution.
6428 AL2RANGE40TO50

Amplitude logger 2 (signal selection with parameter 6404) 40…50% distribution.
6429 AL2RANGE50TO60

Amplitude logger 2 (signal selection with parameter 6404) 50…60% distribution.
6430 AL2RANGE60TO70

Amplitude logger 2 (signal selection with parameter 6404) 60…70% distribution.
6431 AL2RANGE70TO80

Amplitude logger 2 (signal selection with parameter 6404) 70…80% distribution.

Code Description
Parameters
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6432 AL2RANGE80TO90

Amplitude logger 2 (signal selection with parameter 6404) 80…90% distribution.
6433 AL2RANGE90TO

Amplitude logger 2 (signal selection with parameter 6404) over 90% distribution.

Code Description
Parameters
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Group 81: PFC CONTROL

This group defines a Pump-Fan Control (PFC) mode of operation. The major 
features of PFC control are:

• The ACS550 controls the motor of pump no. 1, varying the motor speed to control 
the pump capacity. This motor is the speed regulated motor.

• Direct line connections power the motor of pump no. 2 and pump no.3, etc. The 
ACS550 switches pump no. 2 (and then pump no. 3, etc.) on and off as needed. 
These motors are auxiliary motors.

• The ACS550 PID control uses two signals: a process reference and an actual 
value feedback. The PID controller adjusts the speed (frequency) of the first 
pump such that the actual value follows the process reference. 

• When demand (defined by the process reference) exceeds the first motor’s 
capacity (user defined as a frequency limit), the PFC control automatically starts 
an auxiliary pump. The PFC also reduces the speed of the first pump to account 
for the auxiliary pump’s addition to total output. Then, as before, the PID controller 
adjusts the speed (frequency) of the first pump such that the actual value follows 
the process reference. If demand continues to increase, PFC adds additional 
auxiliary pumps, using the same process.

• When demand drops, such that the first pump speed falls below a minimum limit 
(user defined by a frequency limit), the PFC control automatically stops an 
auxiliary pump. The PFC also increases the speed of the first pump to account for 
the auxiliary pump’s missing output. 

• An Interlock function (when enabled) identifies off-line (out of service) motors, and 
the PFC control skips to the next available motor in the sequence.

• An Autochange function (when enabled and with the appropriate switchgear) 
equalizes duty time between the pump motors. Autochange periodically 
increments the position of each motor in the rotation – the speed regulated motor 
becomes the last auxiliary motor, the first auxiliary motor becomes the speed 
regulated motor, etc.

Code Description

8103 REFERENCE STEP 1

Sets a percentage value that is added to the process reference.
• Applies only when at least one auxiliary (constant speed) motor is running. 
• Default value is 0%.
Example: An ACS550 operates three parallel pumps that maintain water pressure in a pipe. 
• 4011 INTERNAL SETPNT sets a constant pressure reference that controls the pressure in the pipe.
• The speed regulated pump operates alone at low water consumption levels.
• As water consumption increases, first one constant speed pump operates, then, the second.
• As flow increases, the pressure at the output end of the pipe drops relative to the pressure measured at the input 

end. As auxiliary motors step in to increase the flow, the adjustments below correct the reference to more closely 
match the output pressure.

• When the first auxiliary pump operates, increase the reference with parameter 8103 REFERENCE STEP 1.
• When two auxiliary pumps operate, increase the reference with parameter 8103 REFERENCE STEP 1 + parameter 

8104 REFERENCE STEP 2.
• When three auxiliary pumps operate, increase the reference with parameter 8103 REFERENCE STEP 1 + parameter 

8104 REFERENCE STEP 2 + parameter 8105 REFERENCE STEP 3.
Parameters
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8104 REFERENCE STEP 2

Sets a percentage value that is added to the process reference.
• Applies only when at least two auxiliary (constant speed) motors are running. 
• See parameter 8103 REFERENCE STEP 1.

8105 REFERENCE STEP 3

Sets a percentage value that is added to the process reference.
• Applies only when at least three auxiliary (constant speed) motors are running. 
• See parameter 8103 REFERENCE STEP 1.

8109 START FREQ 1

Sets the frequency limit used to start the first auxiliary motor. The first auxiliary motor starts if:
• No auxiliary motors are running.
• ACS550 output frequency exceeds the limit: 

8109 + 1 Hz. 
• Output frequency stays above a relaxed limit 

(8109 - 1 Hz) for at least the time: 8115 AUX MOT START D.
After the first auxiliary motor starts:
• Output frequency decreases by the value =

(8109 START FREQ 1) - (8112 LOW FREQ 1). 
• In effect, the output of the speed regulated motor drops to 

compensate for the input from the auxiliary motor. 
See the figure, where:
• A = (8109 START FREQ 1) - (8112 LOW FREQ 1)
• B = Output frequency increase during the start delay.
• C = Diagram showing auxiliary motor’s run status as frequency 

increases (1 = On).
Note: 8109 START FREQ 1 value must be between:
• 8112 LOW FREQ 1 
• (2008 MAXIMUM FREQ) -1.

8110 START FREQ 2

Sets the frequency limit used to start the second auxiliary motor. 
• See 8109 START FREQ 1 for a complete description of the operation.
The second auxiliary motor starts if:
• One auxiliary motor is running.
• ACS550 output frequency exceeds the limit: 8110 + 1. 
• Output frequency stays above the relaxed limit (8110 - 1 Hz) for at least the time: 8115 AUX MOT START D.

8111 START FREQ 3

Sets the frequency limit used to start the third auxiliary motor. 
• See 8109 START FREQ 1 for a complete description of the operation.
The third auxiliary motor starts if:
• Two auxiliary motors are running.
• ACS550 output frequency exceeds the limit: 8111 + 1 Hz. 
• Output frequency stays above the relaxed limit (8111 - 1 Hz) for at least the time: 8115 AUX MOT START D.

Code Description

P 8115

(P 8109)+1

P 8112 AB

1
0

C

P 8109
A

t

t

f (Hz)

fMIN

fMAX
Parameters
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8112 LOW FREQ 1

Sets the frequency limit used to stop the first auxiliary motor. The first auxiliary motor stops if:
• Only one (the first) auxiliary motor is running.
• ACS550 output frequency drops below the limit: 

8112 - 1. 
• Output frequency stays below the relaxed limit 

(8112 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.
After the first auxiliary motor stops:
• Output frequency increases by the value =

(8109 START FREQ 1) - (8112 LOW FREQ 1). 
• In effect, the output of the speed regulated motor increases to 

compensate for the loss of the auxiliary motor. 
See the figure, where:
• A = (8109 START FREQ 1) - (8112 LOW FREQ 1)
• B = Output frequency decrease during the stop delay.
• C = Diagram showing auxiliary motor’s run status as frequency 

decreases (1 = On).
• Grey path = Shows hysteresis – if time is reversed, the path 

backwards is not the same. For details on the path for starting, 
see the diagram at 8109 START FREQ 1.

Note: 8112 LOW FREQ 1 value must be between:
• (2007 MINIMUM FREQ) +1.
• 8109 START FREQ 1 

8113 LOW FREQ 2

Sets the frequency limit used to stop the second auxiliary motor. 
• See 8112 LOW FREQ 1 for a complete description of the operation.
The second auxiliary motor stops if:
• Two auxiliary motors are running.
• ACS550 output frequency drops below the limit: 8113 - 1. 
• Output frequency stays below the relaxed limit (8113 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.

8114 LOW FREQ 3

Sets the frequency limit used to stop the third auxiliary motor. 
• See 8112 LOW FREQ 1 for a complete description of the operation.
The third auxiliary motor stops if:
• Three auxiliary motors are running.
• ACS550 output frequency drops below the limit: 8114 - 1. 
• Output frequency stays below the relaxed limit (8114 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.

8115 AUX MOT START D

Sets the Start Delay for the auxiliary motors. 
• The output frequency must remain above the start frequency limit (parameter 8109, 8110, or 8111) for this time 

period before the auxiliary motor starts.
• See 8109 START FREQ 1 for a complete description of the operation.

8116 AUX MOT STOP D

Sets the Stop Delay for the auxiliary motors. 
• The output frequency must remain below the low frequency limit (parameter 8112, 8113, or 8114) for this time 

period before the auxiliary motor stops.
• See 8112 LOW FREQ 1 for a complete description of the operation.

Code Description

t

t

f (Hz)

fMIN

fMAX

P 8116

(P 8112)-1

B

1
0

C

P 8112

P 8109

A
A

Parameters
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8117 NR OF AUX MOT

Sets the number of auxiliary motors.
• Each auxiliary motor requires a relay output, which the drive uses to send start/stop signals.
• The Autochange function, if used, requires an additional relay output for the speed regulated motor.
• The following describes the set-up of the required relay outputs.
Relay outputs

As noted above, each auxiliary motor requires a relay output, which the drive uses to send start/stop signals. The 
following describes how the drive keeps track of motors and relays.
• The ACS550 provides relay outputs RO1…RO3. 
• An external digital output module (OREL-01) can be added to provide relay outputs RO4…RO6.
• Parameters 1401…1403 and 1410…1412 define, respectively, how relays RO1…RO6 are used – the parameter 

value 31 PFC defines the relay as used for PFC.
• The ACS550 assigns auxiliary motors to relays in ascending order. If the Autochange function is disabled, the first 

auxiliary motor is the one connected to the first relay with a parameter setting = 31 PFC, and so on. If the 
Autochange function is used, the assignments rotate. Initially, the speed regulated motor is the one connected to 
the first relay with a parameter setting = 31 PFC, the first auxiliary motor is the one connected to the second relay 
with a parameter setting = 31 PFC, and so on.

• The fourth auxiliary motor uses the same reference step, low frequency and start frequency values as the third 
auxiliary motor.

Code Description

ACS550

Standard PFC mode PFC with Autochange mode

ACS550
Relay logic
Parameters
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• The table below shows the ACS550 PFC motor assignments for some typical settings in the Relay Output 
parameters (1401…1403 and 1410…1412), where the settings are either =31 (PFC), or =X (anything but 31), and 
where the Autochange function is disabled (8118 AUTOCHNG INTERV = 0.0). 

• The table below shows the ACS550 PFC motor assignments for some typical settings in the Relay Output 
parameters (1401…1403 and 1410…1412), where the settings are either =31 (PFC), or =X (anything but 31), and 
where the Autochange function is enabled (8118 AUTOCHNG INTERV = value > 0.0). 

8118 AUTOCHNG INTERV 

Controls operation of the Autochange function and sets the 
interval between changes.
• The Autochange time interval only applies to the time when 

the speed regulated motor is running. 
• See parameter 8119 AUTOCHNG LEVEL for an overview of the 

Autochange function. 
• The drive always coasts to stop when autochange is 

performed.
• Autochange enabled requires parameter 8120 INTERLOCKS = 

value > 0.
-0.1 = TEST MODE – Forces the interval to value 36…48 s. 
0.0 = NOT SEL – Disables the Autochange function.
0.1…336 – The operating time interval (the time when the start 

signal is on) between automatic motor changes.
WARNING! When enabled, the Autochange function 
requires the interlocks (8120 INTERLOCKS = value > 0) 
enabled. During autochange the power output is 
interrupted and the drive coasts to stop, preventing 
damage to the contacts. 

Code Description

Parameter setting ACS550 Relay assignment

1
4
0
1 

1
4
0
2

1
4
0
3 

1
4
1
0

1
4
1
1

1
4
1
2

8
1
1
7

Autochange disabled

 RO1  RO2 RO3 RO4 RO5 RO6

31 X X X X X 1 Aux. X X X X X 
31 31 X X X X 2 Aux. Aux. X X X X 
31 31 31 X X X 3 Aux. Aux. Aux. X X X 
X 31 31 X X X 2 X Aux. Aux. X X X 
X X X 31 X 31 2 X X X Aux. X Aux. 
31 31 X X X X 1* Aux. Aux. X X X X
* = One additional relay output for the PFC that is in use. One motor is in “sleep” 

when the other is rotating.

Parameter setting ACS550 Relay assignment

1
4
0
1 

1
4
0
2

1
4
0
3 

1
4
1
0

1
4
1
1

1
4
1
2

8
1
1
7

Autochange enabled

 RO1  RO2 RO3 RO4 RO5 RO6

31 31 X X X X 1 PFC PFC X X X X 
31 31 31 X X X 2 PFC PFC PFC X X X 
X 31 31 X X X 1 X PFC PFC X X X 
X X X 31 X 31 1 X X X PFC X PFC
31 31 X X X X 0** PFC PFC X X X X
** = No auxiliary motors, but the autochange function is in use. Working as a 
standard PID-control.

PFC with Autochange mode

ACS550
Relay logic
Parameters
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8119 AUTOCHNG LEVEL

Sets an upper limit, as a percent of output capacity, for the autochange logic. When the output from the PID/PFC 
control block exceeds this limit, autochange is prevented. For example, use this parameter to deny autochange when 
the Pump-Fan system is operating near maximum capacity. 
Autochange overview

The purpose of the autochange operation is to equalize duty time between multiple motors used in a system. At each 
autochange operation:
• A different motor takes a turn connected to the ACS550 output – the speed regulated motor. 
• The starting order of the other motors rotates.
The Autochange function requires:
• External switchgear for changing the drive’s output power connections.
• Parameter 8120 INTERLOCKS = value > 0.
Autochange is performed when:
• The running time since the previous autochange reaches the time set by 8118 AUTOCHNG INTERV.
• The PFC input is below the level set by this parameter, 8119 AUTOCHNG LEVEL.
Note: The ACS550 always coasts to stop when autochange is performed.
In an autochange, the Autochange function does all of the 
following (see the figure):
• Initiates a change when the running time, since the last 

autochange, reaches 8118 AUTOCHNG INTERV, and PFC 
input is below limit 8119 AUTOCHNG LEVEL.

• Stops the speed regulated motor. 
• Switches off the contactor of the speed regulated motor.
• Increments the starting order counter, to change the 

starting order for the motors.
• Identifies the next motor in line to be the speed regulated 

motor.
• Switches off the above motor’s contactor, if the motor was 

running. Any other running motors are not interrupted.
• Switches on the contactor of the new speed regulated 

motor. The autochange switchgear connects this motor to 
the ACS550 power output.

• Delays motor start for the time 8122 PFC START DELAY.
• Starts the speed regulated motor. 
• Identifies the next constant speed motor in the rotation.
• Switches the above motor on, but only if the new speed 

regulated motor had been running (as a constant speed 
motor) – This step keeps an equal number of motors running before and after autochange.

• Continues with normal PFC operation.
Starting order counter

The operation of the starting-order counter:
• The relay output parameter definitions (1401…1403 and 

1410…1412) establish the initial motor sequence. (The lowest 
parameter number with a value 31 (PFC) identifies the relay 
connected to 1PFC, the first motor, and so on.)

• Initially, 1PFC = speed regulated motor, 2PFC = 1st auxiliary 
motor, etc.

• The first autochange shifts the sequence to: 2PFC = speed 
regulated motor, 3PFC = 1st auxiliary motor, …, 1PFC = last 
auxiliary motor.

• The next autochange shifts the sequence again, and so on.
• If the autochange cannot start a needed motor because all 

inactive motors are interlocked, the drive displays an alarm 
(2015, PFC I LOCK).

• When ACS550 power supply is switched off, the counter 
preserves the current Autochange rotation positions in permanent memory. When power is restored, the 
Autochange rotation starts at the position stored in memory.

• If the PFC relay configuration is changed (or if the PFC enable value is changed), the rotation is reset. (See the first 
bullet above.) 

Code Description

P 8118
B

PID output

P 8119

100%

P 8118

1PFC

2PFC

3PFC

4PFC

4PFC

2PFC

3PFC

A

P 8122

A = Area above 8119 AUTOCHNG LEVEL – 
autochange not allowed.

B = Autochange occurs.
1PFC, etc. = PID output associated with each motor.

t

No aux 1 aux
motor

2 aux
motorsmotors

PID output

P 8119 100%

Output 

Area

frequency

Autochange
is allowed 

fMAX
Parameters
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8120 INTERLOCKS

Defines operation of the Interlock function. When the Interlock function is enabled:
• An interlock is active when its command signal is absent. 
• An interlock is inactive when its command signal is present.
• The ACS550 will not start if a start command occurs when the speed regulated motor’s interlock is active – the 

control panel displays an alarm (2015, PFC I LOCK).
Wire each Interlock circuit as follows:
• Wire a contact of the motor’s On/Off switch to the Interlock circuit – the drive’s PFC logic can then recognize that 

the motor is switched off and start the next available motor.
• Wire a contact of the motor thermal relay (or other protective device in the motor circuit) to the Interlock input – the 

drive’s PFC logic can then recognize that a motor fault is activated and stop the motor.
0 = NOT SEL – Disables the Interlock function. All digital inputs are available for other purposes. 

• Requires 8118 AUTOCHNG INTERV = 0.0 (The Autochange function must be disabled if Interlock function is 
disabled.)

1 = DI1 – Enables the Interlock function and assigns a digital input (starting with DI1) to the interlock signal for each 
PFC relay. These assignments are defined in the following table and depend on:
• the number of PFC relays [number of parameters 1401…1403 and 1410…1412 with value = 31 (PFC)]
• the Autochange function status (disabled if 8118 AUTOCHNG INTERV = 0.0, and otherwise enabled). 

Code Description

 
No. PFC 
relays

Autochange disabled 
(P 8118)

Autochange enabled
(P 8118)

0 DI1: Speed Reg Motor
DI2…DI6: Free

Not allowed

1 DI1: Speed Reg Motor
DI2: First PFC Relay
DI3…DI6: Free

DI1: First PFC Relay
DI2…DI6: Free

2 DI1: Speed Reg Motor
DI2: First PFC Relay
DI3: Second PFC Relay
DI4…DI6: Free

DI1: First PFC Relay
DI2: Second PFC Relay
DI3…DI6: Free

3 DI1: Speed Reg Motor
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5…DI6: Free

DI1: First PFC Relay
DI2: Second PFC Relay
DI3: Third PFC Relay
DI4…DI6: Free

4 DI1: Speed Reg Motor
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5: Fourth PFC Relay
DI6: Free

DI1: First PFC Relay
DI2: Second PFC Relay
DI3: Third PFC Relay
DI4: Fourth PFC Relay
DI5…DI6: Free

5 DI1: Speed Reg Motor
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5: Fourth PFC Relay
DI6: Fifth PFC Relay

DI1: First PFC Relay
DI2: Second PFC Relay
DI3: Third PFC Relay
DI4: Fourth PFC Relay
DI5: Fifth PFC Relay
DI6: Free

6 Not allowed DI1: First PFC Relay
DI2: Second PFC Relay
DI3: Third PFC Relay
DI4: Fourth PFC Relay
DI5: Fifth PFC Relay
DI6: Sixth PFC Relay
Parameters
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2 = DI2 – Enables the Interlock function and assigns a digital input (starting with DI2) to the interlock signal for each 
PFC relay. These assignments are defined in the following table and depend on:
• the number of PFC relays [number of parameters 1401…1403 and 1410…1412 with value = 31 (PFC)]
• the Autochange function status (disabled if 8118 AUTOCHNG INTERV = 0.0, and otherwise enabled). 

Code Description

 
No. PFC 
relays

Autochange disabled
(P 8118)

Autochange enabled
(P 8118)

0 DI1: Free
DI2: Speed Reg Motor
DI3…DI6: Free

Not allowed

1 DI1: Free
DI2: Speed Reg Motor
DI3: First PFC Relay
DI4…DI6: Free

DI1: Free
DI2: First PFC Relay
DI3…DI6: Free

2 DI1: Free
DI2: Speed Reg Motor
DI3: First PFC Relay
DI4: Second PFC Relay
DI5…DI6: Free

DI1: Free
DI2: First PFC Relay
DI3: Second PFC Relay
DI4…DI6: Free

3 DI1: Free
DI2: Speed Reg Motor
DI3: First PFC Relay
DI4: Second PFC Relay
DI5: Third PFC Relay
DI6: Free

DI1: Free
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5…DI6: Free

4 DI1: Free
DI2: Speed Reg Motor
DI3: First PFC Relay
DI4: Second PFC Relay
DI5: Third PFC Relay
DI6: Fourth PFC Relay

DI1: Free
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5: Fourth PFC Relay
DI6: Free

5 Not allowed DI1: Free
DI2: First PFC Relay
DI3: Second PFC Relay
DI4: Third PFC Relay
DI5: Fourth PFC Relay
DI6: Fifth PFC Relay

6 Not allowed Not allowed
Parameters
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3 = DI3 – Enables the Interlocks function and assigns a digital input (starting with DI3) to the interlock signal for each 
PFC relay. These assignments are defined in the following table and depend on:
• the number of PFC relays [number of parameters 1401…1403 and 1410…1412 with value = 31 (PFC)]
• the Autochange function status (disabled if 8118 AUTOCHNG INTERV = 0.0, and otherwise enabled). 

4 = DI4 – Enables the Interlock function and assigns a digital input (starting with DI4) to the interlock signal for each 
PFC relay. These assignments are defined in the following table and depend on:
• the number of PFC relays [number of parameters 1401…1403 and 1410…1412 with value = 31 (PFC)]
• the Autochange function status (disabled if 8118 AUTOCHNG INTERV = 0.0, and otherwise enabled).

Code Description

No. PFC 
relays

Autochange disabled
(P 8118)

Autochange enabled
(P 8118)

0 DI1…DI2: Free
DI3: Speed Reg Motor
DI4…DI6: Free

Not allowed

1 DI1…DI2: Free
DI3: Speed Reg Motor
DI4: First PFC Relay
DI5…DI6: Free

DI1…DI2: Free
DI3: First PFC Relay
DI4…DI6: Free

2 DI1…DI2: Free
DI3: Speed Reg Motor
DI4: First PFC Relay
DI5: Second PFC Relay
DI6: Free

DI1…DI2: Free
DI3: First PFC Relay
DI4: Second PFC Relay
DI5…DI6: Free

3 DI1…DI2: Free
DI3: Speed Reg Motor
DI4: First PFC Relay
DI5: Second PFC Relay
DI6: Third PFC Relay

DI1…DI2: Free
DI3: First PFC Relay
DI4: Second PFC Relay
DI5: Third PFC Relay
DI6: Free

4 Not allowed DI1…DI2: Free
DI3: First PFC Relay
DI4: Second PFC Relay
DI5: Third PFC Relay
DI6: Fourth PFC Relay

5…6 Not allowed Not allowed

No. PFC 
relays

Autochange disabled
(P 8118)

Autochange enabled
(P 8118)

0 DI1…DI3: Free
DI4: Speed Reg Motor
DI5…DI6: Free

Not allowed

1 DI1…DI3: Free
DI4: Speed Reg Motor
DI5: First PFC Relay
DI6: Free

DI1…DI3: Free
DI4: First PFC Relay
DI5…DI6: Free

2 DI1…DI3: Free
DI4: Speed Reg Motor
DI5: First PFC Relay
DI6: Second PFC Relay

DI1…DI3: Free
DI4: First PFC Relay
DI5: Second PFC Relay
DI6: Free

3 Not allowed DI1…DI3: Free
DI4: First PFC Relay
DI5: Second PFC Relay
DI6: Third PFC Relay

4…6 Not allowed Not allowed
Parameters
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5 = DI5 – Enables the Interlock function and assigns a digital input (starting with DI5) to the interlock signal for each 
PFC relay. These assignments are defined in the following table and depend on:
• the number of PFC relays [number of parameters 1401…1403 and 1410…1412 with value = 31 (PFC)]
• the Autochange function status (disabled if 8118 AUTOCHNG INTERV = 0.0, and otherwise enabled).

6 = DI6 – Enables the Interlock function and assigns digital input DI6 to the interlock signal for the speed regulated 
motor.
• Requires 8118 AUTOCHNG INTERV = 0.0. 

Code Description

No. PFC 
relays

Autochange disabled
(P 8118)

Autochange enabled
(P 8118)

0 DI1…DI4: Free
DI5: Speed Reg Motor
DI6: Free

Not allowed

1 DI1…DI4: Free
DI5: Speed Reg Motor
DI6: First PFC Relay

DI1…DI4: Free
DI5: First PFC Relay
DI6: Free

2 Not allowed DI1…DI4: Free
DI5: First PFC Relay
DI6: Second PFC Relay

3…6 Not allowed Not allowed

 
No. PFC 
relays

Autochange disabled Autochange enabled

0 DI1…DI5: Free
DI6: Speed Reg Motor

Not allowed

1 Not allowed DI1…DI5: Free
DI6: First PFC Relay

2…6 Not allowed Not allowed
Parameters
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8121 REG BYPASS CTRL

Selects Regulator by-pass control. When enabled, Regulator by-pass control provides a simple control mechanism 
without a PID regulator.
• Use Regulator by-pass control only in special 

applications.
0 = NO – Disables Regulator by-pass control. The drive 

uses the normal PFC reference: 1106 REF2 SELECT.
1 = YES – Enables Regulator by-pass control.

• The process PID regulator is bypassed.
Actual value of PID is used as the PFC reference 
(input). Normally EXT REF2 is used as the PFC 
reference.

• The drive uses the feedback signal defined by 4014 
FBK SEL (or 4114) for the PFC frequency reference. 

• The figure shows the relation between the control 
signal 4014 FBK SEL (OR 4114) and the speed 
regulated motor’s frequency in a three-motor 
system.

Example: In the diagram below, the pumping station’s 
outlet flow is controlled by the measured inlet flow (A). 

8122 PFC START DELAY

Sets the start delay for speed regulated motors in the system. Using the delay, the drive works as follows: 
• Switches on the contactor of the speed regulated motor – connecting the motor to the ACS550 power output.
• Delays motor start for the time 8122 PFC START DELAY.
• Starts the speed regulated motor. 
• Starts auxiliary motors. See parameter 8115 for delay.

WARNING! Motors equipped with star-delta starters require a PFC Start Delay. 

• After the ACS550 relay output switches a motor on, the star-delta starter must switch to the star-connection and 
then back to the delta-connection before the drive applies power.

• So, the PFC Start Delay must be longer than the time setting of the star-delta starter.
8123 PFC ENABLE

Selects PFC control. When enabled, PFC control:
• Switches in, or out, auxiliary constant speed motors as output demand increases or decreases. Parameters 8109 

START FREQ 1 to 8114 LOW FREQ 3 define the switch points in terms of the drive output frequency.
• Adjusts the speed regulated motor output down, as auxiliary motors are added, and adjusts the speed regulated 

motor output up, as auxiliary motors are taken off line.
• Provides Interlock functions, if enabled.
• Requires 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).
0 = NOT SEL – Disables PFC control.
1 = ACTIVE – Enables PFC control.

Code Description

P 4014 

P 8110
P 8109

P 8113

P 8112

A = No auxiliary motors running
B = One auxiliary motor running
C = Two auxiliary motors running

A B C (%)

fOUT

fMIN

fMAX

M
3~

M
3~

M
3~

Outlet pipe3

Outlet pipe2

Outlet pipe1P1

P2

P3

Sewage
tank

Contactors
P1
P2
P3

Mains 3~

3

3

3
3

ACS550
3
3

Inlet pipe

A

Parameters
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8124 ACC IN AUX STOP

Sets the PFC acceleration time for a zero-to-maximum 
frequency ramp. This PFC acceleration ramp:
• Applies to the speed regulated motor, when an auxiliary 

motor is switched off.
• Replaces the acceleration ramp defined in Group 22: 

ACCEL/DECEL.
• Applies only until the output of the regulated motor 

increases by an amount equal to the output of the 
switched off auxiliary motor. Then the acceleration ramp 
defined in Group 22: ACCEL/DECEL applies.

0 = NOT SEL.
0.1…1800 – Activates this function using the value 

entered as the acceleration time.

• A = speed regulated motor accelerating using Group 22: 
ACCEL/DECEL parameters (2202 or 2205).

• B = speed regulated motor decelerating using Group 
22: ACCEL/DECEL parameters (2203 or 2206).

• At aux. motor start, speed regulated motor decelerates 
using 8125 DEC IN AUX START.

• At aux. motor stop, speed regulated motor accelerates 
using 8124 ACC IN AUX STOP.

8125 DEC IN AUX START

Sets the PFC deceleration time for a maximum-to-zero 
frequency ramp. This PFC deceleration ramp:
• Applies to the speed regulated motor, when an auxiliary 

motor is switched on.
• Replaces the deceleration ramp defined in Group 22: 

ACCEL/DECEL.
• Applies only until the output of the regulated motor 

decreases by an amount equal to the output of the 
auxiliary motor. Then the deceleration ramp defined in 
Group 22: ACCEL/DECEL applies.

0 = NOT SEL.
0.1…1800 – Activates this function using the value 

entered as the deceleration time.
8126 TIMED AUTOCHNG

Sets the autochange using a Timed function. See parameter 8119 AUTOCHNG LEVEL.
0 = NOT SEL.
1 = TIMED FUNC 1 – Enables autochange when Timed function 1 is active.
2…4 = TIMED FUNC 2…4 – Enables autochange when Timed function 2…4 is active.

8127 MOTORS

Sets the actual number of PFC controlled motors (maximum 7 motors, 1 speed regulated, 3 connected direct-on-line 
and 3 spare motors).
• This value includes also the speed regulated motor.
• This value must be compatible with the number of relays allocated to PFC if the Autochange function is used.
• If Autochange function is not used, the speed regulated motor does not need to have a relay output allocated to 

PFC but it needs to be included in this value.
8128 AUX START ORDER

Sets the start order of the auxiliary motors.
1 = EVEN RUNTIME – Time sharing is active. Evens out the cumulative run time of the auxiliary motors. The start order 

depends on the run time: The auxiliary motor whose cumulative run time is shortest is started first, then the motor 
whose cumulative run time is the second shortest etc. When the demand drops, the first motor to be stopped is the 
one whose cumulative run time is longest.

2 = RELAY ORDER – The start order is fixed to be the order of the relays.

Code Description

P 8125 P 8124

A
B

1
0

Aux.
motor

fOUT

t

t

Parameters
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Group 98: OPTIONS

This group configures for options, in particular, enabling serial communication with 
the drive.

Code Description

9802 COMM PROT SEL

Selects the communication protocol.
0 = NOT SEL – No communication protocol selected.
1 = STD MODBUS – The drive communicates with Modbus via the RS485 channel (X1-communications, terminal). 

• See also Group 53: EFB PROTOCOL.
4 = EXT FBA – The drive communicates via a fieldbus adapter module in option slot 2 of the drive. 

• See also Group 51: EXT COMM MODULE.
Parameters
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Embedded fieldbus

Overview

The ACS550 can be set up to accept control from an external system using standard 
serial communication protocols. When using serial communication, the ACS550 can 
either:

• receive all of its control information from the fieldbus, or 

• be controlled from some combination of fieldbus control and other available 
control locations, such as digital or analog inputs and the control panel.

Two basic serial communications configurations are available:

• embedded fieldbus (EFB) – Using the RS485 interface at terminals X1:28…32 on 
the control board, a control system can communicate with the drive using the 
Modbus® protocol. (For protocol and profile descriptions, see sections Modbus 
protocol technical data and ABB control profiles technical data later in this 
chapter.)

• fieldbus adapter (FBA) – See chapter Fieldbus adapter on page 231.

Control interface

In general, the basic control interface between Modbus and the drive consists of:

• Output words

– Control Word
– Reference1
– Reference2

• Input words

– Status Word
– Actual value 1
– Actual value 2

 Fieldbus
Fieldbus controller

Other devices

Connect using either:
• standard embedded fieldbus (EFB) at 

terminals X1:28…32

• fieldbus adapter (FBA) module mounted 
in slot 2 (option Rxxx).
Embedded fieldbus
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– Actual value 3
– Actual value 4
– Actual value 5
– Actual value 6
– Actual value 7
– Actual value 8

The content of these words is defined by profiles. For details on the profiles used, 
sees section ABB control profiles technical data on page 219.

Note: The words “output” and “input” are used as seen from the fieldbus controller 
point of view. For example an output describes data flow from the fieldbus controller 
to the drive and appears as an input from the drive point of view. 

Planning

Network planning should address the following questions:

• What types and quantities of devices must be connected to the network?

• What control information must be sent down to the drives?

• What feedback information must be sent from the drives to the controlling 
system?

Mechanical and electrical installation – EFB

WARNING! Connections should be made only while the drive is disconnected from 
the power source.

Drive terminals 28…32 are for RS485 communications.

• Use Belden 9842 or equivalent. Belden 9842 is a dual twisted, shielded pair cable 
with a wave impedance of 120 ohm. 

• Use one of these twisted shielded pairs for the RS485 link. Use this pair to 
connect all A (-) terminals together and all B (+) terminals together.

• Use one of the wires in the other pair for the logical ground (terminal 31), leaving 
one wire unused.

• Do not directly ground the RS485 network at any point. Ground all devices on the 
network using their corresponding earthing terminals.

• As always, the grounding wires should not form any closed loops, and all the 
devices should be earthed to a common ground.

• Connect the RS485 link in a daisy-chained bus, without dropout lines.
Embedded fieldbus
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• To reduce noise on the network, terminate the RS485 network using 120 Ω 
resistors at both ends of the network. Use the DIP switch to connect or disconnect 
the termination resistors. See the following diagram.

• For configuration information see the following sections:

– Communication set-up – EFB on page 201
– Activate drive control functions – EFB on page 203 
– The appropriate EFB protocol specific technical data. For example, Modbus 

protocol technical data on page 211.

Communication set-up – EFB

Serial communication selection

To activate the serial communication, set parameter 9802 COMM PROT SEL = 
1 (STD MODBUS). 

Note: If you cannot see the desired selection on the panel, your drive does not have 
that protocol software in the application memory.

Terminated Terminated
station Station Station station

1.  Use 3 Conductor Cable - Tie 3rd Wire to AGND: X1-31.

NOTES:
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See Note 3: Shield

See Note 2

ACH 550 RS485:
  Terminal Block -X1

Building Automation
Controller

G - +RSee Note 4: Ground

4.  Terminate shield ONLY at "Ground" terminal
      in the Building Automation Controller!
5.  Terminate AGN wire at "Reference" terminal
      in the Building Automation Controller!

2.  Set switch J2 to OFF.  BUS termination is an active network:
     Pull Up & Pull Down (BIAS) resistors are on board the ACH550 Drive!
3.  Tie shield wires together at Drive -
     Do Not terminate at SCR!

See Note 5:  Reference/Common

PREFERRED WIRING:
3 Conductor with Shield

Notes:
1. Set switch J2 to OFF. ON position would make the 

network active (pull up & pull down [BIAS] resistors 
are on board the drive).

2. Tie shield wires together at the drive – Do NOT 
terminate at SCR.

3. Terminate the shield ONLY at the “Ground” terminal 
in the controller.

4. Terminate the AGND wire at the “Reference” 
terminal in the controller.

See
Note 1
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Drive RS485:
Terminal block X1

Controller

See Note 2: Shield

See Note 3:
Ground
See Note 4: Reference/
Common
Embedded fieldbus
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Serial communication configuration

Setting 9802 automatically sets the appropriate default values in parameters that 
define the communication process. These parameters and descriptions are defined 
below. In particular, note that the station Id may require adjustment.

Note: After any changes to the communication settings, the protocol must be 
reactivated by either cycling the drive power, or by clearing and then restoring the 
station Id (5302). 

Code Description
Protocol reference

Modbus

5301 EFB PROTOCOL ID
Contains the identification and program revision of 
the protocol. 

Do not edit. Any non-zero value entered 
for parameter 9802 COMM PROT SEL, 
sets this parameter automatically. The 
format is: XXYY, where XX = protocol ID, 
and YY = program revision.

5302 EFB STATION ID
Defines the node address of the RS485 link. 

Set each drive on the network with a 
unique value for this parameter.
When this protocol is selected, the 
default value for this parameter is: 1

Note: For a new address to take affect, the drive power must be cycled or 5302 must first be 
set to 0 before selecting a new address. Leaving 5302 = 0 places the RS485 channel in reset, 
disabling communication.

5303 EFB BAUD RATE
Defines the communication speed of the RS485 
link in kbits per second (kbits/s).

When this protocol is selected, the 
default value for this parameter is: 9.6

1.2 kb/s
2.4 kb/s
4.8 kb/s
9.6 kb/s

19.2 kb/s
38.4 kb/s
57.6 kb/s
76.8 kb/s

5304 EFB PARITY
Defines the data length, parity and stop bits to be 
used with the RS485 communication. 
• The same settings must be used in all on-line 

stations.
0 = 8 NONE 1 – 8 data bits, no parity, one stop bit.
1 = 8 NONE 2 – 8 data bits, no parity, two stop bits.
2 = 8 EVEN 1 – 8 data bits, even parity, one stop bit.
3 = 8 ODD 1 – 8 data bits, odd parity, one stop bit.

When this protocol is selected, the 
default value for this parameter is: 1

5305 EFB CTRL PROFILE
Selects the communication profile used by the 
EFB protocol.
0 = ABB DRV LIM – Operation of Control/Status 

Words conforms to ABB Drives Profile, as used 
in ACS400.

1 = DCU PROFILE – Operation of Control/Status 
Words conforms to 32-bit DCU Profile.

2 = ABB DRV FULL – Operation of Control/Status 
Words conforms to ABB Drives Profile, as used 
in ACS600/800.

When this protocol is selected, the 
default value for this parameter is: 0
Embedded fieldbus
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Activate drive control functions – EFB

Controlling the drive

Fieldbus control of various drive functions requires configuration to:

• tell the drive to accept fieldbus control of the function

• define as a fieldbus input, any drive data required for control

• define as a fieldbus output, any control data required by the drive.

The following sections describe, at a general level, the configuration required for 
each control function. For the protocol-specific details, see the document supplied 
with the FBA module.

Start/Stop Direction control

Using the fieldbus for start/stop/direction control of the drive requires:

• drive parameter values set as defined below

• fieldbus controller supplied command(s) in the appropriate location. (The location 
is defined by the Protocol Reference, which is protocol dependent.)

Drive parameter Value Description
Modbus1 protocol reference

ABB DRV DCU PROFILE

1001 EXT1 COMMANDS 10 (COMM) Start/Stop by fieldbus 
with Ext1 selected.

40001 bits 0…3 40031 bits 0, 1

1002 EXT2 COMMANDS 10 (COMM) Start/Stop by fieldbus 
with Ext2 selected.

40001 bits 0…3 40031 bits 0, 1

1003 DIRECTION 3 (REQUEST) Direction by fieldbus. 4002/40032 40031 bit 3
1 For Modbus, the protocol reference can depend on the profile used, hence two columns in these 

tables. One column refers to the ABB Drives profile, selected when parameter 5305 = 0 (ABB DRV 
LIM) or 5305 = 2 (ABB DRV FULL). The other column refers to the DCU profile selected when 
parameter 5305 = 1 (DCU PROFILE). See section ABB control profiles technical data on page 219.

2 The reference provides direction control – a negative reference provides reverse rotation.
Embedded fieldbus
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Input reference select

Using the fieldbus to provide input references to the drive requires:

• drive parameter values set as defined below

• fieldbus controller supplied reference word(s) in the appropriate location. (The 
location is defined by the Protocol Reference, which is protocol dependent.)

Reference Scaling

Where required, REFERENCES can be scaled. See the following, as appropriate:

• Modbus Register 40002 in section Modbus protocol technical data on page 211

• Reference scaling in section ABB control profiles technical data on page 219.

Miscellaneous drive control

Using the fieldbus for miscellaneous drive control requires:

• drive parameter values set as defined below

• fieldbus controller supplied command(s) in the appropriate location. (The location 
is defined by the Protocol Reference, which is protocol dependent.)

Drive parameter Value Description

Modbus protocol 
reference

ABB DRV DCU PROFILE

1102 EXT1/EXT2 SEL 8 (COMM) Reference set selection by fieldbus. 40001 bit 11 40031 bit 5

1103 REF1 SELECT 8 (COMM) Input reference 1 by fieldbus. 40002

1106 REF2 SELECT 8 (COMM) Input reference 2 by fieldbus. 40003

Drive parameter Value Description

Modbus protocol 
reference

ABB DRV DCU PROFILE

1601 RUN ENABLE 7 (COMM) Run enable by fieldbus. 40001 bit 3 40031 bit 6
(inverted)

1604 FAULT RESET SEL 8 (COMM) Fault reset by fieldbus. 40001 bit 7 40031 bit 4

1606 LOCAL LOCK 8 (COMM) Source for local lock selection is 
the fieldbus.

Does not 
apply

40031 bit 14

1607 PARAM SAVE 1 (SAVE) Saves altered parameters to 
memory (then value returns to 0).

41607

1608 START ENABLE 1 7 (COMM) Source for start enable 1 is the 
fieldbus Command word.

Does not 
apply.

40032 bit 2

1609 START ENABLE 2 7 (COMM) Source for start enable 2 is the 
fieldbus Command word.

40032 bit 3

2013 MIN TORQUE SEL 7 (COMM) Source for minimum torque 
selection is the fieldbus.

40031 bit 15

2014 MAX TORQUE SEL 7 (COMM) Source for maximum torque 
selection is the fieldbus.

2201 ACC/DEC 1/2 SEL 7 (COMM) Source for ramp pair selection is 
the fieldbus.

40031 bit 10
Embedded fieldbus
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Relay output control

Using the fieldbus for relay output control requires:

• drive parameter values set as defined below

• fieldbus controller supplied, binary coded, relay command(s) in the appropriate 
location. (The location is defined by the Protocol Reference, which is protocol 
dependent.)

Note: Relay status feedback occurs without configuration as defined below.

Analog output control

Using the fieldbus for analog output control (e.g. PID setpoint) requires:

• drive parameter values set as defined below

• fieldbus controller supplied analog value(s) in the appropriate location. (The 
location is defined by the Protocol Reference, which is protocol dependent.)

Drive parameter Value Description
Modbus protocol reference

ABB DRV DCU PROFILE

1401 RELAY OUTPUT 1 35 (COMM) Relay Output 1 controlled 
by fieldbus.

40134 bit 0 or 00033

1402 RELAY OUTPUT 2 35 (COMM) Relay Output 2 controlled 
by fieldbus.

40134 bit 1 or 00034

1403 RELAY OUTPUT 3 35 (COMM) Relay Output 3 controlled 
by fieldbus.

40134 bit 2 or 00035

14101 RELAY OUTPUT 4 35 (COMM) Relay Output 4 controlled 
by fieldbus.

40134 bit 3 or 00036

14111 RELAY OUTPUT 5 35 (COMM) Relay Output 5 controlled 
by fieldbus.

40134 bit 4 or 00037 

14121 RELAY OUTPUT 6 35 (COMM) Relay Output 6 controlled 
by fieldbus.

40134 bit 5 or 00038

1 More than 3 relays requires the addition of a relay extension module.

Drive parameter Description

Modbus protocol 
reference

ABB DRV DCU PROFILE

0122 RO 1-3 STATUS Relay 1…3 status. 40122

0123 RO 4-6 STATUS Relay 4…6 status. 40123

Drive parameter Value Description

Modbus protocol 
reference

ABB DRV DCU PROFILE

1501 AO1 CONTENT SEL 135 (COMM VALUE 1) Analog Output 1 
controlled by writing to 
parameter 0135.

–

0135 COMM VALUE 1 – 40135

1507 AO2 CONTENT SEL 136 (COMM VALUE 2) Analog Output 2 
controlled by writing to 
parameter 0136.

–

0136 COMM VALUE 2 – 40136
Embedded fieldbus
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PID control setpoint source 

Using the following settings to select the fieldbus as the setpoint source for PID 
loops:

Communication fault

When using fieldbus control, specify the drive’s action if serial communication is lost.  

Drive parameter Value Description

Modbus protocol 
reference

ABB DRV DCU PROFILE

4010 SET POINT SEL 
(Set 1)

8 (COMM VALUE 1)
9 (COMM+AI1)
10 (COMM*AI1)

Setpoint is input reference 2 
(+/-/* AI1)

40003

4110 SET POINT SEL 
(Set 2)

4210 SET POINT SEL 
(Ext/Trim)

Drive parameter Value Description

3018 COMM FAULT FUNC 0 (NOT SEL)
1 (FAULT)
2 (CONST SP7)
3 (LAST SPEED)

Set for appropriate drive response.

3019 COMM FAULT TIME Set time delay before acting on a communication loss.
Embedded fieldbus
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Feedback from the drive – EFB

Pre-defined feedback

Inputs to the controller (drive outputs) have pre-defined meanings established by the 
protocol. This feedback does not require drive configuration. The following table lists 
a sample of feedback data. For a complete listing, see input word/point/object 
listings in the technical data for the appropriate protocol starting on page 211. 

Note: With Modbus, any parameter can be accessed using the format: “4” followed 
by the parameter number.

Actual value scaling

The scaling of actual values can be protocol dependent. In general, for Actual 
Values, scale the feedback integer using the parameter’s resolution. (See section 
Complete parameter list on page 87 for parameter resolutions.) For example:

Where parameters are in percent, the Complete parameter descriptions section 
specifies what parameter corresponds to 100%. In such cases, to convert from 
percent to engineering units, multiply by the value of the parameter that defines 
100% and divide by 100%.

Drive parameter
Modbus protocol reference

ABB DRV DCU PROFILE

0102 SPEED 40102

0103 OUTPUT FREQ 40103

0104 CURRENT 40104

0105 TORQUE 40105

0106 POWER 40106

0107 DC BUS VOLTAGE 40107

0109 OUTPUT VOLTAGE 40109

0301 FB CMD WORD1 – bit 0 (STOP) 40301 bit 0

0301 FB CMD WORD1 1 – bit 2 (REV) 40301 bit 2

0118 DI 1-3 STATUS – bit 0 (DI3) 40118

Feedback 
integer

Parameter 
resolution

(Feedback integer) · (Parameter resolution) = Scaled value

1 0.1 mA 1 ·  0.1 mA = 0.1 mA

10 0.1% 10 ·  0.1% = 1%
Embedded fieldbus
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For example:

Diagnostics – EFB

Fault queue for drive diagnostics

For general ACS550 diagnostics information, see chapter Diagnostics on page 253. 
The three most recent ACS550 faults are reported to the fieldbus as defined below.

Serial communication diagnostics

Network problems can be caused by multiple sources. Some of these sources are:

• loose connections

• incorrect wiring (including swapped wires)

• bad grounding

• duplicate station numbers

• incorrect setup of drives or other devices on the network.

The major diagnostic features for fault tracing on an EFB network include Group 53: 
EFB PROTOCOL parameters 5306…5309. Section Complete parameter 
descriptions on page 102 describes these parameters in detail.

Feedback 
integer

Parameter 
resolution

Value of the 
parameter that 
defines 100% 

(Feedback integer) · (Parameter resolution) · 
(Value of 100% ref.) / 100% = Scaled value

10 0.1% 1500 rpm1 10 ·  0.1% ·  1500 RPM  /  100% = 15 rpm

100 0.1% 500 Hz2 100 ·  0.1% ·  500 Hz  /  100% = 50 Hz
1 Assuming, for the sake of this example, that the Actual Value uses parameter 9908 MOT NOM SPEED 

as the 100% reference and that 9908 = 1500 rpm.
2 Assuming, for the sake of this example, that the Actual Value uses parameter 9907 MOT NOM FREQ 

as the 100% reference and that 9907 = 500 Hz.

Drive parameter
Modbus protocol reference

ABB DRV DCU PROFILE

0401 LAST FAULT 40401

0412 PREVIOUS FAULT 1 40412

0413 PREVIOUS FAULT 2 40413
Embedded fieldbus
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Diagnostic situations

The sub-sections below describe various diagnostic situations – the problem 
symptoms and corrective actions.

Normal operation

During normal network operation, 5306…5309 parameter values act as follows at 
each drive:

• 5306 EFB OK MESSAGES advances (advances for each message properly received 
and addressed to this drive).

• 5307 EFB CRC ERRORS does not advance at all (advances when an invalid 
message CRC is received).

• 5308 EFB UART ERRORS does not advance at all (advances when character format 
errors are detected, such as parity or framing errors).

• 5309 EFB STATUS value varies depending on network traffic.

Loss of communication

The ACS550 behavior, if communication is lost, was configured earlier in section 
Communication fault on page 206. The parameters are 3018 COMM FAULT FUNC and 
3019 COMM FAULT TIME. Section Complete parameter descriptions on page 102 
describes these parameters in detail.

No master station on line

If no master station is on line: Neither the EFB OK MESSAGES nor the errors (5307 EFB 
CRC ERRORS and 5308 EFB UART ERRORS) increase on any of the stations.

To correct: 

• Check that a network master is connected and properly programmed on the 
network.

• Verify that the cable is connected and that it is not cut or short circuited. 

Duplicate stations

If two or more stations have duplicate numbers: 

• Two or more drives cannot be addressed. 

• Every time there is a read or write to one particular station, the value for 5307 EFB 
CRC ERRORS or 5308 EFB UART ERRORS advances.

To correct: Verify the station numbers of all stations. Change conflicting station 
numbers.

Swapped wires

If the communication wires are swapped (terminal A on one drive is connected to 
terminal B on another): 

• The value of 5306 EFB OK MESSAGES does not advance. 

• The values of 5307 EFB CRC ERRORS and 5308 EFB UART ERRORS are advancing.

To correct: Check that the RS-485 lines are not swapped. 
Embedded fieldbus
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Fault 28 – Serial 1 Err

If the drive’s control panel shows fault code 28, SERIAL 1 ERR, check for either of the 
following:

• The master system is down. To correct, resolve problem with master system.

• The communication connection is bad. To correct, check communication 
connection at the drive.

• The time-out selection for the drive is too short for the given installation. The 
master is not polling the drive within the specified time-out delay. To correct, 
increase the time set by parameter 3019 COMM FAULT TIME.

Faults 31…33 – EFB1…EFB3

The three EFB fault codes listed for the drive in chapter Diagnostics on page 253 
(fault codes 31…33) are not used.

Intermittent off-line occurrences

The problems described above are the most common problems encountered with 
ACS550 serial communication. Intermittent problems might also be caused by: 

• marginally loose connections 

• wear on wires caused by equipment vibrations 

• insufficient grounding and shielding on both the devices and on the 
communication cables.
Embedded fieldbus
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Modbus protocol technical data

Overview

The Modbus® protocol was introduced by Modicon, Inc. for use in control 
environments featuring Modicon programmable controllers. Due to its ease of use 
and implementation, this common PLC language was quickly adopted as a de-facto 
standard for integration of a wide variety of master controllers and slave devices.

Modbus is a serial, asynchronous protocol. Transactions are half-duplex, featuring a 
single Master controlling one or more Slaves. While RS232 can be used for point-to-
point communication between a single Master and a single Slave, a more common 
implementation features a multi-drop RS485 network with a single Master controlling 
multiple Slaves. The ACS550 features RS485 for its Modbus physical interface. 

RTU

The Modbus specification defines two distinct transmission modes: ASCII and RTU. 
The ACS550 supports RTU only.

Feature summary

The following Modbus function codes are supported by the ACS550.

Function Code (Hex) Description

Read Coil Status 0x01 Read discrete output status. For the ACS550, the individual bits 
of the control word are mapped to Coils 1…16. Relay outputs are 
mapped sequentially beginning with Coil 33 (e.g. RO1=Coil 33).

Read Discrete Input 
Status

0x02 Read discrete inputs status. For the ACS550, the individual bits 
of the status word are mapped to Inputs 1…16 or 1…32, 
depending on the active profile. Terminal inputs are mapped 
sequentially beginning with Input 33 (e.g. DI1=Input 33).

Read Multiple 
Holding Registers

0x03 Read multiple holding registers. For the ACS550, the entire 
parameter set is mapped as holding registers, as well as 
command, status and reference values.

Read Multiple Input 
Registers

0x04 Read multiple input registers. For the ACS550, the 2 analog input 
channels are mapped as input registers 1 & 2.

Force Single Coil 0x05 Write a single discrete output. For the ACS550, the individual bits 
of the control word are mapped to Coils 1…16. Relay outputs are 
mapped sequentially beginning with Coil 33 (e.g. RO1=Coil 33).

Write Single 
Holding Register

0x06 Write single holding register. For the ACS550, the entire 
parameter set is mapped as holding registers, as well as 
command, status and reference values.

Diagnostics 0x08 Perform Modbus diagnostics. Subcodes for Query (0x00), 
Restart (0x01) & Listen Only (0x04) are supported.

Force Multiple Coils 0x0F Write multiple discrete outputs. For the ACS550, the individual 
bits of the control word are mapped to Coils 1…16. Relay outputs 
are mapped sequentially beginning with Coil 33 (e.g. RO1=Coil 
33).

Write Multiple 
Holding Registers

0x10 Write multiple holding registers. For the ACS550, the entire 
parameter set is mapped as holding registers, as well as 
command, status and reference values.

Read/Write Multiple 
Holding Registers

0x17 This function combines functions 0x03 and 0x10 into a single 
command.
Embedded fieldbus
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Mapping summary

The following table summarizes the mapping between the ACS550 (parameters and 
I/0) and Modbus reference space. For details, see Modbus addressing below.

Communication profiles

When communicating by Modbus, the ACS550 supports multiple profiles for control 
and status information. Parameter 5305 EFB CTRL PROFILE selects the profile used.

• ABB DRV LIM – The primary (and default) profile is the ABB DRV LIM profile. This 
implementation of the ABB Drives profile standardizes the control interface with 
ACS400 drives. The ABB Drives profile is based on the PROFIBUS interface. It is 
discussed in detail in the following sections.

• DCU PROFILE – The DCU PROFILE profile extends the control and status interface to 
32 bits. It is the internal interface between the main drive application and the 
embedded fieldbus environment.

• ABB DRV FULL – ABB DRV FULL is the implementation of the ABB Drives profile that 
standardizes the control interface with ACS600 and ACS800 drives. This 
implementation supports two control word bits not supported by the ABB DRV LIM 
implementation.

Modbus addressing

With Modbus, each function code implies access to a specific Modbus reference set. 
Thus, the leading digit is not included in the address field of a Modbus message.

Note: The ACS550 supports the zero-based addressing of the Modbus 
specification. Holding register 40002 is addressed as 0001 in a Modbus message. 
Similarly, coil 33 is addressed as 0032 in a Modbus message.

Refer again to the Mapping summary above. The following sections describe, in 
detail, the mapping to each Modbus reference set.

0xxxx Mapping – Modbus coils. The drive maps the following information to the 
0xxxx Modbus set called Modbus Coils:

• bit-wise map of the CONTROL WORD (selected using parameter 5305 EFB CTRL 
PROFILE). The first 32 coils are reserved for this purpose. 

ACS550 Modbus reference Supported function codes

• Control Bits
• Relay Outputs

Coils(0xxxx) • 01 – Read Coil Status
• 05 – Force Single Coil
• 15 – Force Multiple Coils

• Status Bits
• Discrete Inputs

Discrete Inputs(1xxxx) • 02 – Read Input Status

• Analog Inputs Input Registers(3xxxxx) • 04 – Read Input Registers

• Parameters
• Control/Status Words
• References

Holding Registers(4xxxx) • 03 – Read 4X Registers
• 06 – Preset Single 4X Register
• 16 – Preset Multiple 4X Registers
• 23 – Read/Write 4X Registers
Embedded fieldbus
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• relay output states, numbered sequentially beginning with coil 00033.

The following table summarizes the 0xxxx reference set:

For the 0xxxx registers:

• Status is always readable. 

• Forcing is allowed by user configuration of the drive for fieldbus control.

• Additional relay outputs are added sequentially.

Modbus 
ref.

Internal location
(all profiles)

ABB DRV LIM 
(5305 = 0)

DCU PROFILE 
(5305 = 1)

ABB DRV FULL 
(5305 = 2)

00001 CONTROL WORD – Bit 0 OFF11 STOP OFF11

00002 CONTROL WORD – Bit 1 OFF21 START OFF21

00003 CONTROL WORD – Bit 2 OFF31 REVERSE OFF31

00004 CONTROL WORD – Bit 3 START LOCAL START

00005 CONTROL WORD – Bit 4 N/A RESET RAMP_OUT_ZERO1

00006 CONTROL WORD – Bit 5 RAMP_HOLD1 EXT2 RAMP_HOLD1

00007 CONTROL WORD – Bit 6 RAMP_IN_ZERO1 RUN_DISABLE RAMP_IN_ZERO1

00008 CONTROL WORD – Bit 7 RESET STPMODE_R RESET

00009 CONTROL WORD – Bit 8 N/A STPMODE_EM N/A

00010 CONTROL WORD – Bit 9 N/A STPMODE_C N/A

00011 CONTROL WORD – Bit 10 N/A RAMP_2 REMOTE_CMD1

00012 CONTROL WORD – Bit 11 EXT2 RAMP_OUT_0 EXT2

00013 CONTROL WORD – Bit 12 N/A RAMP_HOLD N/A

00014 CONTROL WORD – Bit 13 N/A RAMP_IN_0 N/A

00015 CONTROL WORD – Bit 14 N/A REQ_LOCALLOCK N/A

00016 CONTROL WORD – Bit 15 N/A TORQLIM2 N/A

00017 CONTROL WORD – Bit 16 Does not apply FBLOCAL_CTL Does not apply

00018 CONTROL WORD – Bit 17 FBLOCAL_REF

00019 CONTROL WORD – Bit 18 START_DISABLE1

00020 CONTROL WORD – Bit 19 START_DISABLE2

00021…
00032

Reserved Reserved Reserved Reserved

00033 RELAY OUTPUT 1 Relay Output 1 Relay Output 1 Relay Output 1

00034 RELAY OUTPUT 2 Relay Output 2 Relay Output 2 Relay Output 2

00035 RELAY OUTPUT 3 Relay Output 3 Relay Output 3 Relay Output 3

00036 RELAY OUTPUT 4 Relay Output 4 Relay Output 4 Relay Output 4

00037 RELAY OUTPUT 5 Relay Output 5 Relay Output 5 Relay Output 5

00038 RELAY OUTPUT 6 Relay Output 6 Relay Output 6 Relay Output 6
1 = Active low
Embedded fieldbus
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The ACS550 supports the following Modbus function codes for coils:

1xxxx Mapping – Modbus discrete inputs. The drive maps the following 
information to the 1xxxx Modbus set called Modbus Discrete Inputs:

• bit-wise map of the STATUS WORD (selected using parameter 5305 EFB CTRL 
PROFILE). The first 32 inputs are reserved for this purpose. 

• discrete hardware inputs, numbered sequentially beginning with input 33.

The following table summarizes the 1xxxx reference set:

Function code Description

01 Read coil status

05 Force single coil

15 (0x0F Hex) Force multiple coils

Modbus 
ref.

Internal location
(all profiles)

ABB DRV

(5305 = 0 OR 2)
DCU PROFILE

(5305 = 1)

10001 STATUS WORD – Bit 0 RDY_ON READY

10002 STATUS WORD – Bit 1 RDY_RUN ENABLED

10003 STATUS WORD – Bit 2 RDY_REF STARTED

10004 STATUS WORD – Bit 3 TRIPPED RUNNING

10005 STATUS WORD – Bit 4 OFF_2_STA1 ZERO_SPEED

10006 STATUS WORD – Bit 5 OFF_3_STA1 ACCELERATE

10007 STATUS WORD – Bit 6 SWC_ON_INHIB DECELERATE

10008 STATUS WORD – Bit 7 ALARM AT_SETPOINT

10009 STATUS WORD – Bit 8 AT_SETPOINT LIMIT

10010 STATUS WORD – Bit 9 REMOTE SUPERVISION

10011 STATUS WORD – Bit 10 ABOVE_LIMIT REV_REF

10012 STATUS WORD – Bit 11 EXT2 REV_ACT

10013 STATUS WORD – Bit 12 RUN_ENABLE PANEL_LOCAL

10014 STATUS WORD – Bit 13 N/A FIELDBUS_LOCAL

10015 STATUS WORD – Bit 14 N/A EXT2_ACT

10016 STATUS WORD – Bit 15 N/A FAULT

10017 STATUS WORD – Bit 16 Reserved ALARM

10018 STATUS WORD – Bit 17 Reserved REQ_MAINT

10019 STATUS WORD – Bit 18 Reserved DIRLOCK

10020 STATUS WORD – Bit 19 Reserved LOCALLOCK

10021 STATUS WORD – Bit 20 Reserved CTL_MODE

10022 STATUS WORD – Bit 21 Reserved Reserved

10023 STATUS WORD – Bit 22 Reserved Reserved

10024 STATUS WORD – Bit 23 Reserved Reserved

10025 STATUS WORD – Bit 24 Reserved Reserved

10026 STATUS WORD – Bit 25 Reserved Reserved

10027 STATUS WORD – Bit 26 Reserved REQ_CTL
Embedded fieldbus
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For the 1xxxx registers:

• Additional discrete inputs are added sequentially.

The ACS550 supports the following Modbus function codes for discrete inputs:

3xxxx Mapping – Modbus inputs. The drive maps the following information to the 
3xxxx Modbus addresses called Modbus input registers:

• any user defined analog inputs.

The following table summarizes the input registers:

The ACS550 supports the following Modbus function codes for 3xxxx registers:

4xxxx Register mapping. The drive maps its parameters and other data to the 
4xxxx holding registers as follows:

• 40001…40099 map to drive control and actual values. These registers are 
described in the table below.

• 40101…49999 map to drive parameters 0101…9999. Register addresses that do 
not correspond to drive parameters are invalid. If there is an attempt to read or 
write outside the parameter addresses, the Modbus interface returns an 
exception code to the controller.

10028 STATUS WORD – Bit 27 Reserved REQ_REF1

10029 STATUS WORD – Bit 28 Reserved REQ_REF2

10030 STATUS WORD – Bit 29 Reserved REQ_REF2EXT

10031 STATUS WORD – Bit 30 Reserved ACK_STARTINH

10032 STATUS WORD – Bit 31 Reserved ACK_OFF_ILCK

10033 DI1 DI1 DI1

10034 DI2 DI2 DI2

10035 DI3 DI3 DI3

10036 DI4 DI4 DI4

10037 DI5 DI5 DI5

10038 DI6 DI6 DI6
1 = Active low

Function code Description

02 Read input status

Modbus 
reference

ACS550
all profiles

Remarks

30001 AI1 This register shall report the level of Analog Input 1 (0…100%).

30002 AI2 This register shall report the level of Analog Input 2 (0…100%).

Function code Description

04 Read 3xxxx input status

Modbus 
ref.

Internal location
(all profiles)

ABB DRV

(5305 = 0 OR 2)
DCU PROFILE

(5305 = 1)
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The following table summarizes the 4xxxx drive control registers 40001…40099 (for 
4xxxx registers above 40099, see the drive parameter list, e.g. 40102 is parameter 
0102):

Modbus register Access Remarks

40001 CONTROL WORD R/W Maps directly to the profile‘S CONTROL WORD. Supported only 
if 5305 = 0 or 2 (ABB Drives profile). Parameter 5319 holds 
a copy in hex format.

40002 Reference 1 R/W Range = 0…+20000 (scaled to 0…1105 REF1 MAX), or 
-20000…0 (scaled to 1105 REF1 MAX…0).

40003 Reference 2 R/W Range = 0…+10000 (scaled to 0…1108 REF2 MAX), or 
-10000…0 (scaled to 1108 REF2 MAX…0).

40004 STATUS WORD R Maps directly to the profile‘S STATUS WORD. Supported only if 
5305 = 0 or 2 (ABB Drives profile). Parameter 5320 holds a 
copy in hex format.

40005 Actual 1 
(select using 5310)

R By default, stores a copy of 0103 OUTPUT FREQ. Use 
parameter 5310 to select a different actual value for this 
register.

40006 Actual 2
(select using 5311)

R By default, stores a copy of 0104 CURRENT. Use parameter 
5311 to select a different actual value for this register.

40007 Actual 3 
(select using 5312)

R By default, stores nothing. Use parameter 5312 to select an 
actual value for this register.

40008 Actual 4
(select using 5313)

R By default, stores nothing. Use parameter 5313 to select an 
actual value for this register.

40009 Actual 5 
(select using 5314)

R By default, stores nothing. Use parameter 5314 to select an 
actual value for this register.

40010 Actual 6 
(select using 5315)

R By default, stores nothing. Use parameter 5315 to select an 
actual value for this register.

40011 Actual 7 
(select using 5316)

R By default, stores nothing. Use parameter 5316 to select an 
actual value for this register.

40012 Actual 8 
(select using 5317)

R By default, stores nothing. Use parameter 5317 to select an 
actual value for this register.

40031 ACS550 CONTROL 
WORD LSW

R/W Maps directly to the Least Significant Word of the DCU 
profile‘s CONTROL WORD. Supported only if 5305 = 1. 
See parameter 0301.

40032 ACS550 CONTROL 
WORD MSW

R Maps directly to the Most Significant Word of the DCU 
profile‘s CONTROL WORD. Supported only if 5305 = 1. 
See parameter 0302.

40033 ACS550 STATUS 
WORD LSW

R Maps directly to the Least Significant Word of the DCU 
profile‘s STATUS WORD. Supported only if 5305 = 1. 
See parameter 0303.

40034 ACS550 STATUS 
WORD MSW

R Maps directly to the Most Significant Word of the DCU 
profile‘s STATUS WORD. Supported only if 5305 = 1. 
See parameter 0304.
Embedded fieldbus
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For the Modbus protocol, drive parameters in Group 53: EFB PROTOCOL report the 
parameter mapping to 4xxxx Registers.

Except where restricted by the drive, all parameters are available for both reading 
and writing. The parameter writes are verified for the correct value and for a valid 
register addresses. 

Note: Parameter writes through standard Modbus are always volatile i.e. modified 
values are not automatically stored to permanent memory. Use parameter 1607 
PARAM SAVE to save all altered values.

The ACS550 supports the following Modbus function codes for 4xxxx registers:

Code Description

5310 EFB PAR 10
Specifies the parameter mapped to Modbus register 40005.

5311 EFB PAR 11
Specifies the parameter mapped to Modbus register 40006.

5312 EFB PAR 12
Specifies the parameter mapped to Modbus register 40007.

5313 EFB PAR 13
Specifies the parameter mapped to Modbus register 40008.

5314 EFB PAR 14
Specifies the parameter mapped to Modbus register 40009.

5315 EFB PAR 15
Specifies the parameter mapped to Modbus register 40010.

5316 EFB PAR 16
Specifies the parameter mapped to Modbus register 40011.

5317 EFB PAR 17
Specifies the parameter mapped to Modbus register 40012.

5318 EFB PAR 18
Sets additional delay in milliseconds before the ACS550 begins 
transmitting response to the master request.

5319 EFB PAR 19
Holds a copy (in hex) of the CONTROL WORD, Modbus register 40001.

5320 EFB PAR 20
Holds a copy (in hex) of the STATUS WORD, Modbus register 40004.

Function code Description

03 Read holding 4xxxx registers

06 Preset single 4xxxx register

16 (0x10 Hex) Preset multiple 4xxxx registers

23 (0x17 Hex) Read/write 4xxxx registers
Embedded fieldbus

 TMS1376 Active 04/08/2015 Page 837 of 1480



218 ACS550-01/U1 User’s Manual

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Actual values

The contents of the register addresses 40005…40012 are ACTUAL VALUES and are:

• specified using parameters 5310…5317

• Read-only values containing information on the operation of the drive

• 16-bit words containing a sign bit and a 15-bit integer 

• when negative values, written as the two’s complement of the corresponding 
positive value

• scaled as described earlier in section Actual value scaling on page 207. 

Exception codes

Exception codes are serial communication responses from the drive. The ACS550 
supports the standard Modbus exception codes defined below. 

Exception 
code

Name Meaning

01 ILLEGAL FUNCTION Unsupported Command

02 ILLEGAL DATA ADDRESS The data address received in the query is not allowable. It is not 
a defined parameter/group.

03 ILLEGAL DATA VALUE A value contained in the query data field is not an allowable 
value for the ACS550, because it is one of the following:
• Outside min. or max. limits.
• Parameter is read-only.
• Message is too long.
• Parameter write not allowed when start is active.
• Parameter write not allowed when factory macro is selected.
Embedded fieldbus
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ABB control profiles technical data

Overview

ABB Drives profile

The ABB Drives profile provides a standard profile that can be used on multiple 
protocols, including Modbus and the protocols available on the FBA module. Two 
implementations of the ABB Drives profile are available:

• ABB DRV FULL – This implementation standardizes the control interface with 
ACS600 and ACS800 drives. 

• ABB DRV LIM – This implementation standardizes the control interface with 
ACS400 drives. This implementation does not support two control word bits 
supported by ABB DRV FULL.

Except as noted, the following “ABB Drives Profile” descriptions apply to both 
implementations.

DCU profile

The DCU profile extends the control and status interface to 32 bits. It is the internal 
interface between the main drive application and the embedded fieldbus 
environment.

Control Word

The CONTROL WORD is the principal means for controlling the drive from a fieldbus 
system. The fieldbus master station sends the CONTROL WORD to the drive. The drive 
switches between states according to the bit-coded instructions in the CONTROL 
WORD. Using the CONTROL WORD requires that:

• The drive is in remote (REM) control.

• The serial communication channel is defined as the source for controlling 
commands (set using parameters such as 1001 EXT1 COMMANDS, 1002 EXT2 
COMMANDS and 1102 EXT1/EXT2 SEL).

• The serial communication channel used is configured to use an ABB control 
profile. For example, to use the control profile ABB DRV FULL requires both 
parameter 9802 COMM PROT SEL = 1 (STD MODBUS) and parameter 5305 EFB CTRL 
PROFILE = 2 (ABB DRV FULL).
Embedded fieldbus
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ABB Drives profile

The following table and the state diagram later in this sub-section describe the 
CONTROL WORD content for the ABB Drives profile.  

ABB Drives profile CONTROL WORD (See parameter 5319)

Bit Name Value
Commanded 

state
Comments

0 OFF1 
CONTROL

1 READY TO OPERATE Enter READY TO OPERATE

0 EMERGENCY OFF Drive ramps to stop according to currently 
active deceleration ramp (2203 or 2205)
Normal command sequence:
• Enter OFF1 ACTIVE

• Proceed to READY TO SWITCH ON, unless 
other interlocks (OFF2, OFF3) are active.

1 OFF2 
CONTROL

1 OPERATING Continue operation (OFF2 inactive)

0 EMERGENCY OFF Drive coasts to stop. 
Normal command sequence:
• Enter OFF2 ACTIVE

• Proceed to SWITCHON INHIBITED

2 OFF3 
CONTROL

1 OPERATING Continue operation (OFF3 inactive)

0 EMERGENCY STOP Drive stops within time specified by parameter 
2208. 
Normal command sequence:
• Enter OFF3 ACTIVE

• Proceed to SWITCH ON INHIBITED

WARNING! Be sure motor and driven 
equipment can be stopped using this 
mode.

3 INHIBIT 
OPERATION

1 OPERATION 
ENABLED

Enter OPERATION ENABLED (Note the Run 
enable signal must be active. See 1601. If 
1601 is set to COMM, this bit also actives the 
Run Enable signal.)

0 OPERATION 
INHIBITED

Inhibit operation. Enter OPERATION INHIBITED

4 Unused (ABB DRV LIM)

RAMP_OUT_
ZERO 
(ABB DRV FULL)

1 NORMAL OPERATION Enter RAMP FUNCTION GENERATOR: 
ACCELERATION ENABLED

0 RFG OUT ZERO Force ramp function generator output to Zero. 
Drive ramps to stop (current and DC voltage 
limits in force).

5 RAMP_HOLD 1 RFG OUT ENABLED Enable ramp function.
Enter RAMP FUNCTION GENERATOR: 
ACCELERATOR ENABLED

0 RFG OUT HOLD Halt ramping (Ramp Function Generator 
output held)

6 RAMP_IN_
ZERO

1 RFG INPUT ENABLED Normal operation. Enter OPERATING

0 RFG INPUT ZERO Force Ramp Function Generator input to zero.
Embedded fieldbus
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DCU Profile

The following tables describe the CONTROL WORD content for the DCU profile.  

7 RESET 0=>1 RESET Fault reset if an active fault exists (Enter 
SWITCH-ON INHIBITED). Effective if 1604 = 
COMM.

0 OPERATING Continue normal operation

8…9 Unused

10 Unused (ABB DRV LIM)

REMOTE_CMD 
(ABB DRV FULL)

1 Fieldbus control enabled.

0 • CW  0 or Ref  0: Retain last CW and Ref.
• CW = 0 and Ref = 0: Fieldbus control 

enabled.
• Ref and deceleration/acceleration ramp are 

locked.

11 EXT CTRL LOC 1 EXT2 SELECT Select external control location 2 (EXT2). 
Effective if 1102 = COMM.

0 EXT1 SELECT Select external control location 1 (EXT1). 
Effective if 1102 = COMM.

12…
15

Unused

DCU profile CONTROL WORD (See parameter 0301)

Bit Name Value Command/Req. Comments

0 STOP 1 Stop Stops according to either the stop mode 
parameter or the stop mode requests (bits 7 
and 8).
Simultaneous STOP and START commands 
result in a stop command.

0 (no op)

1 START 1 Start

0 (no op)

2 REVERSE 1 Reverse direction This bit XOR’d with the sign of the reference 
defines direction.

0 Forward direction

3 LOCAL 1 Local mode When the fieldbus sets this bit, it steals 
control and the drive moves to fieldbus local 
control mode.0 External mode

4 RESET -> 1 Reset Edge sensitive.

other (no op)

5 EXT2 1 Switch to EXT2

0 Switch to EXT1

6 RUN_DISABLE 1 Run disable Inverted run enable.

0 Run enable on

7 STPMODE_R 1 Normal ramp stop 
mode

0 (no op)

ABB Drives profile CONTROL WORD (See parameter 5319)

Bit Name Value
Commanded 

state
Comments

=/ =/
Embedded fieldbus
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Status Word

The contents of the STATUS WORD is status information, sent by the drive to the 
master station. 

8 STPMODE_EM 1 Emergency ramp 
stop mode

0 (no op)

9 STPMODE_C 1 Coast stop mode

0 (no op)

10 RAMP_2 1 Ramp pair 2

0 Ramp pair 1

11 RAMP_OUT_0 1 Ramp output to 0

0 (no op)

12 RAMP_HOLD 1 Ramp freeze

0 (no op)

13 RAMP_IN_0 1 Ramp input to 0

0 (no op)

14 RREQ_LOCALL
OC

1 Local mode lock In lock, drive will not switch to local mode.

0 (no op)

15 TORQLIM2 1 Torque limit pair 2

0 Torque limit pair 1

DCU profile CONTROL WORD (See parameter 0302)

Bit Name Value Function Comments

16…26 Reserved

27 REF_CONST 1 Constant speed ref. These bits are only for supervision 
purposes.

0 (no op)

28 REF_AVE 1 Average speed ref.

0 (no op)

29 LINK_ON 1 Master is detected 
in link

0 Link is down

30 REQ_STARTINH 1 Start inhibit request 
is pending

0 Start inhibit request 
is OFF

31 OFF_INTERLOCK 1 Panel OFF button 
pressed

For the control panel (or PC tool) this is 
the OFF button interlock.

0 (no op)

DCU profile CONTROL WORD (See parameter 0301)

Bit Name Value Command/Req. Comments
Embedded fieldbus
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ABB Drives profile

The following table and the state diagram later in this sub-section describe the 
STATUS WORD content for the ABB Drives profile.

ABB Drives profile (EFB) STATUS WORD (See parameter 5320)

Bit Name Value
Description 

(Correspond to states/boxes in the state diagram)

0 RDY_ON 1 READY TO SWITCH ON

0 NOT READY TO SWITCH ON

1 RDY_RUN 1 READY TO OPERATE

0 OFF1 ACTIVE

2 RDY_REF 1 OPERATION ENABLED

0 OPERATION INHIBITED

3 TRIPPED 0…1 FAULT

0 No fault

4 OFF_2_STA 1 OFF2 INACTIVE

0 OFF2 ACTIVE

5 OFF_3_STA 1 OFF3 INACTIVE

0 OFF3 ACTIVE

6 SWC_ON_INHIB 1 SWITCH-ON INHIBIT ACTIVE

0 SWITCH-ON INHIBIT NOT ACTIVE

7 ALARM 1 Alarm (See section Alarm listing on page 261 for details on 
alarms.)

0 No alarm

8 AT_SETPOINT 1 OPERATING. Actual value equals (within tolerance limits) the 
reference value.

0 Actual value is outside tolerance limits (not equal to reference 
value).

9 REMOTE 1 Drive control location: REMOTE (EXT1 or EXT2)

0 Drive control location: LOCAL

10 ABOVE_LIMIT 1 Supervised parameter’s value > supervision high limit.
Bit remains “1” until supervised parameter’s value < supervision 
low limit.
See Group 32: SUPERVISION.

0 Supervised parameter’s value < supervision low limit.
Bit remains “0” until supervised parameter’s value > supervision 
high limit.
See Group 32: SUPERVISION.

11 EXT CTRL LOC 1 External control location 2 (EXT2) selected

0 External control location 1 (EXT1) selected

12 EXT RUN ENABLE 1 External Run Enable signal received

0 No External Run Enable signal received

13… 
15

Unused
Embedded fieldbus
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DCU profile

The following tables describe the STATUS WORD content for the DCU profile.  

DCU profile STATUS WORD (See parameter 0303)

Bit Name Value Status

0 READY 1 Drive is ready to receive start command.

0 Drive is not ready.

1 ENABLED 1 External run enable signal received.

0 No external run enable signal received.

2 STARTED 1 Drive has received start command.

0 Drive has not received start command.

3 RUNNING 1 Drive is modulating.

0 Drive is not modulating.

4 ZERO_SPEED 1 Drive is at zero speed.

0 Drive has not reached zero speed.

5 ACCELERATE 1 Drive is accelerating.

0 Drive is not accelerating.

6 DECELERATE 1 Drive is decelerating.

0 Drive is not decelerating.

7 AT_SETPOINT 1 Drive is at setpoint.

0 Drive has not reached setpoint.

8 LIMIT 1 Operation is limited by Group 20: LIMITS settings.

0 Operation is within Group 20: LIMITS settings.

9 SUPERVISION 1 A supervised parameter (Group 32: SUPERVISION) is outside 
its limits.

0 All supervised parameters are within limits.

10 REV_REF 1 Drive reference is in reverse direction.

0 Drive reference is in forward direction.

11 REV_ACT 1 Drive is running in reverse direction.

0 Drive is running in forward direction.

12 PANEL_LOCAL 1 Control is in control panel (or PC tool) local mode.

0 Control is not in control panel local mode.

13 FIELDBUS_LOCAL 1 Control is in fieldbus local mode (steals control panel local).

0 Control is not in fieldbus local mode.

14 EXT2_ACT 1 Control is in EXT2 mode.

0 Control is in EXT1 mode.

15 FAULT 1 Drive is in a fault state.

0 Drive is not in a fault state.
Embedded fieldbus
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DCU profile STATUS WORD (See parameter 0304)

Bit Name Value Status

16 ALARM 1 An alarm is on.

0 No alarms are on.

17 REQ_MAINT 1 A maintenance request is pending.

0 No maintenance request is pending.

18 DIRLOCK 1 Direction lock is ON. (Direction change is locked out.)

0 Direction lock is OFF.

19 LOCALLOCK 1 Local mode lock is ON. (Local mode is locked out.)

0 Local mode lock is OFF.

20 CTL_MODE 1 Drive is in vector control mode.

0 Drive is in scalar control mode.

21…25 Reserved

26 REQ_CTL 1 Copy the control word

0 (no op)

27 REQ_REF1 1 Reference 1 requested in this channel.

0 Reference 1 is not requested in this channel.

28 REQ_REF2 1 Reference 2 requested in this channel.

0 Reference 2 is not requested in this channel.

29 REQ_REF2EXT 1 External PID reference 2 requested in this channel.

0 External PID reference 2 is not requested in this channel.

30 ACK_STARTINH 1 A start inhibit from this channel is granted.

0 A start inhibit from this channel is not granted.

31 ACK_OFF_ILCK 1 Start inhibit due to OFF button

0 Normal operation
Embedded fieldbus
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State diagram

ABB Drives profile

To illustrate the operation of the state diagram, the following example (ABB DRV LIM 
implementation of the ABB Drives profile) uses the control word to start the drive:

• First, the requirements for using the CONTROL WORD must be met. See above.

• When the power is first connected, the state of the drive is not ready to switch on. 
See dotted lined path ( ) in the state diagram below. 

• Use the CONTROL WORD to step through the state machine states until the 
OPERATING state is reached, meaning that the drive is running and follows the 
given reference. See the table below.

Step CONTROL WORD Value Description

1 CW = 0000 0000 0000 0110 This CW value changes the drive state to READY TO SWITCH 
ON.

2 Wait at least 100 ms before proceeding.

3 CW = 0000 0000 0000 0111 This CW value changes the drive state to READY TO OPERATE.

4 CW = 0000 0000 0000 1111 This CW value changes the drive state to OPERATION ENABLED. 
The drive starts, but will not accelerate.

5 CW = 0000 0000 0010 1111 This CW value releases the ramp function generator (RFG) 
output and changes the drive state to RFG: ACCELERATOR 
ENABLED.

6 CW = 0000 0000 0110 1111 This CW value releases the ramp function generator (RFG) 
output and changes the drive state to OPERATING. The drive 
accelerates to the given reference and follows the reference. 

bit 0bit 15
Embedded fieldbus
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The state diagram below describes the start-stop function of CONTROL WORD (CW) 
and STATUS WORD (SW) bits for the ABB Drives profile.

(CW xxxx x1xx xxxx x110)

MAINS OFF

Power ON (CW Bit0=0)

(SW Bit6=1)

(SW Bit0=0)

From any state

n(f)=0 / I=0

OFF1 (CW Bit0=0)

A C D

(CW Bit3=0)

(SW Bit2=0) (SW Bit0=1)

(CW= xxxx x1xx xxxx x111)

(SW Bit1=1)

(CW Bit3=1 and(CW Bit4=0)*

n(f)=0 / I=0

From any state

SWITCH-ON
INHIBITED

NOT READY
TO SWITCH ON

OPERATION
INHIBITED

READY TO
SWITCH ON

READY TO
OPERATE

RFG OUTPUT
ENABLED*

C* D*

From any state

Emergency Off
OFF2 (CW Bit1=0)

(SW Bit4=0)OFF2
ACTIVE

From any state

Fault

(SW Bit3=1)FAULT

(CW Bit7=1)**

(SW Bit5=0)

Emergency Stop
OFF3 (CW Bit2=0)

SW Bit12=1)

RFG: ACCELERATOR
ENABLED

(CW=xxxx x1xx xx11* 1111
(CW Bit6=0)

C
(CW=xxxx x1xx x111* 1111

(SW Bit8=1)

D

B*
D

OPERATING

OFF3
ACTIVE

KEY
State
State change
Path described in example

CW = CONTROL WORD

SW = STATUS WORD

RFG = Ramp Function Generator
I = Param. 0104 CURRENT

f = Param. 0103 OUTPUT FREQ

n = Speed
* Indicates the features not in ABB DRV LIM

** This state transition also occurs if the fault is 
reset from any other source (e.g. digital input).

(SW Bit2=1)OPERATION
ENABLED

(CW=xxxx x1xx xxx1* 1111
A

(CW Bit5=0)

C D

B*

B*

(SW Bit1=0) OFF1
ACTIVE

OPERATION INHIBITED

i.e. Bit 4=1)*

i.e. Bit 5=1)

i.e. Bit 6=1)
Embedded fieldbus
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Reference scaling

ABB Drives and DCU profiles

The following table describes REFERENCE scaling for the ABB Drives and DCU 
profiles.  

Note: The setting of parameter 1104 REF1 MIN and 1107 REF2 MIN has no effect on 
the scaling of references.

When parameter 1103 REF1 SELECT or 1106 REF2 SELECT is set to COMM+AI1 or 
COMM*AI1, the reference is scaled as follows:

ABB Drives and DCU profiles

Reference Range
Reference 

type
Scaling Remarks

REF1 -32767
…
+32767

Speed or 
frequency

-20000 = -(par. 1105)
0 = 0
+20000 = (par. 1105)

(20000 corresponds to 100%)

Final reference limited by 
1104/1105. Actual motor 
speed limited by 2001/2002 
(speed) or 2007/2008 
(frequency).

REF2 -32767
…
+32767

Speed or 
frequency

-10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
1107/1108. Actual motor 
speed limited by 2001/2002 
(speed) or 2007/2008 
(frequency).

Torque -10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
2015/2017 (torque1) or 2016/
2018 (torque2).

PID 
Reference

-10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
4012/4013 (PID set1) or 
4112/4113 (PID set2).

ABB Drives and DCU profiles

Reference
Value 

setting
AI reference scaling

REF1 COMM+AI1 COMM (%) +(AI (%) - 0.5 · REF1 MAX (%))

0% 50%

(100 + 0.5 · (Par. 1105)%

(100 - 0.5 · (par. 1105))%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient
Embedded fieldbus

lse Id TMS1376 Active 04/08/2015 Page 848 of 1480



ACS550-01/U1 User’s Manual 229

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
REF1 COMM*AI1 COMM (%) · (AI (%) / 0.5 · REF1 MAX (%))

REF2 COMM+AI1 COMM (%) + (AI (%) - 0.5 · REF2 MAX (%))

REF2 COMM*AI1 COMM (%) · (AI (%) / 0.5 · REF2 MAX (%))

ABB Drives and DCU profiles

Reference
Value 

setting
AI reference scaling

0% 50%

200%

(100 - 0.5 · (par. 1105))%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient

0% 50%

(100 + 0.5 · (Par. 1108)%

(100 - 0.5 · (par. 1108)%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient

0% 50%

200%

0%

100%

100%

AI1input signal

Fieldbus reference
correction coefficient
Embedded fieldbus
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Reference handling

Use Group 10: START/STOP/DIR parameters to configure for control of rotation 
direction for each control location (EXT1 and EXT2). The following diagrams illustrate 
how group 10 parameters and the sign of the fieldbus reference interact to produce 
REFERENCE values (REF1 and REF2). Note, fieldbus references are bipolar, that is 
they can be positive or negative.

ABB Drives profile

Parameter Value setting AI reference scaling

1003 DIRECTION 1 (FORWARD)

1003 DIRECTION 2 (REVERSE)

1003 DIRECTION 3 (REQUEST)

100%

Max. ref

-100%-163% 163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference

100%

Max. ref

-100%-163% 163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference

100%

Max. ref

-100%-163%
163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference
Embedded fieldbus
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Fieldbus adapter

Overview

The ACS550 can be set up to accept control from an external system using standard 
serial communication protocols. When using serial communication, the ACS550 can 
either:

• receive all of its control information from the fieldbus, or 

• be controlled from some combination of fieldbus control and other available 
control locations, such as digital or analog inputs and the control panel.

Two basic serial communications configurations are available:

• embedded fieldbus (EFB) – See chapter Embedded fieldbus on page 199.

• fieldbus adapter (FBA) – With one of the optional FBA modules in the drive’s 
expansion slot 2, the drive can communicate to a control system using one of the 
following protocols:

– PROFIBUS DP
– LONWORKS®
– Ethernet (Modbus/TCP, EtherNet/IP™, EtherCAT, PROFINET IO, 

POWERLINK)
– CANopen
– DeviceNet™
– ControlNet™
– CC-Link.

The ACS550 detects automatically which communication protocol is used by the 
plug-in fieldbus adapter. The default settings for each protocol assume that the 
profile used is the protocol’s industry-standard drive profile (e.g. PROFIdrive for 
PROFIBUS, AC/DC Drive for DeviceNet). All of the FBA protocols can also be 
configured for the ABB Drives profile.

Connect using either:
• standard embedded fieldbus (EFB) at 

terminals X1:28…32

• fieldbus adapter (FBA) module mounted 
in slot 2 (option Rxxx)

 Fieldbus
Fieldbus controller

Other devices
Fieldbus adapter
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Configuration details depend on the protocol and profile used.These details are 
provided in a user’s manual supplied with the FBA module. 

Details for the ABB Drives profile (which apply for all protocols) are provided in 
section ABB Drives profile technical data on page 242.

Control interface

In general, the basic control interface between the fieldbus system and the drive 
consists of:

• Output Words:

– CONTROL WORD 
– REFERENCE (speed or frequency)
– Others: The drive supports a maximum of 15 output words. Protocols limits 

may further restrict the total.
• Input Words:

– STATUS WORD

– Actual Value (speed or frequency)
– Others: The drive supports a maximum of 15 input words. Protocols limits may 

further restrict the total.

Note: The words “output” and “input” are used as seen from the fieldbus controller 
point of view. For example an output describes data flow from the fieldbus controller 
to the drive and appears as an input from the drive point of view. 

The meanings of the controller interface words are not restricted by the ACS550. 
However, the profile used may set particular meanings. 

Control Word

The CONTROL WORD is the principal means for controlling the drive from a fieldbus 
system. The fieldbus controller sends the CONTROL WORD to the drive. The drive 
switches between states according to the bit-coded instructions in the CONTROL 
WORD. Using the CONTROL WORD requires that:

• The drive is in remote (REM) control.

 Fieldbus
Fieldbus controller

Control Word (CW)
References

Status Word (SW)
Actual Values

Parameter R/W Requests/Responses

Process I/O

Service
Messages
(Acyclic)

(cyclic)
Fieldbus adapter
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• The serial communication channel is defined as the source for controlling 
commands from EXT1 (set using parameters 1001 EXT1 COMMANDS and 1102 
EXT1/EXT2 SEL).

• The external plug-in fieldbus adapter is activated:

– Parameter 9802 COMM PROT SEL = 4 (EXT FBA).
– The external plug-in fieldbus adapter is configured to use the drive profile 

mode or drive profile objects.
The content of the CONTROL WORD depends on the protocol/profile used. See the 
user’s manual provided with the FBA module and/or section ABB Drives profile 
technical data on page 242.

Status Word

The STATUS WORD is a 16-bit word containing status information, sent by the drive to 
the fieldbus controller. The content of the STATUS WORD depends on the protocol/
profile used. See the user’s manual provided with the FBA module and/or section 
ABB Drives profile technical data on page 242.

Reference

The contents of each REFERENCE  word:

• can be used, as speed or frequency reference

• is a 16-bit word comprised of a sign bit and a 15-bit integer 

• Negative references (indicating reversed rotation direction) are indicated by the 
two’s complement of the corresponding positive reference value.

The use of a second reference (REF2) is supported only when a protocol is 
configured for the ABB Drives profile.

Reference scaling is fieldbus type specific. See the user’s manual provided with the 
FBA module and/or the following sections as appropriate:

• Reference scaling on page 246 (ABB Drives profile technical data)

• Reference scaling on page 250 (Generic profile technical data).

Actual Values

Actual Values are 16-bit words containing information on selected operations of the 
drive. Drive Actual Values (for example, Group 10: START/STOP/DIR parameters) 
can be mapped to Input Words using Group 51: EXT COMM MODULE parameters 
(protocol-dependent, but typically parameters 5104…5126). 

Planning

Network planning should address the following questions:

• What types and quantities of devices must be connected to the network?

• What control information must be sent down to the drives?

• What feedback information must be sent from the drives to the controlling 
system?
Fieldbus adapter
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Mechanical and electrical installation – FBA

WARNING! Connections should be made only while the drive is disconnected from 
the power source.

Overview

The FBA (fieldbus adapter) is a plug-in module that fits in the drive’s expansion slot 
2. The module is held in place with plastic retaining clips and two screws. The 
screws also ground the shield for the module cable and connect the module GND 
signals to the drive control board.

On installation of the module, electrical connection to the drive is automatically 
established through the 34-pin connector.

Mounting procedure

Note: Install the input power and motor cables first.

1. Insert the module carefully into the drive expansion slot 2 
until the retaining clips lock the module into position.

2. Fasten the two screws (included) to the stand-offs.

Note: Correct installation of the screws is essential for 
fulfilling the EMC requirements and for proper operation of 
the module.

3. Open the appropriate knockout in the conduit box and 
install the cable clamp for the network cable.

4. Route the network cable through the cable clamp.

5. Connect the network cable to the module’s network 
connector. 

6. Tighten the cable clamp.

7. Install the conduit box cover (1 screw).

8. For configuration information see the following:

• section Communication set-up – FBA on page 235

• section Activate drive control functions – FBA on page 235 

• The protocol specific documentation provided with the module.

1

2

7 X00301

5

4

6

3

X00302
Fieldbus adapter

lse Id TMS1376 Active 04/08/2015 Page 854 of 1480



ACS550-01/U1 User’s Manual 235

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Communication set-up – FBA

Serial communication selection

To activate the serial communication, use parameter 9802 COMM PROT SEL. Set 9802 
= 4 (EXT FBA).

Serial communication configuration

Setting 9802, together with mounting a particular FBA module, automatically sets the 
appropriate default values in parameters that define the communication process. 
These parameters and descriptions are defined in the user’s manual supplied with 
the FBA module.

• Parameter 5101 is automatically configured.

• Parameters 5102…5126 are protocol-dependent and define, for example, the 
profile used and additional I/O words. These parameters are referred to as the 
fieldbus configuration parameters. See the user’s manual provided with the FBA 
module for details on the fieldbus configuration parameters. 

• Parameter 5127 forces the validation of changes to parameters 5102…5126. If 
parameter 5127 is not used, changes to parameters 5102…5126 take affect only 
after the drive power is cycled.

• Parameters 5128…5133 provide data about the FBA module currently installed 
(e.g. component versions and status).

See Group 51: EXT COMM MODULE for parameter descriptions.

Activate drive control functions – FBA

Fieldbus control of various drive functions requires configuration to:

• tell the drive to accept fieldbus control of the function

• define as a fieldbus input, any drive data required for control

• define as a fieldbus output, any control data required by the drive.

The following sections describe, at a general level, the configuration required for 
each control function. The last column in each table below is deliberately blank. See 
the user’s manual supplied with the FBA module for the appropriate entry.

Start/Stop Direction control

Using the fieldbus for start/stop/direction control of the drive requires:

• drive parameter values set as defined below

• fieldbus controller supplied command(s) in the appropriate location. (The location 
is defined by the Protocol Reference, which is protocol dependent.)

Drive parameter Value Description
Protocol 
reference

1001 EXT1 
COMMANDS

10 (COMM) Start/Stop controlled by fieldbus with 
Ext1 selected.
Fieldbus adapter
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Input reference select

Using the fieldbus to provide input reference to the drive requires:

• drive parameter value set as defined below

• fieldbus controller supplied reference word(s) in the appropriate location. (The 
location is defined by the Protocol Reference, which is protocol dependent.)

Note: Multiple references are supported only when using the ABB Drives profile.

Scaling

Where required, REFERENCES can be scaled. See the following sections, as 
appropriate:

• Reference scaling on page 246 (ABB Drives profile technical data)

• Reference scaling on page 250 (Generic profile technical data).

System control

Using the fieldbus for miscellaneous drive control requires:

• drive parameter values set as defined below

• fieldbus controller command(s) in the appropriate location. (The location is 
defined by the Protocol Reference, which is protocol dependent.)

1002 EXT2 
COMMANDS

10 (COMM) Start/Stop by controlled fieldbus with 
Ext2 selected.

1003 DIRECTION 3 (REQUEST) Direction controlled by fieldbus.

Drive parameter Value Description
Protocol 
reference

1102 EXT1/EXT2 SEL 8 (COMM) Ref. selected by fieldbus. 
(Required only if 2 references used.)

1103 REF1 SELECT 8 (COMM)
9 (COMM+AI1)
10 (COMM*AI1)

Input reference 1supplied by fieldbus.

1106 REF2 SELECT 8 (COMM)
9 (COMM+AI)
10 (COMM*AI)

Input reference 2 supplied by fieldbus.
(Required only if 2 references used.)

Drive parameter Value Description
Protocol 
reference

1601 RUN ENABLE 7 (COMM) Run enable by fieldbus.

1604 FAULT RESET SEL 8 (COMM) Fault reset by fieldbus.

1607 PARAM SAVE 1 (SAVE) Saves altered parameters to memory (then 
value returns to 0).

Drive parameter Value Description
Protocol 
reference
Fieldbus adapter
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Relay output control

Using the fieldbus for relay output control requires:

• drive parameter values set as defined below

• fieldbus controller supplied, binary coded, relay command(s) in the appropriate 
location. (The location is defined by the Protocol Reference, which is protocol 
dependent.)

Note: Relay status feedback occurs without configuration as defined below.

Analog output control

Using the fieldbus for analog output control (e.g. PID setpoint) requires:

• drive parameter values set as defined below

• fieldbus controller supplied analog value(s) in the appropriate location. (The 
location is defined by the Protocol Reference, which is protocol dependent.)

Drive parameter Value Description
Protocol 
reference

1401 RELAY OUTPUT 1 35 (COMM)
36 (COMM(-1))

Relay Output 1 controlled by fieldbus.

1402 RELAY OUTPUT 2 Relay Output 2 controlled by fieldbus.

1403 RELAY OUTPUT 3 Relay Output 3 controlled by fieldbus.

14101 RELAY OUTPUT 4 Relay Output 4 controlled by fieldbus.

14111 RELAY OUTPUT 5 Relay Output 5 controlled by fieldbus.

14121 RELAY OUTPUT 6 Relay Output 6 controlled by fieldbus.
1 More than 3 relays requires the addition of a relay extension module.

Drive parameter Value Protocol reference

0122 RO 1-3 STATUS Relay 1…3 status.

0123 RO 4-6 STATUS Relay 4…6 status.

Drive parameter Value Description
Protocol 
reference

1501 AO1 CONTENT SEL 135 (COMM VALUE 1) Analog Output 1 controlled by 
writing to parameter 0135.

–

0135 COMM VALUE 1 –

1502
…
1505

AO1 CONTENT MIN
…
MAXIMUM AO1

Set appropriate 
values.

Used for scaling –

1506 FILTER AO1 Filter time constant for AO1. –

1507 AO2 CONTENT SEL 136 (COMM VALUE 2) Analog Output 2 controlled by 
writing to parameter 0136.

–

0136 COMM VALUE 2 –

1508
…
1511

AO2 CONTENT MIN
…
MAXIMUM AO2

Set appropriate 
values.

Used for scaling –

1512 FILTER AO2 Filter time constant for AO2. –
Fieldbus adapter
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PID Control setpoint source 

Using the following settings to select the fieldbus as the setpoint source for PID 
loops:

Communication fault

When using fieldbus control, specify the drive’s action if serial communication is lost.

Feedback from the drive – FBA

Inputs to the controller (drive outputs) have pre-defined meanings established by the 
protocol. This feedback does not require drive configuration. The following table lists 
a sample of feedback data. For a complete listing, see all parameters listed in 
section Complete parameter descriptions on page 102. 

Scaling

To scale the drive parameter values see the following sections, as appropriate:

• Actual Value scaling on page 249 (ABB Drives profile technical data)

• Actual Value scaling on page 251 (Generic profile technical data).

Drive parameter Value Setting
Protocol 
reference

4010 SET POINT SEL (Set 1) 8 (COMM VALUE 1)
9 (COMM+AI1)
10 (COMM*AI1)

Setpoint is input reference 2 
(+/-/* AI1)

4110 SET POINT SEL (Set 2)

4210 SET POINT SEL (Ext/Trim)

Drive parameter Value Description

3018 COMM FAULT FUNC 0 (NOT SEL)
1 (FAULT)
2 (CONST SP7)
3 (LAST SPEED)

Set for appropriate drive 
response.

3019 COMM FAULT TIME Set time delay before acting on a communication loss.

Drive parameter Protocol reference

0102 SPEED

0103 OUTPUT FREQ

0104 CURRENT

0105 TORQUE

0106 POWER

0107 DC BUS VOLTAGE

0109 OUTPUT VOLTAGE

0301 FB CMD WORD 1 – bit 0 (STOP)

0301 FB CMD WORD 1 – bit 2 (REV)

0118 DI 1-3 STATUS – bit 0 (DI3)
Fieldbus adapter
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Diagnostics – FBA

Fault handling

The ACS550 provides fault information as follows:

• The control panel display shows a fault code and text. See chapter Diagnostics 
on page 253 for a complete description.

• Parameters 0401 LAST FAULT, 0412 PREVIOUS FAULT1 and 0413 PREVIOUS FAULT2 
store the most recent faults.

• For fieldbus access, the drive reports faults as a hexadecimal value, assigned 
and coded according to the DRIVECOM specification. See the table below. Not all 
profiles support requesting fault codes using this specification. For profiles that 
support this specification, the profile documentation defines the proper fault 
request process.

Drive fault code
Fieldbus fault code 

(DRIVECOM 
specification)

1 OVERCURRENT 2310h

2 DC OVERVOLT 3210h

3 DEV OVERTEMP 4210h

4 sHORT CIRC 2340h

5 Reserved FF6Bh

6 DC UNDERVOLT 3220h

7 AI1 LOSS 8110h

8 AI2 LOSS 8110h

9 MOT OVERTEMP 4310h

10 PANEL LOSS 5300h

11 ID RUN FAIL FF84h

12 MOTOR STALL 7121h

14 EXT FAULT 1 9000h

15 EXT FAULT 2 9001h

16 EARTH FAULT 2330h

17 Obsolete FF6Ah

18 THERM FAIL 5210h

19 OPEX LINK 7500h

20 OPEX PWR 5414h

21 CURR MEAS 2211h

22 SUPPLY PHASE 3130h

23 ENCODER ERR 7301h

24 OVERSPEED 7310h

25 Reserved FF80h

26 DRIVE ID 5400h
Fieldbus adapter
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27 CONFIG FILE 630Fh

28 SERIAL 1 ERR 7510h

29 EFB CON FILE 6306h

30 FORCE TRIP FF90h

31 EFB 1 FF92h

32 EFB 2 FF93h

33 EFB 3 FF94h

34 MOTOR PHASE FF56h

35 OUTP WIRING FF95h

36 INCOMPATIBLE SW 630Fh

37 CB OVERTEMP 4110h

38 USER LOAD CURVE FF6Bh

101 SERF CORRUPT FF55h

102 Reserved FF55h

103 SERF MACRO FF55h

104 Reserved FF55h

105 Reserved FF55h

201 DSP T1 OVERLOAD 6100h

202 DSP T2 OVERLOAD 6100h

203 DSP T3 OVERLOAD 6100h

204 DSP STACK ERROR 6100h

205 Reserved (obsolete) 5000h

206 CB ID ERROR 5000h

207 EFB LOAD ERROR 6100h

1000 PAR HZRPM 6320h

1001 PAR PFC REF NEG 6320h

1002 Reserved (obsolete) 6320h

1003 PAR AI SCALE 6320h

1004 PAR AO SCALE 6320h

1005 PAR PCU 2 6320h

1006 PAR EXT RO 6320h

1007 PAR FIELDBUS MISSING 6320h

1008 PAR PFC MODE 6320h

1009 PAR PCU 1 6320h

1012 PAR PFC IO 1 6320h

1013 PAR PFC IO 2 6320h

1014 PAR PFC IO 3 6320h

1016 PAR USER LOAD C 6320h

Drive fault code
Fieldbus fault code 

(DRIVECOM 
specification)
Fieldbus adapter
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Serial communication diagnostics

Besides the drive fault codes, the FBA module has diagnostic tools. Refer to the 
user’s manual supplied with the FBA module.
Fieldbus adapter
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ABB Drives profile technical data 

Overview

The ABB Drives profile provides a standard profile that can be used on multiple 
protocols, including protocols available on the FBA module. This section describes 
the ABB Drives profile implemented for FBA modules.

Control Word

As described earlier in section Control interface on page 232, the CONTROL WORD is 
the principal means for controlling the drive from a fieldbus system.

The following table and the state diagram later in this sub-section describe the 
CONTROL WORD content for the ABB Drives profile.

ABB Drives profile (FBA) CONTROL WORD

Bit Name Value Commanded state Comments

0 OFF1 
CONTROL

1 READY TO OPERATE Enter READY TO OPERATE

0 EMERGENCY OFF Drive ramps to stop according to currently 
active deceleration ramp (2203 or 2205)
Normal command sequence:
• Enter OFF1 ACTIVE

• Proceed to READY TO SWITCH ON, 
unless other interlocks (OFF2, OFF3) are 
active.

1 OFF2 
CONTROL

1 OPERATING Continue operation (OFF2 inactive)

0 EMERGENCY OFF Drive coasts to stop. 
Normal command sequence:
• Enter OFF2 ACTIVE

• Proceed to SWITCHON INHIBITED

2 OFF3 
CONTROL

1 OPERATING Continue operation (OFF3 inactive)

0 EMERGENCY STOP Drive stops within in time specified by 
parameter 2208. 
Normal command sequence:
• Enter OFF3 ACTIVE

• Proceed to SWITCH ON INHIBITED

WARNING! Be sure motor and 
driven equipment can be stopped 
using this mode.

3 INHIBIT 
OPERATION

1 OPERATION 
ENABLED

Enter OPERATION ENABLED (Note the Run 
enable signal must be active. See 1601. If 
1601 is set to COMM, this bit also actives 
the Run Enable signal.)

0 OPERATION 
INHIBITED

Inhibit operation. Enter OPERATION 
INHIBITED

4 RAMP_OUT_
ZERO

1 NORMAL OPERATION Enter RAMP FUNCTION GENERATOR: 
ACCELERATION ENABLED

0 RFG OUT ZERO Force ramp function generator output to 
Zero. Drive ramps to stop (current and DC 
voltage limits in force).
Fieldbus adapter
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Status Word

As described earlier in section Control interface on page 232, the contents of the 
STATUS WORD is status information, sent by the drive to the master station. The 
following table and the state diagram later in this sub-section describe the status 
word content.

5 RAMP_HOLD 1 RFG OUT ENABLED Enable ramp function.
Enter RAMP FUNCTION GENERATOR: 
ACCELERATOR ENABLED

0 RFG OUT HOLD Halt ramping (Ramp Function Generator 
output held)

6 RAMP_IN_
ZERO

1 RFG INPUT ENABLED Normal operation. Enter OPERATING

0 RFG INPUT ZERO Force Ramp Function Generator input to 
zero.

7 RESET 0=>1 RESET Fault reset if an active fault exists (Enter 
SWITCH-ON INHIBITED). Effective if 1604 = 
COMM.

0 OPERATING Continue normal operation

8…9 Unused

10 REMOTE_CMD 1 Fieldbus control enabled

0 • CW  0 or Ref  0: Retain last CW and 
Ref.

• CW = 0 and Ref = 0: Fieldbus control 
enabled.

• Ref and deceleration/acceleration ramp 
are locked.

11 EXT CTRL LOC 1 EXT2 SELECT Select external control location 2 (EXT2). 
Effective if 1102 = COMM.

0 EXT1 SELECT Select external control location 1 (EXT1). 
Effective if 1102 = COMM.

12…15 Unused

ABB Drives profile (FBA) STATUS WORD

Bit Name Value
Description 

(Correspond to states/boxes in the state diagram)

0 RDY_ON 1 READY TO SWITCH ON

0 NOT READY TO SWITCH ON

1 RDY_RUN 1 READY TO OPERATE

0 OFF1 ACTIVE

2 RDY_REF 1 OPERATION ENABLED

0 OPERATION INHIBITED

3 TRIPPED 0…1 FAULT

0 No fault

ABB Drives profile (FBA) CONTROL WORD

Bit Name Value Commanded state Comments

=/ =/
Fieldbus adapter
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4 OFF_2_STA 1 OFF2 inactive

0 OFF2 ACTIVE

5 OFF_3_STA 1 OFF3 inactive

0 OFF3 ACTIVE

6 SWC_ON_INHIB 1 SWITCH-ON INHIBIT ACTIVE

0 SWITCH-ON INHIBIT NOT ACTIVE

7 ALARM 1 Alarm (See section Alarm listing on page 261 for details 
on alarms.)

0 No alarm

8 AT_SETPOINT 1 OPERATING. Actual value equals (within tolerance limits) 
the reference value.

0 Actual value is outside tolerance limits (not equal to 
reference value).

9 REMOTE 1 Drive control location: REMOTE (EXT1 or EXT2)

0 Drive control location: LOCAL

10 ABOVE_LIMIT 1 Supervised parameter’s value > supervision high limit.
Bit remains “1” until supervised parameter’s value < 
supervision low limit.
See Group 32: SUPERVISION.

0 Supervised parameter’s value < supervision low limit.
Bit remains “0” until supervised parameter’s value > 
supervision high limit.
See Group 32: SUPERVISION.

11 EXT CTRL LOC 1 External control location 2 (EXT2) selected

0 External control location 1 (EXT1) selected

12 EXT RUN ENABLE 1 External Run Enable signal received

0 No External Run Enable signal received

13… 15 Unused

ABB Drives profile (FBA) STATUS WORD

Bit Name Value
Description 

(Correspond to states/boxes in the state diagram)
Fieldbus adapter
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The state diagram below describes the start-stop function of CONTROL WORD (CW) 
and STATUS WORD (SW) bits.

(CW xxxx x1xx xxxx x110)

MAINS OFF

Power ON (CW Bit0=0)

(SW Bit6=1)

(SW Bit0=0)

From any state

n(f)=0 / I=0

OFF1 (CW Bit0=0)

A C D

(CW Bit3=0)

(SW Bit2=0) (SW Bit0=1)

(CW= xxxx x1xx xxxx x111)

(SW Bit1=1)

(CW Bit3=1 and(CW Bit4=0)

n(f)=0 / I=0

From any state

SWITCH-ON
INHIBITED

NOT READY
TO SWITCH ON

OPERATION
INHIBITED

READY TO
SWITCH ON

READY TO
OPERATE

RFG OUTPUT
ENABLED

C D

From any state

Emergency Off
OFF2 (CW Bit1=0)

(SW Bit4=0)OFF2
ACTIVE

From any state

Fault

(SW Bit3=1)FAULT

(CW Bit7=1)

(SW Bit5=0)

Emergency Stop
OFF3 (CW Bit2=0)

SW Bit12=1)

RFG: ACCELERATOR
ENABLED

(CW=xxxx x1xx xx11 1111)
(CW Bit6=0)

C
(CW=xxxx x1xx x111 1111)

(SW Bit8=1)

D

B
D

OPERATING

OFF3
ACTIVE

KEY
State
State change

CW = CONTROL WORD

SW = STATUS WORD

RFG = Ramp Function Generator
I = Param. 0104 CURRENT

f = Param. 0103 OUTPUT FREQ

n = Speed

(SW Bit2=1)OPERATION
ENABLED

(CW=xxxx x1xx xxx1 1111)
A

(CW Bit5=0)

C D

B

B

(SW Bit1=0) OFF1
ACTIVE

OPERATION INHIBITED
Fieldbus adapter
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Reference 

As described earlier in section Control interface on page 232, the REFERENCE word is 
a speed or frequency reference.

Reference scaling

The following table describes REFERENCE scaling for the ABB Drives profile.  

Note: The setting of parameter 1104 REF1 MIN and 1107 REF2 MIN has no effect on 
the scaling of references.

When parameter 1103 REF1 SELECT or 1106 REF2 SELECT is set to COMM+AI1 or 
COMM*AI1, the reference is scaled as follows:

ABB Drives Profile (FBA)

Reference Range
Reference 

type
Scaling Remarks

REF1 -32767…
+32767

Speed or 
frequency

-20000 = -(par. 1105)
0 = 0
+20000 = (par. 1105)

(20000 corresponds to 100%)

Final reference limited by 
1104/1105. Actual motor 
speed limited by 2001/2002 
(speed) or 2007/2008 
(frequency).

REF2 -32767…
+32767

Speed or 
frequency

-10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
1107/1108. Actual motor 
speed limited by 2001/2002 
(speed) or 2007/2008 
(frequency).

Torque -10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
2015/2017 (torque1) or 
2016/2018 (torque2).

PID 
Reference

-10000 = -(par. 1108)
0 = 0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by 
4012/4013 (PID set1) or 
4112/4113 (PID set2).

ABB Drives profile (FBA)

Reference Value setting AI reference scaling

REF1 COMM+AI1 COMM (%) + (AI (%) - 0.5 · REF1 MAX (%))

0% 50%

(100 + 0.5 · (Par. 1105)%

(100 - 0.5 · (par. 1105))%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient
Fieldbus adapter
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REF1 COMM*AI1 COMM (%) · (AI (%) / 0.5 · REF1 MAX (%))

REF2 COMM+AI1 COMM (%) + (AI (%) - 0.5 · REF2 MAX (%))

REF2 COMM*AI1 COMM (%) · (AI (%) / 0.5 · REF2 MAX (%))

ABB Drives profile (FBA)

Reference Value setting AI reference scaling

0% 50%

200%

(100 - 0.5 · (par. 1105))%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient

0% 50%

(100 + 0.5 · (Par. 1108)%

(100 - 0.5 · (par. 1108)%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient

0% 50%

200%

0%

100%

100%

AI1 input signal

Fieldbus reference
correction coefficient
Fieldbus adapter
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Reference handling

Use Group 10: START/STOP/DIR parameters to configure for control of rotation 
direction for each control location (EXT1 and EXT2). The following diagrams illustrate 
how group 10 parameters and the sign of the fieldbus reference interact to produce 
REFERENCE values (REF1 and REF2). Note, fieldbus references are bipolar, that is 
they can be positive or negative.

ABB Drives profile

Parameter Value setting AI reference scaling

1003 DIRECTION 1 (FORWARD)

1003 DIRECTION 2 (REVERSE)

1003 DIRECTION 3 (REQUEST)

100%

Max. ref

-100%-163% 163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference

100%

Max. ref

-100%-163% 163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference

100%

Max. ref

-100%-163%
163%

-(Max. ref.)

Fieldbus 

Resultant ref.

reference
Fieldbus adapter
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Actual Value 

As described earlier in section Control interface on page 232, Actual Values are 
words containing drive values.

Actual Value scaling

The scaling of the integers sent to the fieldbus as Actual Values depends on the 
resolution of the selected drive parameter. Except as noted for ACT1 and ACT2 below, 
scale the feedback integer using the resolution listed for the parameter in section 
Complete parameter list on page 87. For example:

Data words 5 and 6 are scaled as follows:

Virtual addresses of the drive control

The virtual address area of the drive control is allocated as follows:

Feedback integer Parameter resolution  Scaled Value

1 0.1 mA 1 · 0.1 mA = 0.1 mA

10 0.1% 10 · 0.1% = 1%

ABB Drives profile

Contents  Scaling

ACT1 ACTUAL SPEED -20000 … +20000 = -(par. 1105) … +(par. 1105)

ACT2 TORQUE -10000 … +10000 = -100% … +100%

1 Control Word

2 Reference 1 (REF1)
3 Reference 2 (REF2)
4 Status Word

5 Actual Value 1 (ACT1)
6 Actual Value 2 (ACT2)
Fieldbus adapter
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Generic profile technical data

Overview

The generic profile aims to fulfill the industry-standard drive profile for each protocol 
(e.g. PROFIdrive for PROFIBUS, AC/DC Drive for DeviceNet).

Control Word

As described earlier in section Control interface on page 232, the CONTROL WORD is 
the principal means for controlling the drive from a fieldbus system. For specific 
CONTROL WORD content, see the user’s manual provided with the FBA module.

Status Word

As described earlier in section Control interface on page 232, the contents of the 
STATUS WORD is status information, sent by the drive to the master station. For 
specific STATUS WORD content, see the user’s manual provided with the FBA module.

Reference

As described earlier in section Control interface on page 232, the REFERENCE word is 
a speed or frequency reference.

Note: REF2 is not supported by the Generic Drive profiles.

Reference scaling

REFERENCE scaling is fieldbus type specific. However, at the drive, the meaning of a 
100% REFERENCE value is fixed as described in the table below. For a detailed 
description on the range and scaling of the REFERENCE, see the user’s manual 
supplied with the FBA module.

Actual Values

As described earlier in section Control interface on page 232, Actual Values are 
words containing drive values.

Generic profile

Reference Range
Reference 

type
Scaling Remarks

REF Fieldbus 
specific

Speed -100% = -(par. 9908)
0 = 0
+100 = (par. 9908)

Final reference limited by
1104/1105. 
Actual motor speed limited by 2001/
2002 (speed).

Frequency -100% = -(par. 9907)
0 = 0
+100 = (par. 9907)

Final reference limited by
1104/1105. 
Actual motor speed limited by 2007/
2008 (frequency).
Fieldbus adapter
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Actual Value scaling

For Actual Values, scale the feedback integer using the parameter’s resolution. (See 
section Complete parameter list on page 87 for parameter resolutions.) For example:

Where parameters are in percent, the Complete parameter list section specifies 
what parameter corresponds to 100%. In such cases, to convert from percent to 
engineering units, multiply by the value of the parameter that defines 100% and 
divide by 100%. For example:

Actual Value mapping

See the user’s manual supplied with the FBA module.

Feedback 
integer

Parameter resolution
(Feedback integer) · (Parameter resolution) =

Scaled Value

1 0.1 mA 1 · 0.1 mA = 0.1 mA

10 0.1% 10 · 0.1% = 1%

Feedback 
integer

Parameter 
resolution

Value of the 
parameter that 
defines 100% 

(Feedback integer) · (Parameter resolution) · 
(Value of 100% ref.) / 100% =

Scaled Value

10 0.1% 1500 rpm1 10 · 0.1% · 1500 RPM / 100% = 15 rpm

100 0.1% 500 Hz2 100 · 0.1% · 500 Hz / 100% = 50 Hz
1 Assuming, for the sake of this example, that the Actual Value uses parameter 9908 MOT NOM SPEED 

as the 100% reference and that 9908 = 1500 rpm.
2 Assuming, for the sake of this example, that the Actual Value uses parameter 9907 MOT NOM FREQ 

as the 100% reference and that 9907 = 500 Hz.
Fieldbus adapter
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Diagnostics

WARNING! Do not attempt any measurement, parts replacement or other service 
procedure not described in this manual. Such action will void the warranty, may 
endanger correct operation and increase downtime and expense.

WARNING! All electrical installation and maintenance work described in this chapter 
should only be undertaken by qualified service personnel. The safety instructions in 
chapter Safety on page 5 must be followed.

Diagnostic displays

The drive detects error situations and reports them using:

• the green and red LED on the body of the drive 

• the status LED on the control panel (if an Assistant Control Panel is attached to 
the drive)

• the control panel display (if a control panel is attached to the drive)

• the Fault Word and Alarm Word parameter bits (parameters 0305 to 0309). See 
Group 03: FB ACTUAL SIGNALS on page 108 for the bit definitions.

The form of the display depends on the severity of the error. You can specify the 
severity for many errors by directing the drive to:

• ignore the error situation

• report the situation as an alarm

• report the situation as a fault. 

Red – Faults

The drive signals that it has detected a severe error, or fault, by:

• enabling the red LED on the drive (LED is either steady on or blinking)

• showing the steady red status LED on the control panel (if attached to the drive)

• setting an appropriate bit in a Fault Word parameter (0305 to 0307)

• overriding the control panel display with the display 
of a fault code in the Fault mode (figures on the 
right) 

• stopping the motor (if it was on).

The fault code on the control panel display is 
temporary. Pressing any of the following keys removes 
the fault message: MENU, ENTER, UP, or DOWN key. 

00:00

                     

AI1 LOSS

FAULTLOC

FAULT 7

LOC                        
                           

                    FWD    

F0007 
Diagnostics
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The message reappears after a few seconds if the control panel is not touched and 
the fault is still active.

Flashing green – Alarms

For less severe errors, called alarms, the diagnostic display is advisory. For these 
situations, the drive is simply reporting that it had detected something “unusual.” In 
these situations, the drive:

• flashes the green LED on the drive (does not apply to alarms that arise from 
control panel operation errors)

• flashes the green LED on the control panel (if attached to the drive)

• sets an appropriate bit in an Alarm Word parameter (0308 or 0309). See Group 
03: FB ACTUAL SIGNALS on page 108 for the bit definitions

• overrides the control panel display with the display 
of an alarm code and/or name in the Fault mode 
(figures on the right).

Alarm messages disappear from the control panel 
display after a few seconds. The message returns 
periodically as long as the alarm condition exists.

Correcting faults

The recommended corrective action for faults is:

• Use the table in section Fault listing below to find and address the root cause of 
the problem.

• Reset the drive. See section Fault resetting on page 259.

Fault listing

The following table lists the faults by code number and describes each. The fault 
name is the long form shown in the Fault mode of the Assistant Control Panel when 
the fault occurs. The fault names shown (for Assistant Control Panel only) in the 
Fault Logger mode (see page 57) and the fault names for parameter 0401 LAST 
FAULT may be shorter. 

Fault 
code

Fault name in 
panel

Description and recommended corrective action

1 OVERCURRENT Output current is excessive. Check for and correct:
• Excessive motor load.
• Insufficient acceleration time (parameters 2202 ACCELER TIME 1 and 

2205 ACCELER TIME 2).
• Faulty motor, motor cables or connections.

00:00

                     

PANEL LOSS

ALARMLOC

ALARM 2008

LOC                        
                           

                    FWD    

A2008 
Diagnostics
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2 DC OVERVOLT Intermediate circuit DC voltage is excessive. Check for and correct:
• Static or transient overvoltages in the input power supply. 
• Insufficient deceleration time (parameters 2203 DECELER TIME 1 and 

2206 DECELER TIME 2).
• Undersized brake chopper (if present).
• Verify that overvoltage controller is ON (using parameter 2005).

3 DEV OVERTEMP Drive heatsink is overheated. Temperature is at or above limit.
R1…R4: 115 °C (239 °F)
R5, R6: 125 °C (257 °F) 
Check for and correct:
• Fan failure.
• Obstructions in the air flow.
• Dirt or dust coating on the heat sink.
• Excessive ambient temperature.
• Excessive motor load.

4 SHORT CIRC Fault current. Check for and correct:
• A short-circuit in the motor cable(s) or motor.
• Supply disturbances.

5 RESERVED Not used.

6 DC UNDERVOLT Intermediate circuit DC voltage is not sufficient. Check for and correct:
• Missing phase in the input power supply.
• Blown fuse.
• Undervoltage on mains.

7 AI1 LOSS Analog input 1 loss. Analog input value is less than AI1 FAULT LIMIT (3021). 
Check for and correct:
• Source and connection for analog input.
• Parameter settings for AI1 FAULT LIMIT (3021) and 3001 AI<MIN FUNCTION.

8 AI2 LOSS Analog input 2 loss. Analog input value is less than AI2 FAULT LIMIT (3022). 
Check for and correct:
• Source and connection for analog input.
• Parameter settings for AI2 FAULT LIMIT (3022) and 3001 AI<MIN FUNCTION.

9 MOT OVERTEMP Motor is too hot, based on either the drive’s estimate or on temperature 
feedback.
• Check for overloaded motor.
• Adjust the parameters used for the estimate (3005…3009).
• Check the temperature sensors and Group 35: MOTOR TEMP MEAS 

parameters.

10 PANEL LOSS Panel communication is lost and either:
• Drive is in local control mode (the control panel displays LOC), or
• Drive is in remote control mode (REM) and is parameterized to accept 

start/stop, direction or reference from the control panel. 
To correct check:
• Communication lines and connections.
• Parameter 3002 PANEL COMM ERR.
• Parameters in Group 10: START/STOP/DIR and Group 11: 

REFERENCE SELECT (if drive operation is REM).

Fault 
code

Fault name in 
panel

Description and recommended corrective action
Diagnostics
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11 ID RUN FAIL The Motor ID Run was not completed successfully. Check for and correct:
• Motor connections.
• Motor parameters 9905…9909.

12 MOTOR STALL Motor or process stall. Motor is operating in the stall region. Check for and 
correct:
• Excessive load.
• Insufficient motor power. 
• Parameters 3010…3012.

13 RESERVED Not used.

14 EXT FAULT 1 Digital input defined to report first external fault is active. See parameter 
3003 EXTERNAL FAULT 1.

15 EXT FAULT 2 Digital input defined to report second external fault is active. See parameter 
3004 EXTERNAL FAULT 2.

16 EARTH FAULT Possible ground fault detected in the motor or motor cables. The drive 
monitors for ground faults while the drive is running and while the drive is 
not running. Detection is more sensitive when the drive is not running and 
can produce false positives.
Possible corrections:
• Check for/correct faults in the input wiring.
• Verify that motor cable does not exceed maximum specified length.
• A delta grounded input power supply and motor cables with high 

capacitance may result in erroneous error reports during non-running 
tests. To disable response to fault monitoring when the drive is not 
running, use parameter 3023 WIRING FAULT. To disable response to all 
ground fault monitoring, use parameter 3017 EARTH FAULT.

Note: Disabling earth fault (ground fault) may void the warranty.

17 OBSOLETE Not used.

18 THERM FAIL Internal fault. The thermistor measuring the internal temperature of the 
drive is open or shorted. Contact your local ABB representative.

19 OPEX LINK Internal fault. A communication-related problem has been detected on the 
fiber optic link between the control and OINT boards. Contact your local 
ABB representative. 

20 OPEX PWR Internal fault. Exceptionally low voltage detected on the OINT power supply. 
Contact your local ABB representative. 

21 CURR MEAS Internal fault. Current measurement is out of range. Contact your local ABB 
representative.

22 SUPPLY PHASE Ripple voltage in the DC link is too high. Check for and correct:
• Missing mains phase.
• Blown fuse.

Fault 
code

Fault name in 
panel

Description and recommended corrective action
Diagnostics
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23 ENCODER ERR The drive is not detecting a valid encoder signal. Check for and correct:
• Encoder presence and proper connection (reverse wired = channel A 

connected to terminal of channel B or vice versa, loose connection or 
short circuit).

• Voltage logic levels are outside of the specified range.
• A working and properly connected Pulse Encoder Interface Module, 

OTAC-01.
• Wrong value entered in parameter 5001 PULSE NR. A wrong value will 

only be detected if the error is such that the calculated slip is greater 
than 4 times the rated slip of the motor.

• Encoder is not being used, but parameter 5002 ENCODER ENABLE = 
1 (ENABLE).

24 OVERSPEED Motor speed is greater than 120% of the larger (in magnitude) of 2001 
MINIMUM SPEED or 2002 MAXIMUM SPEED.  Check for and correct:
• Parameter settings for 2001 and 2002.
• Adequacy of motor braking torque.
• Applicability of torque control.
• Brake chopper and resistor.

25 RESERVED Not used.

26 DRIVE ID Internal fault. Configuration Block Drive ID is not valid. Contact your local 
ABB representative.

27 CONFIG FILE Internal configuration file has an error. Contact your local ABB 
representative.

28 SERIAL 1 ERR  Fieldbus communication has timed out. Check for and correct:
• Fault setup (3018 COMM FAULT FUNC and 3019 COMM FAULT TIME).
• Communication settings (Group 51: EXT COMM MODULE or Group 53: 

EFB PROTOCOL as appropriate).
• Poor connections and/or noise on line.

29 EFB CON FILE Error in reading the configuration file for the embedded fieldbus. 

30 FORCE TRIP Fault trip forced by the fieldbus. See the fieldbus User’s Manual. 

31 EFB 1 Fault code reserved for the embedded fieldbus (EFB) protocol application. 
The meaning is protocol dependent. 

32 EFB 2 

33 EFB 3 

34 MOTOR PHASE Fault in the motor circuit. One of the motor phases is lost. Check for and 
correct:
• Motor fault.
• Motor cable fault.
• Thermal relay fault (if used).
• Internal fault.

35 OUTP WIRING Possible power wiring error detected. When the drive is not running it 
monitors for an improper connection between the drive input power and the 
drive output. Check for and correct:
• Proper input wiring – line voltage is NOT connected to drive output.
• The fault can be erroneously declared if the input power is a delta 

grounded system and motor cable capacitance is large. This fault can be 
disabled using parameter 3023 WIRING FAULT.

Fault 
code

Fault name in 
panel

Description and recommended corrective action
Diagnostics
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Faults that indicate conflicts in the parameter settings are listed below.

36 INCOMPATIBLE 
SW

The drive cannot use the software.
• Internal fault.
• The loaded software is not compatible with the drive. 
• Call support representative.

37 CB OVERTEMP Drive control board is overheated. The fault trip limit is 88 °C. Check for and 
correct:
• Excessive ambient temperature.
• Fan failure.
• Obstructions in the air flow.
Not for drives with an OMIO control board.

38 USER LOAD 
CURVE

Condition defined by parameter 3701 USER LOAD C MODE has been valid 
longer than the time defined by 3703 USER LOAD C TIME.

101…
199

SYSTEM ERROR Error internal to the drive. Contact your local ABB representative and report 
the error number.

201…
299

SYSTEM ERROR Error in the system. Contact your local ABB representative and report the 
error number.

- UNKNOWN 
DRIVE TYPE: 
ACS550
SUPPORTED 
DRIVES: X

Wrong type of panel, i.e. panel that supports drive X but not the ACS550, 
has been connected to the ACS550. 

Fault 
code

Fault name in 
panel

Description and recommended corrective action

1000 PAR HZRPM Parameter values are inconsistent. Check for any of the following:
• 2001 MINIMUM SPEED > 2002 MAXIMUM SPEED.
• 2007 MINIMUM FREQ > 2008 MAXIMUM FREQ.
• 2001 MINIMUM SPEED / 9908 MOTOR NOM SPEED is outside proper range 

(> 50).
• 2002 MAXIMUM SPEED / 9908 MOTOR NOM SPEED is outside proper range 

(> 50).
• 2007 MINIMUM FREQ / 9907 MOTOR NOM FREQ is outside proper range 

(> 50).
• 2008 MAXIMUM FREQ / 9907 MOTOR NOM FREQ is outside proper range 

(> 50).

1001 PAR PFC REF 
NEG 

Parameter values are inconsistent. Check for the following:
• 2007 MINIMUM FREQ is negative, when 8123 PFC ENABLE is active.

1002 RESERVED Not used.

1003 PAR AI SCALE Parameter values are inconsistent. Check for any of the following:
• 1301 MINIMUM AI1 > 1302 MAXIMUM AI1.
• 1304 MINIMUM AI2 > 1305 MAXIMUM AI2.

1004 PAR AO SCALE Parameter values are inconsistent. Check for any of the following:
• 1504 MINIMUM AO1 > 1505 MAXIMUM AO1.
• 1510 MINIMUM AO2 > 1511 MAXIMUM AO2.

Fault 
code

Fault name in 
panel

Description and recommended corrective action
Diagnostics
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Fault resetting

The ACS550 can be configured to automatically reset certain faults. Refer to 
parameter Group 31: AUTOMATIC RESET.

WARNING! If an external source for start command is selected and it is active, the 
ACS550 may start immediately after fault reset.

1005 PAR PCU 2 Parameter values for power control are inconsistent: Improper motor 
nominal kVA or motor nominal power. Check for the following:
• 1.1 < (9906 MOTOR NOM CURR · 9905 MOTOR NOM VOLT · 1.73 / PN) < 3.0

where: PN = 1000 · 9909 MOTOR NOM POWER (if units are kW)
or PN = 746 · 9909 MOTOR NOM POWER (if units are hp, e.g. in US) 

1006 PAR EXT RO Parameter values are inconsistent. Check for the following:
• Extension relay module not connected and 
• 1410…1412 RELAY OUTPUTS 4…6 have non-zero values.

1007 PAR FIELDBUS 
MISSING

Parameter values are inconsistent. Check for and correct:
• A parameter is set for fieldbus control (e.g. 1001 EXT1 COMMANDS = 10 

(COMM)), but 9802 COMM PROT SEL = 0.

1008 PAR PFC MODE Parameter values are inconsistent – 9904 MOTOR CTRL MODE must be = 3 
(SCALAR:FREQ), when 8123 PFC ENABLE is activated. 

1009 PAR PCU 1 Parameter values for power control are inconsistent: Improper motor 
nominal frequency or speed. Check for both of the following:
• 1 < (60 · 9907 MOTOR NOM FREQ / 9908 MOTOR NOM SPEED < 16
• 0.8 < 9908 MOTOR NOM SPEED / 

(120 · 9907 MOTOR NOM FREQ / Motor Poles) < 0.992

1010/
1011

RESERVED Not used.

1012 PAR PFC IO 1 IO configuration is not complete – not enough relays are parameterized to 
PFC. Or, a conflict exists between Group 14: RELAY OUTPUTS, parameter 
8117 NR OF AUX MOT and parameter 8118 AUTOCHNG INTERV.

1013 PAR PFC IO 2 IO configuration is not complete – the actual number of PFC motors 
(parameter 8127, MOTORS) does not match the PFC motors in Group 14: 
RELAY OUTPUTS and parameter 8118 AUTOCHNG INTERV.

1014 PAR PFC IO 3 IO configuration is not complete – the drive is unable to allocate a digital 
input (interlock) for each PFC motor (parameters 8120 INTERLOCKS and 
8127 MOTORS).

1015 RESERVED Not used.

1016 PAR USER LOAD C Parameter values for the user load curve are inconsistent. Check that the 
following conditions are met:
• 3704 LOAD FREQ 1 < 3707 LOAD FREQ 2 < 3710 LOAD FREQ 3 < 

3713 LOAD FREQ 4 < 3716 LOAD FREQ 5.
• 3705 LOAD TORQ LOW 1 < 3706 LOAD TORQ HIGH 1.
• 3708 LOAD TORQ LOW 2 < 3709 LOAD TORQ HIGH 2.
• 3711 LOAD TORQ LOW 3 < 3712 LOAD TORQ HIGH 3.
• 3714 LOAD TORQ LOW 4 < 3715 LOAD TORQ HIGH 4.
• 3717 LOAD TORQ LOW 5 < 3718 LOAD TORQ HIGH 5.

Fault 
code

Fault name in 
panel

Description and recommended corrective action
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Flashing red LED 

To reset the drive for faults indicated by a flashing red LED:

• Turn the power off for 5 minutes. 

Red LED

To reset the drive for faults indicated by a red LED (on, not flashing), correct the 
problem and do one of the following:

• Press RESET from the control panel.

• Turn the power off for 5 minutes. 

Depending on the value of 1604 FAULT RESET SEL, the following could also be used to 
reset the drive: 

• digital input

• serial communication. 

When the fault has been corrected, the motor can be started.

History

For reference, the last three fault codes are stored into parameters 0401, 0412, 
0413. For the most recent fault (identified by parameter 0401), the drive stores 
additional data (in parameters 0402…0411) to aid in troubleshooting a problem. For 
example, parameter 0404 stores the motor speed at the time of the fault.

The Assistant Control Panel provides additional information about the fault history. 
See section Fault Logger mode on page 57 for more information. 

To clear the fault history (all of the Group 04: FAULT HISTORY parameters): 

1. Using the control panel in the Parameters mode, select parameter 0401.

2. Press EDIT (or ENTER on the Basic Control Panel). 

3. Press UP and DOWN at the same time.

4. Press SAVE.

Correcting alarms

The recommended corrective action for alarms is:

• Determine if the alarm requires any corrective action (action is not always 
required).

• Use the table in section Alarm listing below to find and address the root cause of 
the problem.
Diagnostics

lse Id TMS1376 Active 04/08/2015 Page 880 of 1480



ACS550-01/U1 User’s Manual 261

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id
Alarm listing

The following table lists the alarms by code number and describes each.

Alarm 
code

Display Description

2001 OVERCURRENT Current limiting controller is active. Check for and correct:
• Excessive motor load.
• Insufficient acceleration time (parameters 2202 ACCELER TIME 1 and 

2205 ACCELER TIME 2).
• Faulty motor, motor cables or connections.

2002 OVERVOLTAGE Overvoltage controller is active. Check for and correct: 
• Static or transient overvoltages in the input power supply. 
• Insufficient deceleration time (parameters 2203 DECELER TIME 1 and 

2206 DECELER TIME 2).

2003 UNDERVOLTAGE Undervoltage controller is active. Check for and correct: 
• Undervoltage on mains.

2004 DIR LOCK The change in direction being attempted is not allowed. Either:
• Do not attempt to change the direction of motor rotation, or
• Change parameter 1003 DIRECTION to allow direction change (if 

reverse operation is safe).

2005 IO COMM  Fieldbus communication has timed out. Check for and correct:
• Fault setup (3018 COMM FAULT FUNC and 3019 COMM FAULT TIME).
• Communication settings (Group 51: EXT COMM MODULE or 

Group 53: EFB PROTOCOL as appropriate).
• Poor connections and/or noise on line.

2006 AI1 LOSS Analog input 1 is lost, or value is less than the minimum setting. 
Check:
• Input source and connections.
• Parameter that sets the minimum (3021).
• Parameter that sets the alarm/fault operation (3001),

2007 AI2 LOSS Analog input 2 is lost, or value is less than the minimum setting. 
Check:
• Input source and connections.
• Parameter that sets the minimum (3022).
• Parameter that sets the alarm/fault operation (3001). 

2008 PANEL LOSS Panel communication is lost and either:
• Drive is in local control mode (the control panel displays LOC), or
• Drive is in remote control mode (REM) and is parameterized to 

accept start/stop, direction or reference from the control panel. 
To correct check:
• Communication lines and connections.
• Parameter 3002 PANEL COMM ERR.
• Parameters in Group 10: START/STOP/DIR and Group 11: 

REFERENCE SELECT (if drive operation is REM).
Diagnostics
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2009 DEVICE 
OVERTEMP

Drive heatsink is hot. This alarm warns that a DEVICE OVERTEMP fault 
may be near.
R1…R4: 100 °C (212 °F)
R5, R6: 110 °C (230 °F) 
Check for and correct:
• Fan failure.
• Obstructions in the air flow.
• Dirt or dust coating on the heat sink.
• Excessive ambient temperature.
• Excessive motor load.

2010 MOTOR TEMP Motor is hot, based on either the drive’s estimate or on temperature 
feedback. This alarm warns that a MOT OVERTEMP fault trip may be 
near. Check:
• Check for overloaded motor.
• Adjust the parameters used for the estimate (3005…3009).
• Check the temperature sensors and Group 35: MOTOR TEMP 

MEAS.

2011 RESERVED Not used.

2012 MOTOR STALL Motor is operating in the stall region. This alarm warns that a MOTOR 
STALL fault trip may be near. 

2013   
(Note 1)

AUTORESET This alarm warns that the drive is about to perform an automatic fault 
reset, which may start the motor. 
• To control automatic reset, use Group 31: AUTOMATIC RESET.

2014 
(Note 1)

AUTOCHANGE This alarm warns that the PFC autochange function is active. 
• To control PFC, use Group 81: PFC CONTROL and the PFC macro 

on page 80.

2015 PFC I LOCK This alarm warns that the PFC interlocks are active, which means that 
the drive cannot start the following:
• Any motor (when Autochange is used). 
• The speed regulated motor (when Autochange is not used).

2016/
2017

RESERVED Not used.

2018 
(Note 1)

PID SLEEP This alarm warns that the PID sleep function is active, which means 
that the motor could accelerate when the PID sleep function ends. 
• To control PID sleep, use parameters 4022…4026 or 4122…4126.

2019 ID RUN Performing ID Run.

2020 RESERVED Not used.

2021 START ENABLE 1 
MISSING

This alarm warns that the Start Enable 1 signal is missing.
• To control Start Enable 1 function, use parameter 1608.
To correct, check:
• Digital input configuration.
• Communication settings.

2022 START ENABLE 2 
MISSING

This alarm warns that the Start Enable 2 signal is missing.
• To control Start Enable 2 function, use parameter 1609.
To correct, check:
• Digital input configuration.
• Communication settings.

Alarm 
code

Display Description
Diagnostics
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Alarm codes (Basic Control Panel)

The Basic Control Panel indicates control panel alarms with a code, A5xxx. The 
following table lists the alarm codes and descriptions. 

2023 EMERGENCY 
STOP

Emergency stop activated.

2024 ENCODER ERROR The drive is not detecting a valid encoder signal. Check for and 
correct:
• Encoder presence and proper connection (reverse wired, loose 

connection,or short circuit).
• Voltage logic levels are outside of the specified range.
• A working and properly connected Pulse Encoder Interface Module, 

OTAC-01.
• Wrong value entered in parameter 5001 PULSE NR. A wrong value 

will only be detected if the error is such that the calculated slip is 
greater than 4 times the rated slip of the motor.

• Encoder is not being used, but parameter 5002 ENCODER ENABLE = 
1 (ENABLE).

2025 FIRST START Signals that a the drive is performing a First Start evaluation of motor 
characteristics. This is normal the first time the motor is run after motor 
parameters are entered or changed. See parameter 9910 ID RUN for a 
description of motor models.

2026 RESERVED Not used.

2027 USER LOAD 
CURVE

This alarm warns that the condition defined by parameter 3701 USER 
LOAD C MODE has been valid longer than half of the time defined by 
3703 USER LOAD C TIME.

2028 START DELAY Shown during the Start delay. See parameter 2113 START DELAY.

Note 1. Even when the relay output is configured to indicate alarm conditions (e.g. parameter 
1401 RELAY OUTPUT 1 = 5 (ALARM) or 16 (FLT/ALARM)), this alarm is not indicated by a relay 
output.

Code Description

5001 Drive is not responding.

5002 The communication profile is incompatible with the drive.

5010 The panel’s parameter backup file is corrupted. 

5011 Drive is controlled from another source. 

5012 Rotation direction is locked. 

5013 Button is disabled, because start is inhibited.

5014 Button is disabled, because drive is faulted. 

5015 Button is disabled, because local mode lock is on. 

5018 Parameter default value can’t be found. 

5019 Writing a non-zero value is prohibited (can only write a zero value). 

5020 Group or parameter does not exist or parameter value is inconsistent.

5021 Group or parameter is hidden. 

5022 Group or parameter is write protected. 

5023 Modification is not allowed while the drive is running. 

Alarm 
code

Display Description
Diagnostics
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5024 Drive is busy, try again.

5025 Write is not allowed while upload or download is in progress.

5026 Value is at or below low limit. 

5027 Value is at or above high limit. 

5028 Value is invalid – doesn't match any values in the discrete values list. 

5029 Memory is not ready, try again.

5030 Request is invalid.

5031 Drive is not ready, e.g due to low DC voltage.

5032 Parameter error was detected.

5040 Selected parameter set can’t be found in the current parameter backup.

5041 Parameter backup doesn't fit into memory.

5042 Selected parameter set can’t be found in the current parameter backup.

5043 No start inhibit was granted.

5044 Parameter backup versions do not match.

5050 Parameter upload was aborted.

5051 File error was detected.

5052 Parameter upload attempt has failed.

5060 Parameter download was aborted.

5062 Parameter download attempt has failed.

5070 Panel backup memory write error was detected.

5071 Panel backup memory read error was detected.

5080 Operation is not allowed, because the drive is not in local mode.

5081 Operation is not allowed, because a fault is active.

5083 Operation is not allowed, because parameter lock is not open.

5084 Operation is not allowed, because drive is busy, try again.

5085 Download is not allowed, because drive types are incompatible. 

5086 Download is not allowed, because drive models are incompatible. 

5087 Download is not allowed, because parameter sets do not match. 

5088 Operation failed, because a drive memory error was detected.

5089 Download failed, because a CRC error was detected.

5090 Download failed, because a data processing error was detected.

5091 Operation failed, because a parameter error was detected.

5092 Download failed, because parameter sets do not match.

Code Description
Diagnostics
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Maintenance 

WARNING! Read chapter Safety on page 5 before performing any maintenance on 
the equipment. Ignoring the safety instructions can cause injury or death. 

Maintenance intervals

If installed in an appropriate environment, the drive requires very little maintenance. 
This table lists the routine maintenance intervals recommended by ABB. 

Consult your local ABB Service representative for more details on the maintenance. 
On the Internet, go to  www.abb.com/drive and select Drive Services – Maintenance 
and Field Services.

Heatsink

The heatsink fins accumulate dust from the cooling air. Since a dusty heatsink is less 
efficient at cooling the drive, overtemperature faults become more likely. In a 
“normal” environment (not dusty, not clean) check the heatsink annually, in a dusty 
environment check more often.

Clean the heatsink as follows (when necessary): 

1. Remove power from the drive.

2. Remove the cooling fan (see section Main fan replacement on page 266).

3. Blow clean compressed air (not humid) from bottom to top and simultaneously use a 
vacuum cleaner at the air outlet to trap the dust. 

Note: If there is a risk of the dust entering adjoining equipment, perform the cleaning 
in another room. 

Maintenance Interval Instruction

Heatsink temperature check 
and cleaning

Depends on the dustiness of the 
environment (every 6…12 
months)

See Heatsink on page 265.

Main cooling fan replacement Every six years See Main fan replacement on 
page 266.

Internal enclosure cooling fan 
replacement 
(IP54 / UL type 12 drives)

Every three years. See Internal enclosure fan 
replacement on 268.

Capacitor reforming Every year when stored See Reforming on page 269.

Capacitor replacement 
(frame sizes R5 and R6)

Every nine years See Replacement on page 269.

Replace battery in the Assistant 
Control Panel

Every ten years See Battery on page 269.
Maintenance
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4. Reinstall the cooling fan.

5. Restore power.

Main fan replacement

The drive’s main cooling fan has a life span of about 60 000 operating hours at 
maximum rated operating temperature and drive load. The expected life span 
doubles for each 10 °C (18 °F) drop in the fan temperature (fan temperature is a 
function of ambient temperatures and drive loads).

Fan failure can be predicted by the increasing noise from fan bearings and the 
gradual rise in the heatsink temperature in spite of heatsink cleaning. If the drive is 
operated in a critical part of a process, fan replacement is recommended once these 
symptoms start appearing. Replacement fans are available from ABB. Do not use 
other than ABB specified spare parts.

Frame sizes R1…R4

To replace the fan:

1. Remove power from the drive.

2. Remove drive cover.

3. For frame size:

• R1, R2: Press together the retaining clips on the fan 
cover sides, and lift. 

• R3, R4: Press in on the lever located on the left side 
of the fan mount, and rotate the fan up and out.

4. Disconnect the fan cable. 

5. Reinstall the fan in reverse order.

6. Restore power.

Frame size R5

To replace the fan: 

1. Remove power from drive.

2. Remove the screws attaching the fan. 

3. Remove the fan: Swing the fan out on its hinges.

4. Disconnect the fan cable. 

5. Reinstall the fan in reverse order.

6. Restore power.

Arrows in the fan show the directions of the rotation and air flow.

X0021

3

4

2

23 

X5023

Bottom view
Maintenance
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Frame size R6

To replace the fan:

1. Remove power from the drive.

2. Remove the screw attaching the fan casing 
and let the casing lean down against the 
limiters. 

3. Slide out the cable connector and disconnect 
it.

4. Take off the casing and replace the fan onto 
the casing’s pins.

5. Reinstall the casing in reverse order.

6. Restore power.

2

3

4

Maintenance
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Internal enclosure fan replacement

IP54 / UL type 12 enclosures have an additional internal fan to circulate air inside the 
enclosure.

Frame sizes R1…R4

To replace the internal enclosure fan in frame sizes R1 to 
R3 (located at the top of the drive) and R4 (located in front 
of the drive):

1. Remove power from the drive.

2. Remove the front cover.

3. The housing that holds the fan in place has barbed 
retaining clips at each corner. Press all four clips toward 
the center to release the barbs.

4. When the clips/barbs are free, pull the housing up to 
remove from the drive.

5. Disconnect the fan cable.

6. Install the fan in reverse order, noting that:

• The fan air flow is up (refer to the arrow on fan).

• The fan wire harness is toward the front.

• The notched housing barb is located in the right-rear 
corner.

• The fan cable connects just forward of the fan at the 
top of the drive.

Frame sizes R5 and R6

To replace the internal enclosure fan in frame sizes R5 or R6:

1. Remove power from the drive. 

2. Remove the front cover. 

3. Lift the fan out and disconnect the cable.

4. Install the fan in reverse order.

5. Restore power.

4

3

5

FM

R1…R3

3AUA000000404

3

4

5

R4
Maintenance
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Capacitors

Reforming

The drive DC link capacitors need to be reformed (re-aged) if the drive has been 
non-operational for more than one year. Without reforming, capacitors may be 
damaged when the drive starts to operate. It is therefore recommended to reform the 
capacitors once a year. See section Serial number on page 13 for how to check the 
date of manufacture from the serial number shown on the drive labels.

For information on reforming the capacitors, refer to Guide for Capacitor Reforming 
in ACS50, ACS55, ACS150, ACS310, ACS320, ACS350, ACS550 and ACH550 
(3AFE68735190 [English]), available on the Internet (go to www.abb.com and enter 
the code in the Search field).

Replacement

The drive intermediate circuit employs several electrolytic capacitors. Their life span 
is from 35 000…90 000 hours depending on drive loading and ambient temperature. 
Capacitor life can be prolonged by lowering the ambient temperature. 

It is not possible to predict a capacitor failure. Capacitor failure is usually followed by 
a input power fuse failure or a fault trip. Contact ABB if capacitor failure is suspected. 
Replacements for frame size R5 and R6 are available from ABB. Do not use other 
than ABB specified spare parts.

Control panel

Cleaning

Use a soft damp cloth to clean the control panel. Avoid harsh cleaners which could 
scratch the display window.

Battery

A battery is only used in Assistant Control Panels that have the clock function 
available and enabled. The battery keeps the clock operating in memory during 
power interruptions. 

The expected life for the battery is greater than ten years. To remove the battery, use 
a coin to rotate the battery holder on the back of the control panel. Replace the 
battery with type CR2032.

Note: The battery is NOT required for any control panel or drive function, except the 
clock.
Maintenance
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Technical data

Ratings

By type designation, the table below provides ratings for the ACS550 adjustable 
speed AC drive, including:

• IEC ratings 

• NEMA ratings (shaded columns) 

• frame size.

Ratings, 208…240 V drives

Abbreviated column headers are described in section Symbols on page 273.
Type Normal use Heavy-duty use 

Frame 
sizeACS550-x1-

see below 

I2N

A

PN

kW

PN

hp

I2hd 

A

Phd 

 kW

Phd 

 hp

Three-phase supply voltage, 208…240 V 
-04A6-2 4.6 0.75 1 3.5 0.55 0.75 R1
-06A6-2 6.6 1.1 1.5 4.6 0.75 1 R1
-07A5-2 7.5 1.5 2 6.6 1.1 1.5 R1
-012A-2 11.8 2.2 3 7.5 1.5 2 R1
-017A-2 16.7 4 5 11.8 2.2 3 R1
-024A-2 24.2 5.5 7.5 16.7 4 5 R2
-031A-2 30.8 7.5 10 24.2 5.5 7.5 R2
-046A-2 46.2 11 15 30.8 7.5 10 R3
-059A-2 59.4 15 20 46.2 11 15 R3
-075A-2 74.8 18.5 25 59.4 15 20 R4
-088A-2 88.0 22 30 74.8 18.5 25 R4
-114A-2 114 30 40 88.0 22 30 R4
-143A-2 143 37 50 114 30 40 R6
-178A-2 178 45 60 150 37 50 R6
-221A-2 221 55 75 178 45 60 R6
-248A-2 248 75 100 192 55 75 R6

00467918.xls C
Technical data
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Ratings, 380…480 V drives

Abbreviated column headers are described in section Symbols on page 273.
Type Normal use Heavy-duty use 

Frame 
sizeACS550-x1-

see below 

I2N

A

PN

kW

PN

hp

I2hd 

A

Phd 

 kW

Phd 

 hp

Three-phase supply voltage, 380…480 V 

-03A3-4 3.3 1.1 1.5 2.4 0.75 1 R1
-04A1-4 4.1 1.5 2 3.3 1.1 1.5 R1
-05A4-4 5.4 2.2 Note 1 4.1 1.5 Note 1 R1
-06A9-4 6.9 3 3 5.4 2.2 3 R1
-08A8-4 8.8 4 5 6.9 3 3 R1
-012A-4 11.9 5.5 7.5 8.8 4 5 R1
-015A-4 15.4 7.5 10 11.9 5.5 7.5 R2
-023A-4 23 11 15 15.4 7.5 10 R2
-031A-4 31 15 20 23 11 15 R3
-038A-4 38 18.5 25 31 15 20 R3
-045A-4 45 22 30 38 18.5 25 R3
-059A-4 59 30 40 44 22 30 R4
-072A-4 72 37 50 59 30 40 R4
-078A-4 77 Note 2 60 72 Note 2 50 R4
-087A-4 87 45 Note 1 72 37 Note 1 R4
-097A-4 97 Note 2 75 77 Note 2 60 R4
-125A-4 125 55 Note 1 87 45 Note 1 R5
-125A-4 125 Note 2 100 96 Note 2 75 R5
-157A-4 157 75 125 124 55 100 R6
-180A-4 180 90 150 156 75 125 R6
-195A-4 205 110 Note 1 162 90 Note 1 R6
-246A-4 246 132 200 192 110 150 R6
-290A-4 290 160 Note 1 246 132 200 R6

00467918.xls C
1. Not available in ACS550-U1 series.
2. Not available in ACS550-01 series.
Technical data
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Ratings, 500…600 V drives

Abbreviated column headers are described in section Symbols on page 273.

Symbols

Sizing

The current ratings are the same regardless of the supply voltage within one voltage 
range. To achieve the rated motor power given in the table, the rated current of the 
drive must be higher than or equal to the rated motor current. Also note that:

• the ratings apply for ambient temperature of 40 °C (104 °F) 

• the maximum allowed motor shaft power is limited to 1.5 · Phd. If the limit is 
exceeded, motor torque and current are automatically restricted. The function 
protects the input bridge of the drive against overload.

In multimotor systems, the output current of the drive must be equal to or greater 
than the calculated sum of the input currents of all motors.

Type Normal use Heavy-duty use 
Frame 
sizeACS550-U1-

see below 

I2N

A

PN

kW

PN

hp

I2hd 

A

Phd 

 kW

Phd 

 hp

Three-phase supply voltage, 500…600 V  (Note 1)
-02A7-6 2.7 1.5 2 2.4 1.1 1.5 R2
-03A9-6 3.9 2.2 3 2.7 1.5 2 R2
-06A1-6 6.1 4 5 3.9 2.2 3 R2
-09A0-6 9.0 5.5 7.5 6.1 4 5 R2
-011A-6 11 7.5 10 9.0 5.5 7.5 R2
-017A-6 17 11 15 11 7.5 10 R2
-022A-6 22 15 20 17 11 15 R3
-027A-6 27 18.5 25 22 15 20 R3
-032A-6 32 22 30 27 18.5 25 R4
-041A-6 41 30 40 32 22 30 R4
-052A-6 52 37 50 41 30 40 R4
-062A-6 62 45 60 52 37 50 R4
-077A-6 77 55 75 62 45 60 R6
-099A-6 99 75 100 77 55 75 R6
-125A-6 125 90 125 99 75 100 R6
-144A-6 144 110 150 125 90 125 R6

00467918.xls C
1. Not available in ACS550-01 series.

Typical ratings:

Normal use (10% overload capability)
I2N continuous rms current. 10% overload is allowed for one minute in ten minutes. 
PN typical motor power in normal use. The kilowatt power ratings apply to most IEC, 4-pole 

motors. The horsepower ratings apply to most 4-pole NEMA motors. 
Heavy-duty use (50% overload capability)
I2hd continuous rms current. 50% overload is allowed for one minute in ten minutes.
Phd typical motor power in heavy duty use. The kilowatt power ratings apply to most IEC, 4-pole 

motors. The horsepower ratings apply to most 4-pole NEMA motors. 
Technical data
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Derating

The load capacity (current and power) decreases for certain situations, as defined 
below. In such situations, where full motor power is required, oversize the drive so 
that the derated value provides sufficient capacity. 

For example, if your application requires 15.4 A of motor current and a 8 kHz 
switching frequency, calculate the appropriate drive size requirement as follows:

The minimum size required = 15.4 A / 0.80 = 19.25 A
Where: 0.80 is the derating for 8 kHz switching frequency (see section Switching frequency derating 
on page 274).

Referring to I2N in the ratings tables (starting from page 271), the following drives 
exceed the I2N requirement of 19.25 A: ACS550-x1-023A-4, or ACS550-x1-024A-2.

Temperature derating

In the temperature range +40 °C…50 °C (+104 °F…122 °F), the rated output current 
is decreased 1% for every 1 °C (1.8 °F) above +40 °C (+104 °F). Calculate the 
output current by multiplying the current given in the rating table by the derating 
factor. 

Example If the ambient temperature is 50 °C (+122 °F), the derating factor is 
100% - 1%/°C · 10 °C = 90% or 0.90. 
The output current is then 0.90 · I2N or 0.90 · I2hd.

Altitude derating

In altitudes 1000…4000 m (3300…13,200 ft) above sea level, the derating is 1% for 
every 100 m (330 ft). If the installation site is higher than 2000 m (6600 ft) above sea 
level, please contact your local ABB distributor or office for further information.

Single phase supply derating

For 208…240 V series drives, a single phase supply can be used. In that case, the 
derating is 50%.

Switching frequency derating

When using the 8 kHz switching frequency (parameter 2606),

• derate all rated currents and powers (including drive's overload currents) to 80%.

When using the 12 kHz switching frequency (parameter 2606),

• derate all rated currents and powers (including drive's overload currents) to 65% 
(to 50% for 600 V, R4 frame sizes, that is for ACS550-U1-032A-6 … ACS550-U1-
062A-6),

• derate ambient temperature maximum to 30 °C (86 °F).

• Note: The continuous maximum current is limited to I2hd.

Note: Setting parameter 2607 SWITCH FREQ CTRL = 1 (ON) allows the drive to reduce 
the switching frequency if/when the drive’s internal temperature exceeds 80 °C (with 
12 kHz switching frequency) or 90 °C (with 8 kHz switching frequency). See the 
parameter description for 2607 for details.
Technical data
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Input power connections

WARNING! Do not operate the drive outside the nominal input line voltage range. 
Overvoltage can result in permanent damage to the drive.

Input power specifications

Disconnecting device for isolation

Install a hand-operated input disconnecting device (disconnecting means) between 
the AC power source and the drive. The disconnecting device must be of a type that 
can be locked to the open position for installation and maintenance work.

• Europe: To meet the European Union Directives, according to standard 
EN 60204-1, Safety of Machinery, the disconnecting device must be one of the 
following types:

– a switch-disconnector of utilization category AC-23B (EN 60947-3)
– a disconnector having an auxiliary contact that in all cases causes switching 

devices to break the load circuit before the opening of the main contacts of the 
disconnector (EN 60947-3)

– a circuit breaker suitable for isolation in accordance with EN 60947-2. 
• Other regions: The disconnecting device must conform to the applicable safety 

regulations.

Fuses

Branch circuit protection must be provided by the end user and sized per national 
and local electric codes. The following tables provide fuse recommendations for 
short circuit protection on the drive’s input power. 

The rated fuse currents given in the tables are the maximums for the 

mentioned fuse types. If smaller fuse ratings are used, check that the fuse rms 
current rating is larger than the input current. 

Input power (mains) connection specifications

Voltage (U1)

208/220/230/240 V AC 3-phase (or 1-phase) -15%…+10% for 
ACS550-x1-xxxx-2.
380/400/415/440/460/480 V AC 3-phase -15%…+10% for ACS550-x1-
xxxx-4.
500/525/575/600 V AC 3-phase -15%…+10% for ACS550-U1-xxxx-6.

Prospective short-
circuit current 

(IEC 629)

Maximum allowed prospective short-circuit current in the supply is 100 kA 
providing that the input power cable of the drive is protected with 
appropriate fuses. US: 100 000 AIC.

Frequency 48…63 Hz

Imbalance Max. ± 3% of nominal phase to phase input voltage

Fundamental power 
factor (cos phi1)

0.98 (at nominal load)

Cable temperature 
rating

90 °C (194 °F) rating minimum
Technical data
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Check that the operating time of the fuse is below 0.5 seconds. The operating 
time depends on the fuse type, the supply network impedance as well as the cross-
sectional area, material and length of the supply cable. In case the 0.5 seconds 
operating time is exceeded with the gG or T fuses, ultra rapid (aR) fuses will in most 
cases reduce the operating time to an acceptable level.

Fuses, 208…240 V drives 

Fuses, 380…480 V drives 

ACS550-x1-
see below

Input current
A

Input power (mains) fuses

IEC 60269 gG (A) UL Class T (A) Bussmann type

-04A6-2 4.6 10 10 JJS-10

-06A6-2 6.6

-07A5-2 7.5

-012A-2 11.8 16 15 JJS-15

-017A-2 16.7 25 25 JJS-25

-024A-2 24.2 30 JJS-30

-031A-2 30.8 40 40 JJS-40

-046A-2 46.2 63 60 JJS-60

-059A-2 59.4 80 JJS-80

-075A-2 74.8 80 100 JJS-100

-088A-2 88.0 100 110 JJS-110

-114A-2 114 125 150 JJS-150

-143A-2 143 200 200 JJS-200

-178A-2 178 250 250 JJS-250

-221A-2 221 315 300 JJS-300

-248A-2 248 350 JJS-350

00467918.xls C

ACS550-x1-
see below

Input current
A

Input power (mains) fuses

IEC 60269 gG (A) UL Class T (A) Bussmann type

-03A3-4 3.3 10 10 JJS-10

-04A1-4 4.1

-05A4-4 5.4

-06A9-4 6.9

-08A8-4 8.8 15 JJS-15

-012A-4 11.9 16

-015A-4 15.4 20 JJS-20

-023A-4 23 25 30 JJS-30

-031A-4 31 35 40 JJS-40

-038A-4 38 50 50 JJS-50

-045A-4 45 60 JJS-60

-059A-4 59 63 80 JJS-80

-072A-4 72 80 90 JJS-90

-078A-4 77 100 JJS-100
Technical data
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Fuses, 500…600 V drives 

Emergency stop devices

The overall design of the installation must include emergency stop devices and any 
other safety equipment that may be needed. Pressing STOP on the drive’s control 
panel does NOT:

• generate an emergency stop of the motor

• separate the drive from dangerous potential.

-087A-4 87 125 125 JJS-125 

-097A-4 97

-125A-4 125 160 175 JJS-175

-157A-4 157 200 200 JJS-200

-180A-4 180 250 250 JJS-250

-195A-4 205

-246A-4 246 315 350 JJS-350

-290A-4 290

00467918.xls C

ACS550-U1-
see below

Input current
A

Input power (mains) fuses

IEC 60269 gG (A) UL Class T (A) Bussmann type

-02A7-6 2.7 10 10 JJS-10

-03A9-6 3.9

-06A1-6 6.1

-09A0-6 9.0 16 15 JJS-15

-011A-6 11

-017A-6 17 25 25 JJS-25

-022A-6 22

-027A-6 27 35 40 JJS-40

-032A-6 32

-041A-6 41 50 50 JJS-50

-052A-6 52 60 60 JJS-60

-062A-6 62 80 80 JJS-80

-077A-6 77 100 JJS-100

-099A-6 99 125 150 JJS-150

-125A-6 125 160 175 JJS-175

-144A-6 144 200 200 JJS-200
00467918.xls C

ACS550-x1-
see below

Input current
A

Input power (mains) fuses

IEC 60269 gG (A) UL Class T (A) Bussmann type
Technical data
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Input power cables/wiring

Input wiring can be any of:

• a four conductor cable (three phases and ground/protective earth). Shielding is 
not required.

• four insulated conductors routed through conduit.

Size wiring according to local safety regulations, appropriate input voltage and the 
drive’s load current. In any case, the conductor must be less than the maximum limit 
defined by the terminal size (see section Drive’s power connection terminals on page 
280).

The table below lists copper and aluminium cable types for different load currents. 
These recommendations apply only for the conditions listed at the top of the table.

IEC NEC

Based on:
• EN 60204-1 and IEC 60364-5-2/2001
• PVC insulation
• 30 °C (86 °F) ambient temperature
• 70 °C (158 °F) surface temperature
• cables with concentric copper shield
• not more than nine cables laid on cable ladder 

side by side.

Based on:
• NEC Table 310-16 for copper wires
• 90 °C (194 °F) wire insulation
• 40 °C (104 °F) ambient temperature
• not more than three current-carrying 

conductors in raceway or cable, or earth 
(directly buried)

• copper cables with concentric copper shield. 

Max. load 
current

A

Cu cable

mm2

Max. load 
current

A

Al cable

mm2

Max. load 
current

A

Cu wire size 

AWG/kcmil

14 3×1.5 Aluminium cable 
cannot be used with 
frame sizes R1…R5 
because of its lower 
capacity.

22.8 14

20 3×2.5 27.3 12

27 3×4 36.4 10

34 3×6 50.1 8

47 3×10 68.3 6

62 3×16 86.5 4

79 3×25 100 3

98 3×35 91 3×50 118 2

119 3×50 117 3×70 137 1

153 3×70 143 3×95 155 1/0

186 3×95 165 3×120 178 2/0

215 3×120 191 3×150 205 3/0

249 3×150 218 3×185 237 4/0

284 3×185 257 3×240 264 250 MCM or 2 × 1

330 3×240 274 3× (3×50) 291 300 MCM or 2 × 1/0

285 2× (3×95) 319 350 MCM or 2 × 2/0
Technical data
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Ground connections

For personnel safety, proper operation and reduction of electromagnetic emission/
pick-up, the drive and the motor must be grounded at the installation site.

• Conductors must be adequately sized as required by safety regulations.

• Power cable shields must be connected to the drive PE terminal in order to meet 
safety regulations.

• Power cable shields are suitable for use as equipment grounding conductors only 
when the shield conductors are adequately sized as required by safety 
regulations.

• In multiple drive installations, do not connect drive terminals in series.

Corner grounded TN systems

WARNING! Do not attempt to install or remove the EMC filter screws EM1, EM3, F1 
or F2 while power is applied to the drive’s input terminals.

Corner grounded TN systems are defined in the following table. In such systems, 
disconnect the internal ground connection through the EMC filter capacitors (do this 
also if the grounding configuration of the system is unknown), see section 
Disconnecting the internal EMC filter on page 23.
 

The EMC filter capacitors make an internal ground connection 
that reduces electro-magnetic emission. Where EMC (electro-
magnetic compatibility) is a concern, and the system is 
symmetrically grounded, the EMC filter may be connected. 
For reference, the diagram on the right illustrates a 
symmetrically grounded TN system (TN-S system).

Corner grounded TN systems – EMC filter must be disconnected

Grounded at the 
corner of the 
delta

Grounded at the 
mid point of a 
delta leg

Single phase, 
grounded at an 
end point

Three phase 
“Variac” without 
solidly grounded 
neutral

L1

L2
L3

L1

L2
L3

L1

N

L1
L1

L2
L2

L3
L3

L1

L2
L3
Technical data
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IT systems

WARNING! Do not attempt to install or remove the EMC filter screws EM1, EM3, F1 
or F2 while power is applied to the drive’s input terminals.

For IT systems (an ungrounded power system or a high-resistance-grounded [over 
30 ohm] power system):

• Disconnect the ground connection to the internal EMC filter, see section 
Disconnecting the internal EMC filter on page 23. 

• Where EMC requirements exist, check for excessive emission propagated to 
neighboring low voltage networks. In some cases, the natural suppression in 
transformers and cables is sufficient. If in doubt, use a supply transformer with 
static screening between the primary and secondary windings. 

• Do NOT install an external RFI/EMC filter. Using an EMC filter grounds the input 
power through the filter capacitors, which could be dangerous and could damage 
the drive.

Drive’s power connection terminals

The following table provides specifications for the drive’s power connection 
terminals.

Frame 
size

U1, V1, W1
U2, V2, W2 

BRK+, UDC+ terminals
Earthing PE terminal

Minimum
wire size

Maximum
wire size

Tightening 
torque

Maximum
wire size

Tightening 
torque

mm2 AWG mm2 AWG N·m lb·ft mm2 AWG  N·m lb·ft

R11 0.75 18 10 8 1.4 1 10 8 1.4 1

R21 0.75 18 10 8 1.4 1 10 8 1.4 1

R31 2.5 14 25 3 2.5 1.8 16 6 1.8 1.3

R41 6 10 50 1/0 5.6 4 25 3 2 1.5

R51 6 10 70 2/0 15 11 70 2/0 15 11

R62 953 3/03 240 350 MCM 40 30 95 3/0 8 6

00467918.xls C
1 Aluminium cable cannot be used with frame sizes R1…R5 because of its lower capacity.
2 Aluminium cable cannot be used with type ACS550-01-290A-4 because of the terminal size.
3 See section Power terminal considerations – R6 frame size on page 281.
Note: See the recommended cable sizes for different load currents in section Input power cables/
wiring on page 278.
Technical data
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Power terminal considerations – R6 frame size

WARNING! For R6 power terminals, if screw-on terminal lugs are supplied, they can 
only be used for wire sizes that are 95 mm2 (3/0 AWG) or larger. Smaller wires will 
loosen and may damage the drive. They require crimp-on ring lugs as described 
below.

Crimp-on ring lugs 

On the R6 frame size, if screw-on terminal lugs are 
supplied but the cable size used is less than 95 
mm2 (3/0 AWG), or if no screw-on terminal lugs 
are supplied at all, use crimp-on ring lugs 
according to the following procedure.

1. Select appropriate ring lugs from the following 
table.

2. Remove the screw-on terminal lugs, if supplied.

3. Attach the ring lugs to the drive end of the cables.

4. Isolate the ends of the ring lugs with insulating 
tape or shrink tubing.

5. Attach the ring lugs to the drive. 

Wire size

Manufacturer Ring lug
Crimping 

tool
No. of 
crimpsmm2 kcmil/

AWG

16 6
Burndy YAV6C-L2 MY29-3 1

Ilsco CCL-6-38 ILC-10 2

25 4
Burndy YA4C-L4BOX MY29-3 1

Ilsco CCL-4-38 MT-25 1

35 2

Burndy YA2C-L4BOX MY29-3 2

Ilsco CRC-2 IDT-12 1

Ilsco CCL-2-38 MT-25 1

50 1

Burndy YA1C-L4BOX MY29-3 2

Ilsco CRA-1-38 IDT-12 1

Ilsco CCL-1-38 MT-25 1

Thomas & Betts 54148 TBM-8 3

55 1/0

Burndy YA25-L4BOX MY29-3 2

Ilsco CRB-0 IDT-12 1

Ilsco CCL-1/0-38 MT-25 1

Thomas & Betts 54109 TBM-8 3

X60002

4
3
5

Technical data
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Screw-on terminal lugs

Use the following procedure to attach cables 
if screw-on terminal lugs are supplied and 
the cable size is 95 mm2 (3/0 AWG) or 
larger. 

1. Attach the supplied screw-on lugs to the 
drive end of the cables.

2. Attach screw-on lugs to the drive.

70 2/0

Burndy YAL26T38 MY29-3 2

Ilsco CRA-2/0 IDT-12 1

Ilsco CCL-2/0-38 MT-25 1

Thomas & Betts 54110 TBM-8 3

95 3/0

Burndy YAL27T38 MY29-3 2

Ilsco CRA-3/0 IDT-12 1

Ilsco CCL-3/0-38 MT-25 1

Thomas & Betts 54111 TBM-8 3

95 3/0

Burndy YA28R4 MY29-3 2

Ilsco CRA-4/0 IDT-12 1

Ilsco CCL-4/0-38 MT-25 2

Thomas & Betts 54112 TBM-8 4

Wire size

Manufacturer Ring lug
Crimping 

tool
No. of 
crimpsmm2 kcmil/

AWG

X60001

X60003

1
2

Technical data
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Motor connections

WARNING! Never connect line power to the drive output terminals: U2, V2 or W2. 
Line voltage applied to the output can result in permanent damage to the drive. If 
frequent bypassing is required, use mechanically interlocked switches or contactors.

WARNING! Do not connect any motor with a nominal voltage less than one half of 
the drive’s nominal input voltage.

WARNING! Disconnect the drive before conducting any voltage tolerance (Hi-Pot) 
test or insulation resistance (Megger) test on the motor or motor cables. Do not 
conduct these tests on the drive.

Motor connection specifications

Motor cable lengths

Maximum motor cable lengths for 400 V and 600 V drives are given in the sections 
below.

In multimotor systems, the calculated sum of all motor cable lengths must not 
exceed the maximum motor cable length given in the appropriate table below.

Motor connection specifications

Voltage (U2) 0…U1, 3-phase symmetrical, Umax at the field weakening point

Frequency 0…500 Hz

Frequency resolution 0.01 Hz

Current See section Ratings on page 271.

Field weakening point 10…500 Hz

Switching frequency

Selectable. See the availability in the table below. 

Cable temperature rating 90 °C (194 °F) rating minimum.

Maximum motor cable 
length

See section Motor cable lengths on page 283.

1, 2, 4 and 8 kHz 12 kHz

208…240 V All types Frame sizes R1…R4 in scalar 
control mode

380…480 V All types Frame sizes R1…R4 (except 
ACS550-01-097A-4) in scalar 
control mode

500…600 V All types Frame sizes R2…R4 in scalar 
control mode
Technical data
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Motor cable length for 400 V drives

The table below shows the maximum motor cable lengths for 400 V drives with 
different switching frequencies. Examples for using the table are also given.

Under heading “Operational limits”, the “Basic unit” columns define the cable lengths 
with which the basic drive unit works without problems within the drive specification, 
without installing any further options. Column “With du/dt filters” defines the cable 
lengths when an external du/dt filter is used.

The columns under heading “EMC limits” show the maximum cable lengths with 
which the units have been tested for EMC emissions. The factory guarantees that 
these cable lengths meet the EMC standard requirements.

If external sine filters are installed, longer cable lengths can be used. With sine filters 
the limiting factors are the voltage drop of the cable, which has to be taken into 
account in engineering, as well as the EMC limits (where applicable).

The default switching frequency is 4 kHz.

WARNING! Using a motor cable longer than specified in the table above may cause 
permanent damage to the drive.

Examples for using the table:

Maximum cable length for 400 V drives

Frame 
size

EMC limits Operational limits

Second environment
(category C31)

First environment
(category C21) Basic unit With

du/dt
 filters1 kHz 4 kHz 8 kHz 1 kHz 4 kHz 8 kHz 1/4 kHz 8/12 kHz

m ft m ft m ft m ft m ft m ft m ft m ft m ft

R1 300 980 300 980 300 980 300 980 300 980 300 980 100 330 100 330 150 490

R2 300 980 300 980 300 980 300 980 100 330 30 98 200 660 100 330 250 820

R3 300 980 300 980 300 980 300 980 75 245 75 245 200 660 100 330 250 820

R4 300 980 300 980 300 980 300 980 75 245 75 245 200 660 100 330 300 980

R5 100 330 100 330 100 330 100 330 100 330 100 330 300 980 1502 4902 300 980

R6 100 330 100 330 3 3 100 330 100 330 3 3 300 980 1502 4902 300 980
1  See the new terms in section IEC/EN 61800-3 (2004) Definitions on page 305.
2  12 kHz switching frequency is not available.
3  Not tested.
Sine filters further extend the cable lengths.

Requirements Checking and conclusions

R1 frame size,
8 kHz fsw,
Category C2,
150 m (490 ft) cable

Check operational limits for R1 and 8 kHz -> for a 150 m (490 ft) 
cable a du/dt filter is needed.
Check EMC limits -> EMC requirements for Category C2 are met 
with a 150 m (490 ft) cable. 
Technical data
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Motor cable length for 600 V drives

The table below shows the maximum motor cable lengths for 600 V drives with 
different switching frequencies. As the 600 V drives are not CE approved, cable 
lengths for EMC limits are not given. 

WARNING! Using a motor cable longer than specified in the table above may cause 
permanent damage to the drive. 

Motor thermal protection

According to regulations, the motor must be protected against thermal overload and 
the current must be switched off when overload is detected. The drive includes a 
motor thermal protection function that protects the motor and switches off the current 
when necessary. Depending on a drive parameter value (see parameter 3501 
SENSOR TYPE), the function either monitors a calculated temperature value (based on 
a motor thermal model, see parameters 3005 MOT THERM PROT … 3009 BREAK POINT 
FREQ) or an actual temperature indication given by motor temperature sensors (see 
Group 35: MOTOR TEMP MEAS). The user can tune the thermal model further by 
feeding in additional motor and load data.

R3 frame size,
4 kHz fsw, 
Category C3,
300 m (980 ft) cable

Check operational limits for R3 and 4 kHz -> a 300 m (980 ft) cable 
cannot be used even with a du/dt filter. A sine filter must be used and 
the voltage drop of the cable must be taken into account in the 
installation.
Check EMC limits -> EMC requirements for Category C3 are met 
with a 300 m (980 ft) cable.

R5 frame size,
8 kHz fsw,
Category C3,
150 m (490 ft) cable

Check operational limits for R5 and 8 kHz -> for a 150 m (490 ft) 
cable the basic unit is sufficient.
Check EMC limits -> EMC requirements for Category C3 cannot be 
met with a 300 m (980 ft) cable. The installation configuration is not 
possible. An EMC plan is recommended to overcome the situation.

R6 frame size,
4 kHz fsw,
EMC limits not 
applicable,
150 m (490 ft) cable

Check operational limits for R6 and 4 kHz -> for a 150 m (490 ft) 
cable the basic unit is sufficient.
EMC limits do not need to be checked as there are no EMC 
requirements.

Maximum cable length for 600 V drives

Frame 
size

Operational limits

1/4 kHz 8/12 kHz

m ft m ft

R2 100 330 100 330

R3…R4 200 660 100 330

R6 300 980 1502 4902

2 12 kHz switching frequency is not available.

Requirements Checking and conclusions
Technical data
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The most common temperature sensors are:

• motor sizes IEC180…225: thermal switch (e.g. Klixon)

• motor sizes IEC200…250 and larger: PTC or PT100.

Ground fault protection

ACS550 internal fault logic detects ground faults in the drive, motor, or motor cable. 
This fault logic: 

• is NOT a personal safety or fire protection feature

• can be disabled using parameter 3017 EARTH FAULT

Note: Disabling earth fault (ground fault) may void the warranty.

• could be tripped by leakage currents (input power to ground) associated with long 
high capacitance motor cables.

Grounding and routing

Motor cable shielding

Motor cables require shielding using conduit, armored cable or shielded cable.

• Conduit – When using conduit:

– Bridge joints with a ground conductor bonded to the conduit on each side of 
the joint.

– Bond conduit run to the drive enclosure.
– Use a separate conduit run for motor cables (also separate input power and 

control cables).
– Use a separate conduit run for each drive.

• Armored cable – When using armored cable:

– Use six-conductor (3 phases and 3 grounds), type MC continuous corrugated 
aluminium armor cable with symmetrical grounds.

– Armored motor cable can share a cable tray with input power cables, but not 
with control cables. 

• Shielded cable – For shielded cable details, see section Motor cable 
requirements for CE & C-Tick compliance on page 287.

Grounding

See section Ground connections on page 279.

For CE compliant installations and installations where EMC emissions must be 
minimized, see section Effective motor cable shields on page 288.

Drive’s motor connection terminals

The drive’s motor and input power terminals have the same specifications. See 
section Drive’s power connection terminals on page 280.
Technical data
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Motor cable requirements for CE & C-Tick compliance

The requirements in this section apply for CE or C-Tick compliance.

Minimum requirement (CE & C-Tick)

The motor cable must be a symmetrical three conductor cable with a concentric PE 
conductor or a four conductor cable with a concentric shield, however, a symmetrical 
constructed PE conductor is always recommended. The following figure shows the 
minimum requirement for the motor cable shield (for example, MCMK, Draka NK 
Cables).

Recommendation for conductor layout

The following figure compares conductor layout features in motor cables.

Insulation jacket Copper wire shield

Cable core

Inner insulation

Symmetrical shielded cable: three phase 
conductors and a concentric or otherwise 
symmetrically constructed PE conductor, and a 
shield

Recommended (CE & C-Tick)

PE 
conductor 
and shield

A separate PE conductor is required if the 
conductivity of the cable shield is < 50% of the 
conductivity of the phase conductor.

Not allowed for motor cables (CE & C-Tick)
Shield

PE

PE

Allowed for motor cables with phase 
conductor cross section up to 10 mm2.

A four-conductor system: three phase 
conductors and a protective conductor, without a 
shield.

Allowed (CE & C-Tick)

Shield
Shield
Technical data
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Effective motor cable shields

The general rule for cable shield effectiveness is: the better and tighter the cable’s 
shield, the lower the radiated emission level. The following figure shows an example 
of an effective construction (for example Ölflex-Servo-FD 780 CP, Lappkabel or 
MCCMK, NK Cables). 

EN 61800-3 compliant motor cables

The most efficient EMC filtering can be achieved by following these rules:

• Motor cables must have an effective shield as described in section Effective 
motor cable shields on page 288. 

• Motor cable shield wires must be twisted together into a bundle (pig-tail) – the 
bundle length must be less than five times its width – and connected to the 
terminal marked  (at the bottom right-hand corner of the drive). 

• At the motor end, the motor cable shield must be earthed 360 degrees with an 
EMC cable gland, or the shield wires must be twisted together into a bundle (pig-
tail) not longer than five times its width and connected to the PE terminal of the 
motor.

• See section Motor cable length for 400 V drives, columns “EMC limits” on page 
284 to check the maximum motor cable lengths and the need for filters for 400 V 
drives for IEC/EN 61800-3 compliance.

WARNING! Do not use RFI/EMC filters on IT systems.

Insulation jacket

Braided metallic shield

Inner insulator

L1

L2

L3
Technical data
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Brake components

Availability

Braking availability for ACS550 drives, by frame size is: 

• R1 and R2 – a built-in brake chopper is standard equipment. Add appropriate 
resistor, as determined using the following section. Resistors are available from 
ABB.

• R3…R6 – does not include an internal brake chopper. Connect a chopper and a 
resistor, or a brake unit to the DC link terminals on the drive. Contact your ABB 
representative for appropriate parts.

Selecting the braking resistors (frame sizes R1 and R2)

Braking resistor must meet three requirements:

• Resistance must be always higher than the minimum value RMIN defined for the 
drive type in the following tables. Never use resistance below this value. 

• Resistance must be low enough to be able to produce the desired braking torque. 
To achieve the maximum braking torque (the larger of 150% of heavy duty or 
110% of nominal duty), the resistance must not exceed RMAX. If maximum 
braking torque is not necessary, resistor values can exceed RMAX.

• The resistor power rating must be high enough to dissipate the braking power. 
This requirement involves many factors:

– the maximum continuous power rating for the resistor(s)
– the rate at which the resistor changes temperature (resistor thermal time 

constant)
– maximum braking time ON – If the regeneration (braking) power is larger than 

the resistor rated power, there is a limit to the ON time, or the resistor 
overheats before the OFF period begins.

– minimum braking time OFF – If the regeneration (braking) power is larger than 
the resistor rated power, the OFF time must be large enough for the resistor to 
cool between ON periods.

– the peak braking power requirement
– type of braking (deceleration to zero vs. overhauling load) – During 

deceleration to zero, the generated power steadily decreases, averaging half 
of the peak power. For an overhauling load, the braking is countering an 
external force (gravity for example) and the braking power is constant. The 
total heat generated from an overhauling load is double the heat generated 
from deceleration to zero speed (for the same peak torque and ON time).

Time
Braking ON

Braking OFF
ON time OFF time

Cycle time Cycle time
ON timeDuty cycle =
Technical data
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The many variables in the last requirement above are most easily dealt with using 
the following tables. 

• First, determine your maximum braking time ON (ONMAX), minimum braking time 
OFF (OFFMIN) and load type (deceleration or overhauling load).

• Calculate duty cycle: 

• In the appropriate table, find the column that best matches your data:

– ONMAX < column specification and
– Duty cycle < column specification

• Find the row that matches your drive.

• The minimum power rating for deceleration to zero is the value in the selected 
row/column. 

• For overhauling loads, double the rating in the selected row/column, or use the 
“Continuous ON” column. 

208…240 V drives

Type

ACS550-
01/U1-

see below 

Resistance Resistor1 minimum continuous power rating

Deceleration-to-zero rating Prcont

Continuous ON
> 60 s ON

> 25% Duty
RMAX RMIN

Pr3

< 3 s ON
> 27 s OFF
< 10% Duty

Pr10

< 10 s ON
> 50 s OFF
< 17% Duty

Pr30

< 30 s ON
> 180 s OFF
< 14% Duty

Pr60

< 60 s ON
> 180 s OFF
< 25% Duty

ohm ohm  W  W  W  W  W

Three-phase supply voltage, 208…240 V 

-04A6-2 234 80 45 80 120 200 1100

-06A6-2 160 80 65 120 175 280 1500

-07A5-2 117 44 85 160 235 390 2200

-012A-2 80 44 125 235 345 570 3000

-017A-2 48 44 210 390 575 950 4000

-024A-2 32 30 315 590 860 1425 5500

-031A-2 23 22 430 800 1175 1940 7500
1 Resistor time constant specification must be > 85 seconds.

Time

Power Deceleration curve Overhauling load
curve

Time

Temperature

Avg. braking power 
during deceleration

Avg. braking power –
overhauling load

x
2x 

to zero

Duty cycle =
(ONMAX + OFFMIN)

 · 100%
ONMAX
Technical data
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380…480 V drives

500…600 V drives

WARNING! Never use a brake resistor with a resistance below the minimum value 
specified for the particular drive. The drive and the internal chopper are not able to 
handle the overcurrent caused by the low resistance. 

Symbols

RMIN – Minimum allowed resistance of the braking resistor. 

RMAX – Maximum resistance allowed if maximum braking torque is necessary. 

Type

ACS550-
01/U1-

see below 

Resistance Resistor1 minimum continuous power rating

Deceleration-to-zero rating Prcont

Continuous ON
> 60 s ON

> 25% Duty
RMAX RMIN

Pr3

< 3 s ON
> 27 s OFF
< 10% Duty

Pr10

< 10 s ON
> 50 s OFF
< 17% Duty

Pr30

< 30 s ON
> 180 s OFF
< 14% Duty

Pr60

< 60 s ON
> 180 s OFF
< 25% Duty

ohm ohm  W  W  W  W  W

Three-phase supply voltage, 380…480 V 

-03A3-4 641 120 65 120 175 285 1100

-04A1-4 470 120 90 160 235 390 1500

-05A4-4 320 120 125 235 345 570 2200

-06A9-4 235 80 170 320 470 775 3000

-08A8-4 192 80 210 400 575 950 4000

-012A-4 128 80 315 590 860 1425 5500

-015A-4 94 63 425 800 1175 1950 7500

-023A-4 64 63 625 1175 1725 2850 11000
1 Resistor time constant specification must be > 85 seconds.

Type

ACS550-
U1-

see below 

Resistance Resistor1 minimum continuous power rating

Deceleration-to-zero rating Prcont

Continuous ON
> 60 s ON

> 25% Duty
RMAX RMIN

Pr3

< 3 s ON
> 27 s OFF
< 10% Duty

Pr10

< 10 s ON
> 50 s OFF
< 17% Duty

Pr30

< 30 s ON
> 180 s OFF
< 14% Duty

Pr60

< 60 s ON
> 180 s OFF
< 25% Duty

ohm ohm  W  W  W  W  W

Three-phase supply voltage, 500…600 V 

-02A7-6 548 80 93 175 257 425 1462

-03A9-6 373 80 137 257 377 624 2144

-06A1-6 224 80 228 429 629 1040 3573

-09A0-6 149 80 342 643 943 1560 5359

-011A-6 110 60 467 877 1286 2127 7308

-017A-6 75 60 685 1286 1886 3119 10718
1 Resistor time constant specification must be > 85 seconds.
Technical data
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Prx – Duty-cycle based resistor power rating in deceleration braking, where “x” is 
ONMAX time.

Installing and wiring resistors

All resistors must be installed outside the drive module in a place where they can 
dissipate heat.

WARNING! The surface temperature of the resistor is very high, and air flowing from 
the resistor is very hot. Materials near the brake resistor must be non-flammable. 
Provide protection from accidental contact with the resistor.

To ensure that the input fuses protect the resistor cable, use resistor cables with the 
same rating as used for the power input to the drive. 

The maximum length of the resistor cable(s) is 10 m (33 ft). See section Power 
connection diagrams on page 21 for the resistor cable connection points.

Mandatory circuit protection

The following setup is essential for safety – it interrupts the main supply in fault 
situations involving chopper shorts:

• Equip the drive with a main contactor. 

• Wire the contactor so that it opens if the resistor thermal switch opens (an 
overheated resistor opens the contactor). 

Below is a simple wiring diagram example.

Parameter set-up

To enable dynamic braking, switch off the drive’s overvoltage control [Set parameter 
2005 = 0 (DISABLE)].

ACS550

U1 V1 W1

L1 L2 L3

1

2

3

4

5

6

13

14

3

4

1

2

K1

Q Thermal switch (standard in 
ABB resistors)

On

Off
Fuses
Technical data
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Control connections

Control connection specifications 

Control cables

General recommendations

Use multi-core cables with a braided copper wire shield, temperature rated at 60 °C 
(140 °F) or above:

For digital and analog I/O cables, twist the shield together into a bundle (pig-tail) not 
longer than five times its width and connect it to terminal X1-1 at the drive end. 
Leave the other end of the cable shield unconnected.

For connecting the shield wires of the RS485 cable, see the instructions (and notes) 
in section Mechanical and electrical installation – EFB on page 200. 

Route control cables to minimize radiation to the cable:

• Route as far away as possible from the input power and motor cables (at least 
20 cm [8 in]). 

• Where control cables must cross power cables, make sure they are at an angle 
as near 90° as possible.

• Stay at least 20 cm (8 in) from the sides of the drive.

Use care in mixing signal types on the same cable:

• Do not mix relay-controlled signals using more than 30 V and other control 
signals in the same cable.

• Run relay-controlled signals as twisted pairs (especially if voltage > 48 V). Relay-
controlled signals using less than 48 V can be run in the same cables as digital 
input signals. 

Control connection specifications

Analog inputs and 
outputs

See section Control terminals table on page 24.

Digital inputs
Digital input impedance 1.5 kohm. Maximum voltage for digital inputs is 
30 V.

Relays
(digital outputs)

• Max. contact voltage: 30 V DC, 250 V AC
• Max. contact current / power: 6 A, 30 V DC; 1500 VA, 250 V AC
• Max. continuous current: 2 A rms (cos ϕ = 1), 1 A rms (cos ϕ = 0.4)
• Minimum load: 500 mW (12 V, 10 mA)
• Contact material: Silver-nickel (AgN)
• Isolation between relay digital outputs, test voltage: 2.5 kV rms, 1 minute

Cable specifications See section Control terminals table on page 24.

Double shielded Single shielded
Example: JAMAK by Draka NK Cables Example: NOMAK by Draka NK Cables 
Technical data
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Note: Never mix 24 V DC and 115/230 V AC signals in the same cable.

Analog cables

Recommendations for analog signal runs:

• Use double shielded, twisted pair cable.

• Use one individually shielded pair for each signal. 

• Do not use a common return for different analog signals.

Digital cables

Recommendation for digital signal runs: A double shielded cable is the best 
alternative, but single-shielded, twisted, multi-pair cable is also usable. 

Control panel cable

If the control panel is connected to the drive with a cable, use only Category 5 Patch 
ethernet cable. The maximum length that is tested to meet EMC specifications is 3 m 
(9.8 ft). Longer cables are susceptible to electromagnetic noise and must be user- 
tested to verify that EMC requirements are met. Where long runs are required 
(especially for runs longer than about 12 m [40 ft]), use a RS232/RS485 converter at 
each end and run RS485 cable.

Drive’s control connection terminals

The following table provides specifications for the drive’s control terminals

Efficiency

Approximately 98% at nominal power level.

Frame size
Control

Maximum wire size 1 Tightening torque

mm2 AWG  N·m lb·ft

All 1.5 16 0.4 0.3
1 Values given for solid wires.

For stranded wires, the maximum size is 1 mm2.
Technical data
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Cooling

Air flow, 208…240 V drives

The following table lists heat loss and air flow data for 208…240 V drives. 

Air flow, 380…480 V drives

The following table lists heat loss and air flow data for 380…480 V drives.

Cooling specifications

Method Internal fan, flow direction from bottom to top. 

Requirement

Free space above and below the ACS550 drive: 200 mm (8 in).
Free space is not required on the drive’s sides – ACS550 drives can be mounted 
side-by-side.

Drive Heat loss Air flow

ACS550-x1- Frame size W BTU/hr m3/h ft3/min

-04A6-2 R1 55 189 44 26

-06A6-2 R1 73 249 44 26

-07A5-2 R1 81 276 44 26

-012A-2 R1 118 404 44 26

-017A-2 R1 161 551 44 26

-024A-2 R2 227 776 88 52

-031A-2 R2 285 973 88 52

-046A-2 R3 420 1434 134 79

-059A-2 R3 536 1829 134 79

-075A-2 R4 671 2290 280 165

-088A-2 R4 786 2685 280 165

-114A-2 R4 1014 3463 280 165

-143A-2 R6 1268 4431 405 238

-178A-2 R6 1575 5379 405 238

-221A-2 R6 1952 6666 405 238

-248A-2 R6 2189 7474 405 238

00467918.xls C

Drive Heat loss Air flow

ACS550-x1- Frame size W BTU/hr m3/h ft3/min

-03A3-4 R1 40 137 44 26

-04A1-4 R1 52 178 44 26

-05A4-4 R1 73 249 44 26

-06A9-4 R1 97 331 44 26

-08A8-4 R1 127 434 44 26

-012A-4 R1 172 587 44 26

-015A-4 R2 232 792 88 52

-023A-4 R2 337 1151 88 52
Technical data
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Air flow, 500…600 V drives

The following table lists heat loss and air flow data for 500…600 V drives.

-031A-4 R3 457 1561 134 79

-038A-4 R3 562 1919 134 79

-045A-4 R3 667 2278 134 79

-059A-4 R4 907 3098 280 165

-072A-4 R4 1120 3825 280 165

-078A-4 R4 1295 4423 250 147

-087A-4 R4 1440 4918 280 165

-097A-4 R4 1440 4918 280 165

-125A-4 R5 1940 6625 350 205

-157A-4 R6 2310 7889 405 238

-180A-4 R6 2810 9597 405 238

-195A-4 R6 3050 10416 405 238

-246A-4 R6 3260 11134 405 238

-290A-4 R6 3850 13125 405 238

00467918.xls C

Drive Heat loss Air flow

ACS550-U1- Frame size W BTU/hr m3/h ft3/min

-02A7-6 R2 52 178 88 52

-03A9-6 R2 73 249 88 52

-06A1-6 R2 127 434 88 52

-09A0-6 R2 172 587 88 52

-011A-6 R2 232 792 88 52

-017A-6 R2 337 1151 88 52

-022A-6 R3 457 1561 134 79

-027A-6 R3 562 1919 134 79

-032A-6 R4 667 2278 280 165

-041A-6 R4 907 3098 280 165

-052A-6 R4 1117 3815 280 165

-062A-6 R4 1357 4634 280 165

-077A-6 R6 2310 7889 405 238

-099A-6 R6 2310 7889 405 238

-125A-6 R6 2310 7889 405 238

-144A-6 R6 2310 7889 405 238

00467918.xls C

Drive Heat loss Air flow

ACS550-x1- Frame size W BTU/hr m3/h ft3/min
Technical data
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Dimensions and weights

The dimensions and mass for the ACS550 depend on the frame size and enclosure 
type. If unsure of the frame size, first, find the “Type” designation on the drive labels 
(see sections Type designation on page 13 and Drive labels on page 12). Then look 
up that type designation in the rating tables (see chapter Technical data, page 271), 
to determine the frame size.

Mounting dimensions

IP21 / UL type 1 and IP54 / UL type 12 – Dimensions for each frame size

Ref.
R1 R2 R3 R4 R5 R6

mm in mm in mm in mm in mm in mm in

W11 98.0 3.9 98.0 3.9 160 6.3 160 6.3 238 9.4 263 10.4

W21 -- -- -- -- 98.0 3.9 98.0 3.9 -- -- -- --

H11 318 12.5 418 16.4 473 18.6 578 22.8 588 23.2 675 26.6

a 5.5 0.2 5.5 0.2 6.5 0.25 6.5 0.25 6.5 0.25 9.0 0.35

b 10.0 0.4 10.0 0.4 13.0 0.5 13.0 0.5 14.0 0.55 18.0 0.71

c 5.5 0.2 5.5 0.2 8.0 0.3 8.0 0.3 8.5 0.3 8.5 0.3

d 5.5 0.2 5.5 0.2 6.5 0.25 6.5 0.25 6.5 0.25 9.0 0.35
1 Center to center dimension.

X0032

b

H1

See detail A

a

W1

See detail B

W2

c

d

Detail BDetail A
Technical data
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Outside dimensions

Drives with IP21 / UL type 1 enclosures  

IP21 / UL type 1 – dimensions for each frame size

Ref.
R1 R2 R3 R4 R5 R6

mm in mm in mm in mm in mm in mm in

W 125 4.9 125 4.9 203 8.0 203 8.0 265 10.4 302 11.9

H 330 13.0 430 16.9 490 19.3 596 23.5 602 23.7 700 27.6

H2 315 12.4 415 16.3 478 18.8 583 23.0 578 22.8 698 27.5

H3 369 14.5 469 18.5 583 23.0 689 27.1 736 29.0 8881 35.01

D 212 8.3 222 8.7 231 9.1 262 10.3 286 11.3 400 15.8

00467918.xls C
1. ACS550-x1-246A-4 and ACS550-01-290A-4: 979 mm / 38.5 in.

H H2

W

H3

D

X0031

D

H

Types ACS550-x1-246A-4 and 
ACS550-01-290A-4, frame size R6

W

H
3

D W

H

H
3

H
2

Technical data
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Drives with IP54 / UL type 12 enclosures   

Weight

The following table lists typical maximum weights for each frame size. Variations 
within each frame size (due to components associated with voltage/current ratings 
and options) are minor. 

IP54 / UL type 12 – Dimensions for each frame size

Ref. R1 R2 R3 R4 R5 R62

mm in mm in mm in mm in mm in mm in

W 213 8.4 213 8.4 257 10.1 257 10.1 369 14.5 410 16.1

W2 222 8.8 222 8.8 267 10.5 267 10.5 369 14.5 410 16.1

H3 461 18.2 561 22.1 629 24.8 760 29.9 775 30.5 9241 36.41

D 234 9.2 245 9.7 254 10.0 284 11.2 309 12.2 423 16.7

00467918.xls C
1. ACS550-01-290A-4: 1119 mm / 44.1 in.
2. UL type 12 not available for ACS550-01-290A-4. 

Enclosure

Weight

R1 R2 R3 R4 R5 R6

kg lb kg lb kg lb kg lb kg lb kg lb

IP21 / UL type 1 6.5 14.3 9.0 19.8 16 35 24 53 34 75 691 1521

IP54 / UL type 12 8.0 17.6 11.0 24.3 17.0 37.5 26.0 57.3 42.0 93.0 86.02 1902

00467918.xls C
1. ACS550-x1-246A-4, IP21 / UL type 1: 70 kg / 154 lb 

ACS550-01-290A-4, IP21 / UL type 1: 80 kg / 176 lb.
2. ACS550-x1-246A-4, IP54 / UL type 12: 80 kg / 176 lb 

ACS550-01-290A-4, IP54: 90 kg / 198 lb (UL type 12 not available).

H3

W D

W2

Type ACS550-01-290A-4, IP54 
(UL type 12 not available), frame size R6

W2

H3

W D
Technical data
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Degrees of protection

Available enclosures:

• IP21 / UL type 1 enclosure. The site must be free of airborne dust, corrosive 
gases or liquids, and conductive contaminants such as condensation, carbon 
dust and metallic particles.

• IP54 / UL type 12 enclosure. This enclosure provides protection from airborne 
dust and light sprays or splashing water from all directions. 

Note: UL type 12 enclosure is not available for type ACS550-01-290A-4.

Compared to the IP21 / UL type 1 enclosure, the IP54 / UL type 12 enclosure has:

• the same internal plastic shell as the IP21 enclosure

• a different outer plastic cover

• an additional internal fan to improve cooling 

• larger dimensions

• the same rating (does not require a derating).

Ambient conditions

The following table lists the ACS550 environmental requirements.

Ambient environment requirements

Installation site
Storage and transportation in the 

protective package

Altitude

• 0…1000 m (0…3 300 ft)
• 1000…2000 m (3 300…6 600 ft) if 

PN and I2N derated 1% every 100 m 
above 1000 m (300 ft above 3 300 ft)

Ambient 
temperature

• Min. -15 °C (5 °F) – no frost allowed
• Max. (fsw = 1 or 4) 40 °C (104 °F);

50 °C (122 °F) if 
PN and I2N derated to 90%

• Max. (fsw = 8) 40 °C (104 °F) if 
PN and I2N derated to 80%

• Max. (fsw = 12) 30 °C (86 °F) if 
PN and I2N derated to 65% (to 50% 
for 600 V, R4 frame sizes, that is for 
ACS550-U1-032A-6 … ACS550-U1-
062A-6)

-40…70 °C (-40…158 °F)

Relative 
humidity

5…95%, no condensation allowed
Technical data
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The following table lists the standard stress testing that the ACS550 passes.

Materials

Contamination 
levels 

(IEC 721-3-3)

• No conductive dust allowed.
• The ACS550 should be installed in 

clean air according to enclosure 
classification.

• Cooling air must be clean, free from 
corrosive materials and free from 
electrically conductive dust.

• Chemical gases: Class 3C2
• Solid particles: Class 3S2

Storage
• No conductive dust allowed.
• Chemical gases: Class 1C2
• Solid particles: Class 1S2
Transportation
• No conductive dust allowed.
• Chemical gases: Class 2C2
• Solid particles: Class 2S2

Stress tests

Without shipping package Inside shipping package

Sinusoidal 
vibration 

Mechanical conditions: In accordance 
with IEC 60721-3-3, Class 3M4
• 2…9 Hz 3.0 mm (0.12 in)
• 9…200 Hz 10 m/s2 (33 ft/s2)

In accordance with ISTA 1A and 1B 
specifications.

Shock
Not allowed In accordance with IEC 68-2-29:

max. 100 m/s2 (330 ft/s2), 11ms

Free fall

Not allowed • 76 cm (30 in), frame size R1
• 61cm (24 in), frame size R2
• 46 cm (18 in), frame size R3
• 31 cm (12 in), frame size R4
• 25 cm (10 in), frame size R5
• 15 cm (6 in), frame size R6

Material specifications

Drive enclosure

• PC/ABS 2.5 mm, color NCS 1502-Y or NCS 7000-N
• Hot-dip zinc coated steel sheet 1.5…2 mm, thickness of coating 20 

micrometers. If the surface is painted, the total thickness of the coating (zinc 
and paint) is 80…100 micrometers.

• Cast aluminium AlSi 
• Extruded aluminium AlSi 

Package
Corrugated board, expanded polystyrene, plywood, raw wood (heat dried). 
Package wrap consists of one or more of the following: PE-LD plastic wrap, PP 
or steel bands. 

Ambient environment requirements

Installation site
Storage and transportation in the 

protective package
Technical data
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Disposal

The drive contains raw materials that should be recycled to preserve energy 
and natural resources. The package materials are environmentally compatible 
and recyclable. All metal parts can be recycled. The plastic parts can either be 
recycled or burned under controlled circumstances, according to local 
regulations. Most recyclable parts are marked with recycling marks.
If recycling is not feasible, all parts excluding electrolytic capacitors and printed 
circuit boards can be landfilled. The DC capacitors contain electrolyte and, if the 
drive is not provided with the RoHS marking, the printed circuit boards contain 
lead, both of which are classified as hazardous waste within the EU. They must 
be removed and handled according to local regulations. 
For further information on environmental aspects and more detailed recycling 
instructions, please contact your local ABB distributor.

Material specifications
Technical data
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Applicable standards

Drive compliance with the following standards is identified by the standard “marks” 
on the type designation label. 

CE marking

A CE mark is attached to the drive to verify that the drive follows the provisions of the 
European Low Voltage and EMC Directives.

Note: The 600 V ACS550-U1 drives are not CE approved.

Compliance with the EMC Directive

The Directive defines the requirements for immunity and emissions of electrical 
equipment used within the European Union. The EMC product standard (IEC/EN 
61800-3 [2004]) covers requirements stated for drives.

Compliance with IEC/EN 61800-3 (2004)

See page 305.

C-Tick marking

The drive carries C-Tick marking.

Mark Applicable standards

EN 50178 (1997) Electronic equipment for use in power installations

IEC/EN 60204-1 (2005) Safety of machinery. Electrical equipment of machines.
Part 1: General requirements. Provisions for compliance: The 
final assembler of the machine is responsible for installing:
• an emergency-stop device 
• a supply disconnecting device.

IEC/EN 60529 (2004) Degrees of protection provided by enclosures (IP code)

IEC 60664-1 (2002) Insulation coordination for equipment within low-voltage 
systems. Part 1: Principles, requirements and tests

IEC/EN 61800-5-1 (2003) Adjustable speed electrical power drive systems.
Part 5-1: Safety requirements. Electrical, thermal and energy

IEC/EN 61800-3 (2004) Adjustable speed electrical power drive systems.
Part 3: EMC requirements and specific test methods

IEC/EN 61000-3-12 Electromagnetic compatibility (EMC).
Part 3-12: Limits - Limits for harmonic currents produced by 
equipment connected to public low-voltage systems with input 
current > 16 A and = 75 A per phase

IEC/EN 61800-3 (2004) Adjustable speed electrical power drive systems.
Part 3: EMC requirements and specific test methods

UL 508C UL Standard for Safety, Power Conversion Equipment, third 
edition

C22.2 No. 14 CSA Standard for Industrial Control Equipment (for ACS550-U1 
drives only)
Technical data
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C-Tick marking is required in Australia and New Zealand. A C-Tick mark is attached 
to the drive to verify compliance with the relevant standard (IEC 61800-3 (2004) – 
Adjustable speed electrical power drive systems – Part 3: EMC product standard 
including specific test methods), mandated by the Trans-Tasman Electromagnetic 
Compatibility Scheme.

The Trans-Tasman Electromagnetic Compatibility Scheme (EMCS) was introduced 
by the Australian Communication Authority (ACA) and the Radio Spectrum 
Management Group (RSM) of the New Zealand Ministry of Economic Development 
(NZMED) in November 2001. The aim of the scheme is to protect the radio 
frequency spectrum by introducing technical limits for emission from electrical/
electronic products.

Compliance with IEC/EN 61800-3 (2004)

See page 305.

UL/CSA markings

An UL mark is attached to ACS550 drives to verify that the drive follows the 
provisions of UL 508C.

A CSA mark is attached to ACS550-U1 type drives to verify that the drive follows the 
provisions of C22.2 NO. 14.

The ACS550 is suitable for use in a circuit capable of delivering not more than 
100 kA RMS symmetrical amperes, 600 V maximum. The ampere rating is based on 
tests done according to UL 508.

Branch circuit protection must be provided in accordance with local codes.

The ACS550 has an electronic motor protection feature that complies with the 
requirements of UL 508C and, for ACS550-U1, C22.2 No. 14. When this feature is 
selected and properly adjusted, additional overload protection is not required unless 
more than one motor is connected to the drive or unless additional protection is 
required by applicable safety regulations. See parameters 3005 (MOT THERM PROT) 
and 3006 (MOT THERM RATE).

The drives are to be used in a controlled environment. See section Ambient 
conditions on page 300 for specific limits.

Note: For open type enclosures, i.e. drives without the conduit box and/or cover for 
IP21 / UL type 1 drives, or without the conduit plate and/or hood for IP54 / 
UL type 12 drives, the drive must be mounted inside an enclosure in accordance 
with National Electric Code and local electrical codes.

Brake choppers, when applied with appropriately sized brake resistors, will allow the 
drive to dissipate regenerative energy (normally associated with quickly decelerating 
a motor). Frame sizes R1 and R2 have a built-in brake chopper as standard 
equipment. For frame sizes R3…R6, contact your ABB representative for 
appropriate parts. See section Brake components on page 289.
Technical data
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IEC/EN 61800-3 (2004) Definitions

EMC stands for Electromagnetic Compatibility. It is the ability of electrical/electronic 
equipment to operate without problems within an electromagnetic environment. 
Likewise, the equipment must not disturb or interfere with any other product or 
system within its locality.

First environment includes establishments connected to a low-voltage network which 
supplies buildings used for domestic purposes.

Second environment includes establishments connected to a network not directly 
supplying domestic premises.

Drive of category C2: drive of rated voltage less than 1000 V and intended to be 
installed and commissioned only by a professional when used in the first 
environment.

Note: A professional is a person or organisation having necessary skills in installing 
and/or commissioning power drive systems, including their EMC aspects.

Category C2 has the same EMC emission limits as the earlier class first environment 
restricted distribution. EMC standard IEC/EN 61800-3 does not any more restrict the 
distribution of the drive, but the using, installation and commissioning are defined.

Drive of category C3: drive of rated voltage less than 1000 V, intended for use in the 
second environment and not intended for use in the first environment.

Category C3 has the same EMC emission limits as the earlier class second 
environment unrestricted distribution.

Compliance with the IEC/EN 61800-3 (2004)

The immunity performance of the drive complies with the demands of IEC/
EN 61800-3, category C2 (see page 305 for IEC/EN 61800-3 definitions). The 
emission limits of IEC/EN 61800-3 are complied with the provisions described below.

First environment (drives of category C2)

1. The internal EMC filter is connected.

2. The motor and control cables are selected as specified in this manual.

3. The drive is installed according to the instructions given in this manual.

4. The motor cable length does not exceed the allowed maximum length specified in 
section Motor cable length for 400 V drives on page 284 for the frame size and 
switching frequency in use.

WARNING! In a domestic environment, this product may cause radio inference, in 
which case supplementary mitigation measures may be required. 

Second environment (drives of category C3)

1. The internal EMC filter is connected.

2. The motor and control cables are selected as specified in this manual.

3. The drive is installed according to the instructions given in this manual.
Technical data
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4. The motor cable length does not exceed the allowed maximum length specified in 
section Motor cable length for 400 V drives on page 284 for the frame size and 
switching frequency in use.

WARNING! A drive of category C3 is not intended to be used on a low-voltage public 
network which supplies domestic premises. Radio frequency interference is 
expected if the drive is used on such a network.

Note: It is not allowed to install a drive with the internal EMC filter connected on IT 
(ungrounded) systems. The supply network becomes connected to ground potential 
through the EMC filter capacitors, which may cause danger or damage the drive. 

Note: It is not allowed to install a drive with the internal EMC filter connected to a 
corner grounded TN system as this would damage the drive.

Product protection in the USA

This product is protected by one or more of the following US patents:

4,920,306 5,301,085 5,463,302 5,521,483 5,532,568 5,589,754 
5,612,604 5,654,624 5,799,805 5,940,286 5,942,874 5,952,613
6,094,364 6,147,887 6,175,256 6,184,740 6,195,274 6,229,356
6,252,436 6,265,724 6,305,464 6,313,599 6,316,896 6,335,607
6,370,049 6,396,236 6,448,735 6,498,452 6,552,510 6,597,148
6,600,290 6,741,059 6,774,758 6,844,794 6,856,502 6,859,374
6,922,883 6,940,253 6,934,169 6,956,352 6,958,923 6,967,453
6,972,976 6,977,449 6,984,958 6,985,371 6,992,908 6,999,329
7,023,160 7,034,510 7,036,223 7,045,987 7,057,908 7,059,390
7,067,997 7,082,374 7,084,604 7,098,623 7,102,325 7,109,780
7,164,562 7,176,779 7,190,599 7,215,099 7,221,152 7,227,325
7,245,197 7,250,739 7,262,577 7,271,505 7,274,573 7,279,802
7,280,938 7,330,095 7,349,814 7,352,220 7,365,622 7,372,696
7,388,765 D503,931 D510,319 D510,320 D511,137 D511,150
D512,026 D512,696 D521,466 D541,743S D541,744S D541,745S
D548,182S D548,183S

Other patents pending.
Technical data
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Index

Numerics
0xxxx register

EFB function codes . . . . . . . . . . . . . . . . . . .  214
EFB mapping  . . . . . . . . . . . . . . . . . . . . . . .  212

1xxxx register
EFB function codes . . . . . . . . . . . . . . . . . . .  215
EFB mapping  . . . . . . . . . . . . . . . . . . . . . . .  214

2-wire sensor/transmitter, connection example . .  82
3-wire macro . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75
3-wire sensor/transmitter, connection example . .  82
3xxxx register

EFB function codes . . . . . . . . . . . . . . . . . . .  215
EFB mapping  . . . . . . . . . . . . . . . . . . . . . . .  215

4xxxx register
EFB function codes . . . . . . . . . . . . . . . . . . .  217
EFB mapping  . . . . . . . . . . . . . . . . . . . . . . .  215

A
ABB

document library . . . . . . . . . . . . . . . . . . . . .  319
feedback on ABB manuals . . . . . . . . . . . . .  319
product and service inquiries  . . . . . . . . . . .  319
product training . . . . . . . . . . . . . . . . . . . . . .  319
standard (default) macro . . . . . . . . . . . . . . . .  74

acceleration
/deceleration, parameter group. . . . . . . . . .  135
at aux. stop (PFC), parameter. . . . . . . . . . .  197
compensation, parameter . . . . . . . . . . . . . .  138
ramp select, parameter . . . . . . . . . . . . . . . .  135
ramp shape, parameter. . . . . . . . . . . . . . . .  135
ramp time (PFC), parameter . . . . . . . . . . . .  197
ramp zero select, parameter . . . . . . . . . . . .  136
time, parameter . . . . . . . . . . . . . . . . . . . . . .  135

activate (external PID), parameter. . . . . . . . . . .  174
actual input (PID), parameters. . . . . . . . . . . . . .  170
actual max. (PID), parameters. . . . . . . . . . . . . .  170
actual min. (PID), parameters . . . . . . . . . . . . . .  170
actual values

mapping, FBA, generic profile. . . . . . . . . . .  251
scaling, EFB comm . . . . . . . . . . . . . . . . . . .  207
scaling, FBA comm . . . . . . . . . . . . . . . . . . .  238
scaling, FBA, ABB drives profile . . . . . . . . .  249
scaling, FBA, generic profile . . . . . . . . . . . .  251

alarm
codes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261
codes (Basic Control Panel) . . . . . . . . . . . .  263
display enable, parameter. . . . . . . . . . . . . .  128
listing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261
words, data parameters  . . . . . . . . . . . . . . .  109

alternate macro . . . . . . . . . . . . . . . . . . . . . . . . . .  76
altitude

derating . . . . . . . . . . . . . . . . . . . . . . . . . . . .  274
environment limit . . . . . . . . . . . . . . . . . . . . .  300
shipping limit . . . . . . . . . . . . . . . . . . . . . . . .  300

ambient conditions. . . . . . . . . . . . . . . . . . . . . . .  300

ambient temperature
derating  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  274
environment limit  . . . . . . . . . . . . . . . . . . . . .  300
shipping limit. . . . . . . . . . . . . . . . . . . . . . . . .  300

amplitude logging
see load analyzer

analog cable, requirements. . . . . . . . . . . . . . . . .  294
analog I/O

connections  . . . . . . . . . . . . . . . . . . . . . . . . . .  24
specifications . . . . . . . . . . . . . . . . . . . . . . . . .  24

analog input
parameter group. . . . . . . . . . . . . . . . . . . . . .  119
data parameter . . . . . . . . . . . . . . . . . . . . . . .  105
fault limit, parameters . . . . . . . . . . . . . . . . . .  146
filter, parameters  . . . . . . . . . . . . . . . . . . . . .  119
less than min. auto. reset, parameter. . . . . .  148
less than min., fault parameter . . . . . . . . . . .  144
loss, fault codes . . . . . . . . . . . . . . . . . . . . . .  255
maximum, parameters . . . . . . . . . . . . . . . . .  119
minimum, parameters. . . . . . . . . . . . . . . . . .  119

analog output
parameter group. . . . . . . . . . . . . . . . . . . . . .  123
content max., parameters. . . . . . . . . . . . . . .  123
content min., parameters . . . . . . . . . . . . . . .  123
current max., parameters . . . . . . . . . . . . . . .  123
current min., parameters  . . . . . . . . . . . . . . .  123
data content, parameters . . . . . . . . . . . . . . .  123
data parameters . . . . . . . . . . . . . . . . . . . . . .  105
filter, parameters  . . . . . . . . . . . . . . . . . . . . .  123

analyzer, load
see load analyzer

angle
mechanical, data parameter. . . . . . . . . . . . .  106

application block output, data parameter  . . . . . .  104
application macro, parameter . . . . . . . . . . . . . . .  102
application macros

see macros
arrow (Assistant Control Panel)  . . . . . . . . . . . . . . 45
assistant (Assistant Control Panel)

start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53
tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

Assistant Control Panel
see control panel (Assistant)

assistants mode (Assistant Control Panel) . . . . . .  53
autochange

interval, parameter . . . . . . . . . . . . . . . . . . . .  190
level, parameter . . . . . . . . . . . . . . . . . . . . . .  191
overview . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191
starting order counter . . . . . . . . . . . . . . . . . .  191

automatic reset
see reset, automatic

auxiliary motor
see motor, auxiliary
Index
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backing up parameters

Assistant Control Panel  . . . . . . . . . . . . . . . .  60
Basic Control Panel  . . . . . . . . . . . . . . . . . . .  71

Basic Control Panel
see control panel (Basic)

battery (Assistant Control Panel). . . . . . . . . . . .  269
baud rate (RS-232), parameter . . . . . . . . . . . . .  180
braking

components  . . . . . . . . . . . . . . . . . . . . . . . .  289
protection from overheated resistor  . . . . . .  292
resistor heat dissipation  . . . . . . . . . . . . . . .  292
selecting brake choppers/resistors . . . . . . .  289
wiring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292

break point frequency, fault parameter . . . . . . .  145
buffer overruns (count), parameter . . . . . . . . . .  180

C
cable requirements

control . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293
grounding . . . . . . . . . . . . . . . . . . . . . . . . . .  279
input power . . . . . . . . . . . . . . . . . . . . . . . . .  278
motor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286

capacitor
reforming. . . . . . . . . . . . . . . . . . . . . . . . . . .  269
replacement  . . . . . . . . . . . . . . . . . . . . . . . .  269

category (IEC/EN 61800-3 definition)
C2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305
C3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305

CB
see control board

CE marking . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
changed parameters (Assistant Control Panel). .  56
chopper

see braking
clock

see time and date setting (Assistant Control 
Panel)

CO2 conversion factor
see energy saving

communication
see EFB (embedded fieldbus)
see EFB, drive parameters
see FBA (fieldbus adapter)
see FBA, drive parameters

conduit kit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19
config file

CPI firmware revision, parameter . . . . . . . .  178
fault code  . . . . . . . . . . . . . . . . . . . . . . . . . .  257
id revision, parameter . . . . . . . . . . . . . . . . .  178
revision, parameter . . . . . . . . . . . . . . . . . . .  178

connections
control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24
diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24
EFB comm  . . . . . . . . . . . . . . . . . . . . . . . . .  200
FBA module  . . . . . . . . . . . . . . . . . . . . . . . .  234
X1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

constant speed
see speed, constant

construction code  . . . . . . . . . . . . . . . . . . . . . . . .  13

contamination levels
environment limit  . . . . . . . . . . . . . . . . . . . . .  301
shipping limit  . . . . . . . . . . . . . . . . . . . . . . . .  301

contrast, control panel (Assistant)  . . . . . . . . . . . .  50
control

connection specifications . . . . . . . . . . . . . . .  293
location, data parameter  . . . . . . . . . . . . . . .  104
terminal specifications . . . . . . . . . . . . . . . . .  294
through I/O interface  . . . . . . . . . . . . . . . . . . .  40

control board
overtemperature, fault code . . . . . . . . . . . . .  258
overtemperature, fault parameter. . . . . . . . .  147
temperature, data parameter . . . . . . . . . . . .  106

control cable
connections  . . . . . . . . . . . . . . . . . . . . . . . . . .  24
requirements  . . . . . . . . . . . . . . . . . . . . . . . .  293

control panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43
cable requirements. . . . . . . . . . . . . . . . . . . .  294
comm error, fault parameter. . . . . . . . . . . . .  144
display bar-graph . . . . . . . . . . . . . . . . .  152, 153
display decimal point (form), parameters . . .  152
display max., parameters . . . . . . . . . . . . . . .  153
display min., parameters  . . . . . . . . . . . . . . .  153
display process variables, parameter group  152
display selection, parameters. . . . . . . . . . . .  152
display units, parameters . . . . . . . . . . . . . . .  153
maintenance. . . . . . . . . . . . . . . . . . . . . . . . .  269
manual compatibility. . . . . . . . . . . . . . . . . . . .  43
parameter lock, parameter . . . . . . . . . . . . . .  125
pass code, parameter  . . . . . . . . . . . . . . . . .  125
reference control, parameter . . . . . . . . . . . .  113
signal max., parameters. . . . . . . . . . . . . . . .  152
signal min., parameters . . . . . . . . . . . . . . . .  152

control panel (Assistant) . . . . . . . . . . . . . . . . . . . .  44
arrow  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
assistants mode . . . . . . . . . . . . . . . . . . . . . . .  53
battery  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269
changed parameters mode  . . . . . . . . . . . . . .  56
direction of rotation. . . . . . . . . . . . . . . . . .  45, 49
display contrast  . . . . . . . . . . . . . . . . . . . . . . .  50
fault logger mode . . . . . . . . . . . . . . . . . . . . . .  57
fault mode  . . . . . . . . . . . . . . . . . . .  45, 253, 254
help  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
how to do common tasks . . . . . . . . . . . . . . . .  46
I/O settings mode . . . . . . . . . . . . . . . . . . . . . .  63
main menu . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
output mode . . . . . . . . . . . . . . . . . . . . . . . . . .  49
overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
parameter backup mode  . . . . . . . . . . . . . . . .  60
parameters mode . . . . . . . . . . . . . . . . . . . . . .  51
soft keys . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
start/stop  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48
status line (LOC/REM, arrow)  . . . . . . . . . . . .  45
time and date mode . . . . . . . . . . . . . . . . . . . .  58
Index
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control panel (Basic) . . . . . . . . . . . . . . . . . . . . . .  64
alarm codes. . . . . . . . . . . . . . . . . . . . . . . . .  263
copy mode. . . . . . . . . . . . . . . . . . . . . . . . . . .  71
direction of rotation . . . . . . . . . . . . . . . . .  64, 66
fault mode . . . . . . . . . . . . . . . . . . .  65, 253, 254
how to do common tasks  . . . . . . . . . . . . . . .  65
main menu  . . . . . . . . . . . . . . . . . . . . . . . . . .  65
operation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
output mode  . . . . . . . . . . . . . . . . . . . . . . . . .  67
overview . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64
parameter mode . . . . . . . . . . . . . . . . . . . . . .  69
reference mode. . . . . . . . . . . . . . . . . . . . . . .  68
start/stop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66

control word
ABB drives, FBA, description  . . . . . . . . . . .  242
EFB, description . . . . . . . . . . . . . . . . . . . . .  219
FBA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232
FBA generic profile . . . . . . . . . . . . . . . . . . .  250

cooling
air flow. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295
fan maintenance triggers. . . . . . . . . . . . . . .  143
heat loss . . . . . . . . . . . . . . . . . . . . . . . . . . .  295
space requirement  . . . . . . . . . . . . . . . . . . .  295

copy mode (Basic Control Panel)  . . . . . . . . . . . .  71
corner grounded TN system  . . . . . . . . . . . . . . .  279

warning about filters  . . . . . . . . . . . . . . . . . . . .  6
warning about screws at EM1, EM3 . . . . . . .  21
warning about screws at F1, F2  . . . . . . . . . .  22

correction source (PID), parameter . . . . . . . . . .  175
cover

remove  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
replace  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

cover, top, see hood
CRC errors (count), parameter . . . . . . . . . . . . .  180
crimp-on ring lugs  . . . . . . . . . . . . . . . . . . . . . . .  281
critical speeds (avoiding)

parameter group . . . . . . . . . . . . . . . . . . . . .  140
high, parameters . . . . . . . . . . . . . . . . . . . . .  140
low, parameters. . . . . . . . . . . . . . . . . . . . . .  140
select, parameter  . . . . . . . . . . . . . . . . . . . .  140

C-Tick marking  . . . . . . . . . . . . . . . . . . . . . . . . .  303
current

at fault, history parameter . . . . . . . . . . . . . .  110
data parameter . . . . . . . . . . . . . . . . . . . . . .  104
max. limit, parameter. . . . . . . . . . . . . . . . . .  129
measurement, fault code. . . . . . . . . . . . . . .  256
rating code  . . . . . . . . . . . . . . . . . . . . . . . . . .  13

D
date

see time and date setting (Assistant Control 
Panel)

DC
brake time, parameter . . . . . . . . . . . . . . . . .  133
bus voltage, data parameter . . . . . . . . . . . .  104
current ref., parameter  . . . . . . . . . . . . . . . .  133
magnetizing time, parameter. . . . . . . . . . . .  132
overvoltage, fault code . . . . . . . . . . . . . . . .  255
undervoltage, fault code . . . . . . . . . . . . . . .  255
voltage stabilizer, parameter . . . . . . . . . . . .  142

deceleration
parameter group. . . . . . . . . . . . . . . . . . . . . .  135
at aux. start (PFC), parameter . . . . . . . . . . .  197
emergency time, parameter . . . . . . . . . . . . .  136
ramp select, parameter  . . . . . . . . . . . . . . . .  135
ramp shape, parameter  . . . . . . . . . . . . . . . .  135
ramp time (PFC), parameter  . . . . . . . . . . . .  197
ramp zero select, parameter  . . . . . . . . . . . .  136
time, parameter  . . . . . . . . . . . . . . . . . . . . . .  135

default values
listing for macros  . . . . . . . . . . . . . . . . . . . . . .  84
listing for parameters . . . . . . . . . . . . . . . . . . .  87

derating
adjustment example . . . . . . . . . . . . . . . . . . .  274
altitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  274
single phase supply . . . . . . . . . . . . . . . . . . .  274
switching frequency . . . . . . . . . . . . . . . . . . .  274
temperature  . . . . . . . . . . . . . . . . . . . . . . . . .  274

derivation time (PID), parameter. . . . . . . . . . . . .  167
derivation time, parameter  . . . . . . . . . . . . . . . . .  137
device overtemperature, fault code. . . . . . . . . . .  255
diagnostics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253

EFB comm . . . . . . . . . . . . . . . . . . . . . . . . . .  208
FBA comm . . . . . . . . . . . . . . . . . . . . . . . . . .  239

digital cable requirements . . . . . . . . . . . . . . . . . .  294
digital input

at fault, history parameters. . . . . . . . . . . . . .  110
connections  . . . . . . . . . . . . . . . . . . . . . . . . . .  24
specifications . . . . . . . . . . . . . . . . . . . . . . . . .  25
status, data parameter . . . . . . . . . . . . . . . . .  105

digital output
connections  . . . . . . . . . . . . . . . . . . . . . . . . . .  24
specifications . . . . . . . . . . . . . . . . . . . . . . . .  293

dimensions
drive, mounting. . . . . . . . . . . . . . . . . . . . . . .  297
drive, outside  . . . . . . . . . . . . . . . . . . . . . . . .  298

DIP switches . . . . . . . . . . . . . . . . . . . . . . . . . .  21, 24
direction control, parameter  . . . . . . . . . . . . . . . .  112
direction of rotation

Assistant Control Panel  . . . . . . . . . . . . . .  45, 49
Basic Control Panel . . . . . . . . . . . . . . . . .  64, 66

display format (PID), parameter . . . . . . . . . . . . .  167
disposal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302
document library . . . . . . . . . . . . . . . . . . . . . . . . .  319
download parameter sets

application  . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
full set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
user sets. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60

drive
EFB comm installation . . . . . . . . . . . . . . . . .  200
FBA module installation . . . . . . . . . . . . . . . .  234
id, fault code . . . . . . . . . . . . . . . . . . . . . . . . .  257
mounting. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18
mounting dimensions . . . . . . . . . . . . . . . . . .  297
outside dimensions. . . . . . . . . . . . . . . . . . . .  298
rating, parameter  . . . . . . . . . . . . . . . . . . . . .  151
temperature, data parameter . . . . . . . . . . . .  104
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drive on time, data parameters . . . . . . . . . . . . . .  106
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E
earth fault

fault code  . . . . . . . . . . . . . . . . . . . . . . . . . .  256
parameter . . . . . . . . . . . . . . . . . . . . . . . . . .  146

earthing
see ground

EFB (embedded fieldbus) . . . . . . . . . . . . . . . . .  199
actual value scaling  . . . . . . . . . . . . . . . . . .  207
actual values. . . . . . . . . . . . . . . . . . . . . . . .  207
analog output control, activate . . . . . . . . . .  205
comm fault response  . . . . . . . . . . . . . . . . .  206
configuration . . . . . . . . . . . . . . . . . . . . . . . .  202
configure for loss of communication . . . . . .  209
control interface  . . . . . . . . . . . . . . . . . . . . .  199
control word  . . . . . . . . . . . . . . . . . . . . . . . .  219
diagnostics . . . . . . . . . . . . . . . . . . . . . . . . .  208
drive control of functions, activate. . . . . . . .  203
exception codes . . . . . . . . . . . . . . . . . . . . .  218
fault code 28 . . . . . . . . . . . . . . . . . . . . . . . .  210
fault code 31 . . . . . . . . . . . . . . . . . . . . . . . .  210
fault code 32 . . . . . . . . . . . . . . . . . . . . . . . .  210
fault code 33 . . . . . . . . . . . . . . . . . . . . . . . .  210
fault tracing parameters  . . . . . . . . . . . . . . .  208
fault, duplicate stations . . . . . . . . . . . . . . . .  209
fault, intermittent off-line . . . . . . . . . . . . . . .  210
fault, no master station on line . . . . . . . . . .  209
fault, swapped wires . . . . . . . . . . . . . . . . . .  209
feedback from drive  . . . . . . . . . . . . . . . . . .  207
input reference sel., activate . . . . . . . . . . . .  204
installation. . . . . . . . . . . . . . . . . . . . . . . . . .  200
misc. drive control, activate. . . . . . . . . . . . .  204
modbus actual values . . . . . . . . . . . . . . . . .  218
PID control setpoint source, activate  . . . . .  206
planning  . . . . . . . . . . . . . . . . . . . . . . . . . . .  200
profiles  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  212
reference scaling, ABB drives profile  . . . . .  228
relay output control, activate . . . . . . . . . . . .  205
set-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201
start/stop/direction control, activate  . . . . . .  203
state diagram  . . . . . . . . . . . . . . . . . . . . . . .  227
status word . . . . . . . . . . . . . . . . . . . . . . . . .  222
termination  . . . . . . . . . . . . . . . . . . . . . . . . .  201

EFB, drive parameters  . . . . . . . . . . . . . . . . . . .  181
protocol, parameter group  . . . . . . . . . . . . .  181
baud rate, parameter  . . . . . . . . . . . . . . . . .  181
command words, data parameters . . . . . . .  108
config file, fault code . . . . . . . . . . . . . . . . . .  257
control profile, parameter  . . . . . . . . . . . . . .  181
CRC errors (count), parameter . . . . . . . . . .  181
fault codes  . . . . . . . . . . . . . . . . . . . . . . . . .  257
fault function, parameter . . . . . . . . . . . . . . .  146
fault time, parameter . . . . . . . . . . . . . . . . . .  146
ok messages (count), parameter  . . . . . . . .  181
parameters . . . . . . . . . . . . . . . . . . . . .  181, 182
parity, parameter. . . . . . . . . . . . . . . . . . . . .  181
protocol id, parameter . . . . . . . . . . . . . . . . .  181
protocol select, parameter  . . . . . . . . . . . . .  198
relay output word, data parameter  . . . . . . .  105
station id, parameter . . . . . . . . . . . . . . . . . .  181
status words, data parameters . . . . . . . . . .  108
status, parameter  . . . . . . . . . . . . . . . . . . . .  181
UART errors (count), parameter . . . . . . . . .  181
values, data parameter . . . . . . . . . . . . . . . .  105

efficiency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294
ELV (Extra Low Voltage)  . . . . . . . . . . . . . . . . . . .  25
EM1 and EM3 screws

location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
on corner grounded TN system . . . . . . . . . . .  23
on IT systems. . . . . . . . . . . . . . . . . . . . . . . . .  23
on symmetrically grounded TN systems  . . . .  23
warning. . . . . . . . . . . . . . . . . . . . . .  21, 279, 280

embedded fieldbus
see EFB
see EFB, drive parameters

EMC
CE marking  . . . . . . . . . . . . . . . . . . . . . . . . .  303
C-Tick marking . . . . . . . . . . . . . . . . . . . . . . .  303
motor cable requirements  . . . . . . . . . . . . . .  287

EMC filter, external . . . . . . . . . . . . . . . . . . . . . . .  280
EMC filter, internal  . . . . . .  6, 23, 279, 280, 305, 306
emergency

deceleration time, parameter . . . . . . . . . . . .  136
stop devices . . . . . . . . . . . . . . . . . . . . . . . . .  277
stop select, parameter . . . . . . . . . . . . . . . . .  133

enclosure
protection class code . . . . . . . . . . . . . . . . . . .  13
types. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300

encoder
parameter group. . . . . . . . . . . . . . . . . . . . . .  177
enable, parameter  . . . . . . . . . . . . . . . . . . . .  177
error, fault code  . . . . . . . . . . . . . . . . . . . . . .  257
fault, parameter  . . . . . . . . . . . . . . . . . . . . . .  177
number of pulses, parameter . . . . . . . . . . . .  177
position reset enable, parameter . . . . . . . . .  177
zero pulse detected, data parameter . . . . . .  106
zero pulse enable, parameter  . . . . . . . . . . .  177

energy saving
parameter group. . . . . . . . . . . . . . . . . . . . . .  176
CO2 conversion factor, parameter . . . . . . . .  176
energy price, parameter . . . . . . . . . . . . . . . .  176
energy reset, parameter. . . . . . . . . . . . . . . .  176
pump power, parameter . . . . . . . . . . . . . . . .  176
saved amount 1, data parameter . . . . . . . . .  107
saved amount 2, data parameter . . . . . . . . .  107
saved CO2, data parameter. . . . . . . . . . . . .  107
saved kWh, data parameter . . . . . . . . . . . . .  107
saved MWh, data parameter . . . . . . . . . . . .  107

error value inversion (PID), parameter . . . . . . . .  167
exception codes, EFB modbus. . . . . . . . . . . . . .  218
external comm module, parameter group

see FBA, drive parameters
external commands selection, parameter. . . . . .  111
external control selection, parameter . . . . . . . . .  113
external fault

automatic reset, parameter  . . . . . . . . . . . . .  148
fault codes . . . . . . . . . . . . . . . . . . . . . . . . . .  256
parameters . . . . . . . . . . . . . . . . . . . . . . . . . .  144

external reference, data parameter  . . . . . . . . . .  104
Index
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F
F1 and F2 screws

location . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22
on corner grounded TN system. . . . . . . . . . .  23
on IT systems . . . . . . . . . . . . . . . . . . . . . . . .  23
on symmetrically grounded TN systems . . . .  23
warning . . . . . . . . . . . . . . . . . . . . .  22, 279, 280

fan maintenance  . . . . . . . . . . . . . . . . . . . .  266, 268
fault

functions, parameter group . . . . . . . . . . . . .  144
history, parameter group. . . . . . . . . . . . . . .  110
codes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254
comm failure (EFB) . . . . . . . . . . . . . . . . . . .  206
current at, history parameter . . . . . . . . . . . .  110
digital input status at, history parameter . . .  110
FBA comm  . . . . . . . . . . . . . . . . . . . . . . . . .  238
frequency at, history parameter  . . . . . . . . .  110
history . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260
last, history parameter. . . . . . . . . . . . . . . . .  110
listing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254
logging (Assistant Control Panel) . . . . . . . . .  57
mode (Assistant Control Panel)  . .  45, 253, 254
mode (Basic Control Panel)  . . . . .  65, 253, 254
previous, history parameter. . . . . . . . . . . . .  110
reset  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259
reset select, parameter . . . . . . . . . . . . . . . .  125
speed at, history parameter  . . . . . . . . . . . .  110
status at, history parameter. . . . . . . . . . . . .  110
time of, history parameters . . . . . . . . . . . . .  110
torque at, history parameter  . . . . . . . . . . . .  110
voltage at, history parameter. . . . . . . . . . . .  110
words, data parameters  . . . . . . . . . . . . . . .  109

fault display
alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254
fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253
fault names . . . . . . . . . . . . . . . . . . . . . . . . .  254

FB actual signals, parameter group. . . . . . . . . .  108
FBA

protocol listing . . . . . . . . . . . . . . . . . . . . . . .  231
FBA (fieldbus adapter). . . . . . . . . . . . . . . . . . . .  231

actual values . . . . . . . . . . . . . . . . . . . . . . . .  233
analog output control, activate  . . . . . . . . . .  237
comm fault response. . . . . . . . . . . . . . . . . .  238
configuration . . . . . . . . . . . . . . . . . . . . . . . .  235
control word. . . . . . . . . . . . . . . . . . . . . . . . .  232
control word, ABB drives. . . . . . . . . . . . . . .  242
diagnostics  . . . . . . . . . . . . . . . . . . . . . . . . .  239
drive feedback. . . . . . . . . . . . . . . . . . . . . . .  238
fieldbus control, activate . . . . . . . . . . . . . . .  235
input reference sel., activate . . . . . . . . . . . .  236
installation . . . . . . . . . . . . . . . . . . . . . . . . . .  234
PID control setpoint source, activate. . . . . .  238
planning. . . . . . . . . . . . . . . . . . . . . . . . . . . .  233
reference. . . . . . . . . . . . . . . . . . . . . . . . . . .  233
relay output control, activate . . . . . . . . . . . .  237
set-up  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235
start/stop /direction control, activate . . . . . .  235
state diagram, ABB drives. . . . . . . . . . . . . .  245
status word . . . . . . . . . . . . . . . . . . . . . . . . .  233
status word, ABB drives  . . . . . . . . . . . . . . .  243

FBA, drive parameters  . . . . . . . . . . . . . . . . . . . .  178
ext comm module parameter group . . . . . . .  178
command words, data parameters. . . . . . . .  108
config file CPI firmware revision, parameter. 178
config file id revision, parameter. . . . . . . . . .  178
config file revision, parameter  . . . . . . . . . . .  178
fault function, parameter. . . . . . . . . . . . . . . .  146
fault time, parameter  . . . . . . . . . . . . . . . . . .  146
fieldbus appl. program revision, parameter  .  179
fieldbus CPI firmware revision, parameter . .  178
fieldbus parameter refresh, parameter . . . . .  178
fieldbus parameters . . . . . . . . . . . . . . . . . . .  178
fieldbus status, parameter  . . . . . . . . . . . . . .  178
fieldbus type, parameter. . . . . . . . . . . . . . . .  178
protocol select, parameter . . . . . . . . . . . . . .  198
relay output word, data parameter . . . . . . . .  105
status words, data parameters . . . . . . . . . . .  108
values, data parameter. . . . . . . . . . . . . . . . .  105

feedback
multiplier (PID), parameter . . . . . . . . . . . . . .  169
on ABB manuals. . . . . . . . . . . . . . . . . . . . . .  319
select (PID), parameter  . . . . . . . . . . . . . . . .  169

field weakening point  . . . . . . . . . . . . . . . . . . . . .  283
fieldbus

see EFB (embedded fieldbus)
see EFB, drive parameters
see FBA (fieldbus adapter)
see FBA, drive parameters

fieldbus adapter
see FBA
see FBA, drive parameters

fieldbus, embedded
see EFB
see EFB, drive parameters

firmware
panel, version . . . . . . . . . . . . . . . . . . . . . .  43, 47
version, parameter . . . . . . . . . . . . . . . . .  62, 151

first environment
(C2), compliance with IEC/EN 61800-3 . . . .  305
(C2), motor cable length. . . . . . . . . . . . . . . .  284
definition . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305

flange mounting  . . . . . . . . . . . . . . . . . . . . . . . . . .  16
FlashDrop

application macro, parameter. . . . . . . . . . . .  102
connection  . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
parameter view, parameter  . . . . . . . . . . . . .  128

floating network
see IT system

flux braking, parameter . . . . . . . . . . . . . . . . . . . .  141
flux optimization, parameter . . . . . . . . . . . . . . . .  141
force trip, fault code  . . . . . . . . . . . . . . . . . . . . . .  257
frame errors (count), parameter . . . . . . . . . . . . .  180
frame size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  271
free fall, stress testing. . . . . . . . . . . . . . . . . . . . .  301
frequency

at fault, history parameter. . . . . . . . . . . . . . .  110
max. limit, parameter . . . . . . . . . . . . . . . . . .  130
min. limit, parameter. . . . . . . . . . . . . . . . . . .  130
motor, resolution. . . . . . . . . . . . . . . . . . . . . .  283
motor, specification  . . . . . . . . . . . . . . . . . . .  283
switching, parameter  . . . . . . . . . . . . . . . . . .  142
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fuses
208…240 V drives  . . . . . . . . . . . . . . . . . . .  276
380…480 V drives  . . . . . . . . . . . . . . . . . . .  276
500…600 V drives  . . . . . . . . . . . . . . . . . . .  277

G
gain (PID), parameter . . . . . . . . . . . . . . . . . . . .  166
generic profile, FBA

actual value mapping . . . . . . . . . . . . . . . . .  251
actual value scaling  . . . . . . . . . . . . . . . . . .  251
overview . . . . . . . . . . . . . . . . . . . . . . . . . . .  250
reference scaling  . . . . . . . . . . . . . . . . . . . .  250
technical data . . . . . . . . . . . . . . . . . . . . . . .  250

gland kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19
ground

cable/wire requirements . . . . . . . . . . . . . . .  279
fault protection  . . . . . . . . . . . . . . . . . . . . . .  286

H
hand-auto macro . . . . . . . . . . . . . . . . . . . . . . . . .  78
harmonics . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
heat loss  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295
hood (IP54 / UL type 12) . . . . . . . . . . . . . . . .  17, 32
how to do common tasks

with Assistant Control Panel . . . . . . . . . . . . .  46
with Basic Control Panel . . . . . . . . . . . . . . . .  65

I
I/O settings (Assistant Control Panel) . . . . . . . . .  63
I/O, control through . . . . . . . . . . . . . . . . . . . . . . .  40
id run

fail, fault code . . . . . . . . . . . . . . . . . . . . . . .  256
parameter . . . . . . . . . . . . . . . . . . . . . . . . . .  103
performing. . . . . . . . . . . . . . . . . . . . . . . . . . .  41

identification magnetization . . . . . . . . . . . . . . . .  103
IEC ratings

see ratings
impedance grounded network

see IT system
incompatible software, fault code  . . . . . . . . . . .  258
information on the Internet  . . . . . . . . . . . . . . . .  319
information, parameter group  . . . . . . . . . . . . . .  151
input power

cable/wire requirements . . . . . . . . . . . . . . .  278
disconnecting device (disconnecting means) 275
specifications  . . . . . . . . . . . . . . . . . . . . . . .  275

input power connection
IT system  . . . . . . . . . . . . . . . . . . . . . . . . . .  280
lugs for R6  . . . . . . . . . . . . . . . . . . . . . . . . .  281
terminal size . . . . . . . . . . . . . . . . . . . . . . . .  280
torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280

installation
check list  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31
compatibility . . . . . . . . . . . . . . . . . . . . . . . . . .  14
environment . . . . . . . . . . . . . . . . . . . . . . . . . .  14
flow chart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15
mounting drive . . . . . . . . . . . . . . . . . . . . . . . .  18
preparation . . . . . . . . . . . . . . . . . . . . . . . . . . .  12
procedures . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
wiring overview. . . . . . . . . . . . . . . . . . . . . . . .  19

insulation check  . . . . . . . . . . . . . . . . . . . . . . . . . .  26
integration time (PID), parameter . . . . . . . . . . . .  167
integration time, parameter. . . . . . . . . . . . . . . . .  137
interlocks, parameter  . . . . . . . . . . . . . . . . . . . . .  192
internal setpoint (PID), parameter  . . . . . . . . . . .  169
Internet, information on. . . . . . . . . . . . . . . . . . . .  319
IR compensation

frequency, parameter . . . . . . . . . . . . . . . . . .  141
parameters . . . . . . . . . . . . . . . . . . . . . . . . . .  141
voltage, parameter . . . . . . . . . . . . . . . . . . . .  141

isolation, between AC power source and drive  .  275
IT system

connections  . . . . . . . . . . . . . . . . . . . . . . . . .  280
warning about filters . . . . . . . . . . . . . . . . .  6, 288
warning about screws at EM1, EM3. . . . . . . .  21
warning about screws at F1, F2 . . . . . . . . . . .  22

J
jogging activation, parameter . . . . . . . . . . . . . . .  112

K
keypad

see control panel
keypad reference select, parameter . . . . . . . . . .  113
kWh

counter, data parameter. . . . . . . . . . . . . . . .  104

L
label

serial number . . . . . . . . . . . . . . . . . . . . . . . . .  12
type designation . . . . . . . . . . . . . . . . . . . . . . .  12

language, parameter  . . . . . . . . . . . . . . . . . . . . .  102
LED

on Assistant Control Panel. . . . . . .  44, 253, 254
on drive body . . . . . . . . . . . . . . . . .  21, 253, 254

library, document  . . . . . . . . . . . . . . . . . . . . . . . .  319
limits, parameter group. . . . . . . . . . . . . . . . . . . .  129
Index
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load analyzer
parameter group . . . . . . . . . . . . . . . . . . . . .  183
amplitude logger 1, distribution . . . . . . . . . .  184
amplitude logger 2 signal base value, par. .  183
amplitude logger 2 signal, parameter . . . . .  183
amplitude logger 2, distribution . . . . . . . . . .  184
loggers reset date . . . . . . . . . . . . . . . . . . . .  184
loggers reset time . . . . . . . . . . . . . . . . . . . .  184
loggers reset, parameter . . . . . . . . . . . . . . .  183
peak value logger filter time, parameter . . .  183
peak value logger signal, parameter . . . . . .  183
peak value logger, current at peak value  . .  184
peak value logger, detected peak value . . .  183
peak value logger, frequency at peak value  184
peak value logger, peak value date  . . . . . .  183
peak value logger, peak value time. . . . . . .  183
peak value logger, voltage at peak value . .  184

load curve, see user load curve
load frequency, see user load curve
load torque, see user load curve
loading package version, parameter . . . . . . . . .  151
LOC (local control)

indication on Assistant Control Panel . . . . . .  45
indication on Basic Control Panel . . . . . . . . .  64

local control mode lock, parameter . . . . . . . . . .  126
lock

control panel access, IP54 . . . . . . . . . . . . . .  32
drive control at local control panel. . . . . . . .  126
parameters  . . . . . . . . . . . . . . . . . . . . . . . . .  125

loggers
see load analyzer

low frequency (PFC), parameters . . . . . . . . . . .  188
lugs

for R6 power cables  . . . . . . . . . . . . . . . . . .  281
ring, crimp-on  . . . . . . . . . . . . . . . . . . . . . . .  281
terminal, screw-on. . . . . . . . . . . . . . . . . . . .  282

M
macros

3-wire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75
ABB standard (default) . . . . . . . . . . . . . . . . .  74
alternate  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76
hand-auto  . . . . . . . . . . . . . . . . . . . . . . . . . . .  78
motor potentiometer  . . . . . . . . . . . . . . . . . . .  77
PFC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80
PID control  . . . . . . . . . . . . . . . . . . . . . . . . . .  79
torque control  . . . . . . . . . . . . . . . . . . . . . . . .  81
user parameter sets  . . . . . . . . . . . . . . . . . . .  83
parameter default values. . . . . . . . . . . . . . . .  84
parameters not changed . . . . . . . . . . . . . . . .  73

magnetization, identification  . . . . . . . . . . . . . . .  103
main menu

Assistant Control Panel. . . . . . . . . . . . . . . . .  46
Basic Control Panel. . . . . . . . . . . . . . . . . . . .  65

mains
see input power

maintenance
capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . .  269
control panel. . . . . . . . . . . . . . . . . . . . . . . . .  269
heat sink . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265
internal enclosure fan . . . . . . . . . . . . . . . . . .  268
intervals  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265
main fan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266
triggers, parameter group. . . . . . . . . . . . . . .  143

manuals
list of ACS550 manuals  . . . . . . . . . . . . . . . . . .  2
providing feedback . . . . . . . . . . . . . . . . . . . .  319

mapping
actual value, FBA, generic profile. . . . . . . . .  251
EFB modbus. . . . . . . . . . . . . . . . . . . . . . . . .  212

materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301
maximum

frequency, parameter . . . . . . . . . . . . . . . . . .  130
torque limit, parameters . . . . . . . . . . . . . . . .  131
torque select, parameter  . . . . . . . . . . . . . . .  130

mechanical
angle, data parameter  . . . . . . . . . . . . . . . . .  106
revolutions, data parameter . . . . . . . . . . . . .  106

minimum
frequency, parameter . . . . . . . . . . . . . . . . . .  130
torque limit, parameters . . . . . . . . . . . . . . . .  130
torque select, parameter  . . . . . . . . . . . . . . .  130

modbus
EFB addressing, convention  . . . . . . . . . . . .  212
EFB coils  . . . . . . . . . . . . . . . . . . . . . . . . . . .  212
EFB discrete inputs  . . . . . . . . . . . . . . . . . . .  214
EFB holding registers . . . . . . . . . . . . . . . . . .  215
EFB input registers. . . . . . . . . . . . . . . . . . . .  215
EFB mapping details  . . . . . . . . . . . . . . . . . .  212
EFB mapping summary . . . . . . . . . . . . . . . .  212
EFB supported features . . . . . . . . . . . . . . . .  211
EFB technical data . . . . . . . . . . . . . . . . . . . .  211

motor
checking insulation . . . . . . . . . . . . . . . . . . . . .  26
compatibility . . . . . . . . . . . . . . . . . . . . . . . . . .  14
id run, parameter  . . . . . . . . . . . . . . . . . . . . .  103
load curve break point frequency . . . . . . . . .  145
load curve max., fault parameter . . . . . . . . .  145
load curve zero speed load  . . . . . . . . . . . . .  145
maintenance triggers . . . . . . . . . . . . . . . . . .  143
nominal current, parameter  . . . . . . . . . . . . .  103
nominal frequency, parameter . . . . . . . . . . .  103
nominal power, parameter . . . . . . . . . . . . . .  103
nominal speed, parameter . . . . . . . . . . . . . .  103
nominal voltage, parameter . . . . . . . . . . . . .  103
phase, fault code  . . . . . . . . . . . . . . . . . . . . .  257
requirements  . . . . . . . . . . . . . . . . . . . . . . . . .  14
stall, fault code . . . . . . . . . . . . . . . . . . . . . . .  256
thermal protection. . . . . . . . . . . . . . . . . . . . .  285

motor cable
checking insulation . . . . . . . . . . . . . . . . . . . . .  26
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  283
max. length. . . . . . . . . . . . . . . . . . . . . . . . . .  283
requirements  . . . . . . . . . . . . . . . . . . . . . . . .  286
requirements, EMC  . . . . . . . . . . . . . . . . . . .  287

motor connection
lugs for R6  . . . . . . . . . . . . . . . . . . . . . . . . . .  281
terminal size . . . . . . . . . . . . . . . . . . . . . . . . .  280
torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280
Index
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Q-P
motor control
parameter group . . . . . . . . . . . . . . . . . . . . .  141
control mode, parameter. . . . . . . . . . . . . . .  102
IR compensation, parameters. . . . . . . . . . .  141

motor potentiometer macro . . . . . . . . . . . . . . . . .  77
motor temperature

measure, parameter group . . . . . . . . . . . . .  155
alarm limit, parameter . . . . . . . . . . . . . . . . .  156
data parameter . . . . . . . . . . . . . . . . . . . . . .  106
fault limit, parameter . . . . . . . . . . . . . . . . . .  157
overtemperature, fault code . . . . . . . . . . . .  255
sensor selection, parameter . . . . . . . . . . . .  156
sensor type, parameter . . . . . . . . . . . . . . . .  156
thermal protection . . . . . . . . . . . . . . . . . . . .  285
thermal protection, fault parameter . . . . . . .  144
thermal stress, data parameter . . . . . . . . . .  107
thermal time, fault parameter  . . . . . . . . . . .  145

motor, auxiliary
aux start order, parameter  . . . . . . . . . . . . .  197
aux. start delay (PFC), parameter. . . . . . . .  188
aux. stop delay (PFC), parameter. . . . . . . .  188
number of aux., parameter . . . . . . . . . . . . .  189

motors
several  . . . . . . . . . . . . . . . . . . . . . . . .  273, 283

mounting
dimensions . . . . . . . . . . . . . . . . . . . . . . . . .  297
flange  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
template  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

multimotor systems . . . . . . . . . . . . . . . . . .  273, 283
MWh

counter, data parameter . . . . . . . . . . . . . . .  106
power consumption, maintenance trigger . .  143

N
NEMA ratings

see ratings
noise

random sw. freq. parameter . . . . . . . . . . . .  142
NPN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25

O
offset (PID), parameter . . . . . . . . . . . . . . . . . . .  174
ok messages (count), parameter. . . . . . . . . . . .  180
operating data, parameter group. . . . . . . . . . . .  104
operation

Assistant Control Panel  . . . . . . . . . . . . . . . .  45
Basic Control Panel  . . . . . . . . . . . . . . . . . . .  65

OPEX link, fault code  . . . . . . . . . . . . . . . . . . . .  256
OPEX power, fault code  . . . . . . . . . . . . . . . . . .  256
options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

parameter group . . . . . . . . . . . . . . . . . . . . .  198
code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

output
frequency, data parameter . . . . . . . . . . . . .  104
voltage, data parameter  . . . . . . . . . . . . . . .  104
wiring, fault code. . . . . . . . . . . . . . . . . . . . .  257

output mode
Assistant Control Panel  . . . . . . . . . . . . . . . .  49
Basic Control Panel  . . . . . . . . . . . . . . . . . . .  67

overcurrent
automatic reset, parameter . . . . . . . . . . . . .  148
fault code  . . . . . . . . . . . . . . . . . . . . . . . . . .  254

overload curve
see user load curve

overspeed, fault code . . . . . . . . . . . . . . . . . . . . .  257
overvoltage

control enable, parameter  . . . . . . . . . . . . . .  129

P
panel communication, parameter group . . . . . . .  180
panel display variables, parameter group. . . . . .  152
panel firmware version . . . . . . . . . . . . . . . . . .  43, 47
panel loss, fault code . . . . . . . . . . . . . . . . . . . . .  255
parameter

analog input scale, fault code. . . . . . . . . . . .  258
analog output scale, fault code  . . . . . . . . . .  258
change lock  . . . . . . . . . . . . . . . . . . . . . . . . .  125
descriptions  . . . . . . . . . . . . . . . . . . . . . . . . .  102
external relay output, fault code . . . . . . . . . .  259
fieldbus, fault code . . . . . . . . . . . . . . . . . . . .  259
hz rpm, fault code. . . . . . . . . . . . . . . . . . . . .  258
listing (ranges, resolutions, defaults) . . . . . . .  87
PCU 1 (power control unit), fault code . . . . .  259
PCU 2 (power control unit), fault code . . . . .  259
PFC IO, fault code . . . . . . . . . . . . . . . . . . . .  259
PFC mode, fault code  . . . . . . . . . . . . . . . . .  259
PFC ref. neg., fault code  . . . . . . . . . . . . . . .  258
save changes . . . . . . . . . . . . . . . . . . . . . . . .  126
table version, parameter  . . . . . . . . . . . . . . .  151
user load curve, fault code . . . . . . . . . . . . . .  259
view, parameter . . . . . . . . . . . . . . . . . . . . . .  128

parameter mode
Assistant Control Panel . . . . . . . . . . . . . . . . .  51
Basic Control Panel . . . . . . . . . . . . . . . . . . . .  69

parameter restore
Assistant Control Panel . . . . . . . . . . . . . . . . .  60
Basic Control Panel . . . . . . . . . . . . . . . . . . . .  71

parity
(RS-232), parameter  . . . . . . . . . . . . . . . . . .  180
errors (count), parameter . . . . . . . . . . . . . . .  180

patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306
PE earth

earth fault, parameter. . . . . . . . . . . . . . . . . .  146
PE earth connection

terminal size . . . . . . . . . . . . . . . . . . . . . . . . .  280
torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280

peak value logging
see load analyzer

PELV (Protective Extra Low Voltage) . . . . . . . . . .  25
PFC

control, parameter group . . . . . . . . . . . . . . .  186
acceleration time, parameter . . . . . . . . . . . .  197
aux start order, parameter . . . . . . . . . . . . . .  197
aux. motor start delay, parameter  . . . . . . . .  188
aux. motor stop delay, parameter  . . . . . . . .  188
deceleration time, parameter . . . . . . . . . . . .  197
enable, parameter  . . . . . . . . . . . . . . . . . . . .  196
low frequency, parameters. . . . . . . . . . . . . .  188
macro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80
number of aux. motors, parameter. . . . . . . .  189
number of motors parameter . . . . . . . . . . . .  197
reference step, parameters  . . . . . . . . . . . . .  186
start delay, parameter  . . . . . . . . . . . . . . . . .  196
start frequency, parameters . . . . . . . . . . . . .  187
Index
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Q-Pulse Id
PID
process sets, parameter groups . . . . . . . . .  165
external / trimming, parameter group  . . . . .  174
0% (actual signal), parameter . . . . . . . . . . .  168
100% (actual signal), parameter . . . . . . . . .  168
actual input select, parameters . . . . . . . . . .  170
actual value max., parameters  . . . . . . . . . .  170
actual value min., parameters . . . . . . . . . . .  170
adjustment procedure . . . . . . . . . . . . . . . . .  166
comm value 1, data parameter . . . . . . . . . .  107
comm value 2, data parameter . . . . . . . . . .  107
control macro  . . . . . . . . . . . . . . . . . . . . . . . .  79
correction source, parameter  . . . . . . . . . . .  175
decimal point (actual signal), parameter . . .  167
derivation filter, parameter  . . . . . . . . . . . . .  167
derivation time, parameter  . . . . . . . . . . . . .  167
deviation, data parameter . . . . . . . . . . . . . .  105
error feedback inversion, parameter . . . . . .  167
external source activate, parameter . . . . . .  174
feedback multiplier, parameter . . . . . . . . . .  169
feedback select, parameter. . . . . . . . . . . . .  169
feedback, data parameter . . . . . . . . . . . . . .  105
gain, parameter . . . . . . . . . . . . . . . . . . . . . .  166
integration time, parameter . . . . . . . . . . . . .  167
internal setpoint, parameter  . . . . . . . . . . . .  169
offset, parameter . . . . . . . . . . . . . . . . . . . . .  174
output, data parameter . . . . . . . . . . . . . . . .  105
parameter set select, parameter . . . . . . . . .  172
scaling (0…100%), parameters. . . . . . . . . .  168
setpoint maximum, parameter. . . . . . . . . . .  169
setpoint minimum, parameter . . . . . . . . . . .  169
setpoint select, parameter. . . . . . . . . . . . . .  168
setpoint source, EFB comm activate. . . . . .  206
setpoint source, FBA comm, activate . . . . .  238
setpoint, data parameter . . . . . . . . . . . . . . .  105
sleep delay, parameter . . . . . . . . . . . . . . . .  171
sleep level, parameter. . . . . . . . . . . . . . . . .  171
sleep selection, parameter  . . . . . . . . . . . . .  170
trim mode, parameter . . . . . . . . . . . . . . . . .  174
trim scale, parameter  . . . . . . . . . . . . . . . . .  174
units (actual signal), parameter. . . . . . . . . .  167
wake-up delay, parameter. . . . . . . . . . . . . .  171
wake-up deviation, parameter. . . . . . . . . . .  171

PID controller
advanced set-up . . . . . . . . . . . . . . . . . . . . .  166
basic set-up. . . . . . . . . . . . . . . . . . . . . . . . .  165

planning
EFB comm  . . . . . . . . . . . . . . . . . . . . . . . . .  200
FBA comm  . . . . . . . . . . . . . . . . . . . . . . . . .  233

PNP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25
power

consumption (MWh) maintenance trigger . .  143
data parameter . . . . . . . . . . . . . . . . . . . . . .  104

previous faults, history parameters . . . . . . . . . .  110
process PID sets, parameter groups . . . . . . . . .  165
process variables, data parameter  . . . . . . . . . .  106
product

inquiries. . . . . . . . . . . . . . . . . . . . . . . . . . . .  319
training  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319

profiles, EFB comm . . . . . . . . . . . . . . . . . . . . . .  212
proportional gain, parameter . . . . . . . . . . . . . . .  137

protection
circuit, required w/ chopper  . . . . . . . . . . . . .  292
disconnecting device (disconnecting means) 275
enclosure standard. . . . . . . . . . . . . . . . . . . .  303
environmental. . . . . . . . . . . . . . . . . . . . . . . .  300
motor thermal . . . . . . . . . . . . . . . . . . . . . . . .  285

PT100 temperature sensor . . . . . . . . . . . . . . . . .  156
PTC temperature sensor. . . . . . . . . . . . . . . . . . .  156
pump power

see energy saving

R
radiation limits, conducted

EN 61800-3  . . . . . . . . . . . . . . . . . . . . . . . . .  288
ramp pair (accel/decel), parameter . . . . . . . . . . .  135
range listing for parameters  . . . . . . . . . . . . . . . . .  87
ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  271
reference

select, parameter group . . . . . . . . . . . . . . . .  113
corrections for parameter values . . . . . . . . .  114
keypad control, parameter . . . . . . . . . . . . . .  113
maximum, parameters . . . . . . . . . . . . . . . . .  115
minimum, parameters. . . . . . . . . . . . . . . . . .  115
mode (Basic Control Panel) . . . . . . . . . . . . . .  68
select source, parameter . . . . . . . . . . . . . . .  113
step (PFC), parameters . . . . . . . . . . . . . . . .  186

reference scaling
EFB, ABB drives profile . . . . . . . . . . . . . . . .  228
FBA, ABB drives profile . . . . . . . . . . . . . . . .  246
FBA, generic profile . . . . . . . . . . . . . . . . . . .  250

reference setting
Assistant Control Panel  . . . . . . . . . . . . . . . . .  50
Basic Control Panel . . . . . . . . . . . . . . . . . . . .  68

regulator by-pass control, parameter  . . . . . . . . .  196
relative humidity

environment limit  . . . . . . . . . . . . . . . . . . . . .  300
shipping limit. . . . . . . . . . . . . . . . . . . . . . . . .  300

relay output
parameter group. . . . . . . . . . . . . . . . . . . . . .  120
activation condition parameters . . . . . . . . . .  120
off-delay, parameters . . . . . . . . . . . . . . . . . .  121
on-delay, parameters . . . . . . . . . . . . . . . . . .  121
status, data parameter . . . . . . . . . . . . . . . . .  105

relays, specifications. . . . . . . . . . . . . . . . . . . . . .  293
REM (remote control)

indication on Assistant Control Panel. . . . . . .  45
indication on Basic Control Panel. . . . . . . . . .  64

remove cover  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
reset, automatic

parameter group. . . . . . . . . . . . . . . . . . . . . .  148
analog input less than min., parameter  . . . .  148
delay time, parameter. . . . . . . . . . . . . . . . . .  148
external fault, parameter  . . . . . . . . . . . . . . .  148
number of trials, parameter  . . . . . . . . . . . . .  148
overcurrent, parameter. . . . . . . . . . . . . . . . .  148
trial time, parameter . . . . . . . . . . . . . . . . . . .  148
undervoltage, parameter  . . . . . . . . . . . . . . .  148

resolution listing for parameters . . . . . . . . . . . . . .  87
resonance (avoiding)

select, parameter . . . . . . . . . . . . . . . . . . . . .  140
revolution counter, data parameter . . . . . . . . . . .  106
revolutions, mechanical, data parameter  . . . . . .  106
Index
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Q-P
ring lugs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281
RS-232

baud rate, parameter  . . . . . . . . . . . . . . . . .  180
parity, parameter. . . . . . . . . . . . . . . . . . . . .  180
station id, parameter . . . . . . . . . . . . . . . . . .  180

RS-232 counts
buffer overruns, parameter . . . . . . . . . . . . .  180
CRC errors, parameter . . . . . . . . . . . . . . . .  180
frame errors, parameter  . . . . . . . . . . . . . . .  180
ok messages, parameter  . . . . . . . . . . . . . .  180
parity errors, parameter  . . . . . . . . . . . . . . .  180

RS485 comm. . . . . . . . . . . . . . . . . . . . . . . . . . .  200
run enable source select, parameter. . . . . . . . .  125
run time

data parameter . . . . . . . . . . . . . . . . . .  104, 106
maintenance trigger  . . . . . . . . . . . . . . . . . .  143

S
safety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
save changes parameter. . . . . . . . . . . . . . . . . .  126
saving, energy

see energy saving
scalar:frequency mode  . . . . . . . . . . . . . . . . . . .  102
scaling

actual value, FBA, ABB drives profile . . . . .  249
actual value, FBA, generic profile . . . . . . . .  251
actual values, EFB comm . . . . . . . . . . . . . .  207
reference, EFB, ABB drives profile . . . . . . .  228
reference, FBA, ABB drives profile . . . . . . .  246
reference, FBA, generic profile . . . . . . . . . .  250

screw-on terminal lugs  . . . . . . . . . . . . . . . . . . .  282
s-curve ramp, parameter . . . . . . . . . . . . . . . . . .  135
second environment

(C3), compliance with IEC/EN 61800-3  . . .  305
(C3), motor cable length . . . . . . . . . . . . . . .  284
definition . . . . . . . . . . . . . . . . . . . . . . . . . . .  305

sensor type, parameter . . . . . . . . . . . . . . . . . . .  156
sensorless vector control mode. . . . . . . . . . . . .  102
serial 1 error (fault code 28)  . . . . . . . . . . . . . . .  210
serial 1 error, fault code. . . . . . . . . . . . . . . . . . .  257
serial communication

see EFB (embedded fieldbus)
see EFB, drive parameters
see FBA (fieldbus adapter)
see FBA, drive parameters

serial number. . . . . . . . . . . . . . . . . . . . . . . . .  12, 13
service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319
setpoint maximum (PID), parameter . . . . . . . . .  169
setpoint minimum (PID), parameter  . . . . . . . . .  169
setpoint select (PID), parameter . . . . . . . . . . . .  168
shock, stress testing . . . . . . . . . . . . . . . . . . . . .  301
short circuit, fault code  . . . . . . . . . . . . . . . . . . .  255
single phase supply

connection  . . . . . . . . . . . . . . . . . . . . . . . . . .  19
derating. . . . . . . . . . . . . . . . . . . . . . . . . . . .  274

sleep selection (PID), parameter. . . . . . . . . . . .  170
slip compensation ratio, parameter . . . . . . . . . .  142
soft keys (Assistant Control Panel) . . . . . . . . . . .  44

specifications
control connections  . . . . . . . . . . . . . . . . . . .  293
input power. . . . . . . . . . . . . . . . . . . . . . . . . .  275
mains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  275

speed
and direction (signed), data parameter  . . . .  104
at fault, history parameter  . . . . . . . . . . . . . .  110
data parameter. . . . . . . . . . . . . . . . . . . . . . .  104
max. limit, parameter . . . . . . . . . . . . . . . . . .  129
min. limit, parameter. . . . . . . . . . . . . . . . . . .  129

speed control
parameter group. . . . . . . . . . . . . . . . . . . . . .  137
acceleration compensation, parameter  . . . .  138
automatic tuning, parameter  . . . . . . . .  137, 138
derivation time, parameter . . . . . . . . . . . . . .  137
integration time, parameter  . . . . . . . . . . . . .  137
proportional gain, parameter  . . . . . . . . . . . .  137
vector:speed mode. . . . . . . . . . . . . . . . . . . .  102

speed, constant
parameter group. . . . . . . . . . . . . . . . . . . . . .  116
digital input selection parameter  . . . . . . . . .  116
parameters . . . . . . . . . . . . . . . . . . . . . . . . . .  117

stall
frequency, fault parameter . . . . . . . . . . . . . .  146
function, fault parameter  . . . . . . . . . . . . . . .  146
region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146
time, fault parameter  . . . . . . . . . . . . . . . . . .  146

standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
C22.2 No. 14  . . . . . . . . . . . . . . . . . . . . . . . .  303
CE marking  . . . . . . . . . . . . . . . . . . . . . . . . .  303
CSA marking  . . . . . . . . . . . . . . . . . . . . . . . .  304
C-Tick marking . . . . . . . . . . . . . . . . . . . . . . .  303
EN 50178 . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
IEC 60664-1 . . . . . . . . . . . . . . . . . . . . . . . . .  303
IEC/EN 60204-1 . . . . . . . . . . . . . . . . . . . . . .  303
IEC/EN 60529  . . . . . . . . . . . . . . . . . . . . . . .  303
IEC/EN 61000-3-12 . . . . . . . . . . . . . . . . . . .  303
IEC/EN 61800-3 . . . . . . . . . . . . . . . . . . . . . .  303
IEC/EN 61800-5-1 . . . . . . . . . . . . . . . . . . . .  303
UL 508C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
UL marking. . . . . . . . . . . . . . . . . . . . . . . . . .  304

start
parameter group. . . . . . . . . . . . . . . . . . . . . .  132
aux. motor (PFC), parameters . . . . . . . . . . .  187
aux. motor delay. . . . . . . . . . . . . . . . . . . . . .  188
control, EFB comm. . . . . . . . . . . . . . . . . . . .  203
control, FBA comm. . . . . . . . . . . . . . . . . . . .  235
DC magnetizing time, parameter . . . . . . . . .  132
delay (PFC), parameter . . . . . . . . . . . . . . . .  196
delay, parameter  . . . . . . . . . . . . . . . . . . . . .  134
frequency (PFC), parameters. . . . . . . . . . . .  187
function, parameter  . . . . . . . . . . . . . . . . . . .  132
inhibit, parameter . . . . . . . . . . . . . . . . . . . . .  133
select enable source, parameter . . . . . . . . .  127
torque boost current, parameter. . . . . . . . . .  133

start mode
automatic . . . . . . . . . . . . . . . . . . . . . . . . . . .  132
automatic torque boost. . . . . . . . . . . . . . . . .  132
DC magnetizing . . . . . . . . . . . . . . . . . . . . . .  132
flying start. . . . . . . . . . . . . . . . . . . . . . . . . . .  132

start/stop
parameter group. . . . . . . . . . . . . . . . . . . . . .  132
with Assistant Control Panel  . . . . . . . . . . . . .  48
with Basic Control Panel  . . . . . . . . . . . . . . . .  66
Index
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start/stop/dir, parameter group  . . . . . . . . . . . . .  111
starting order counter  . . . . . . . . . . . . . . . . . . . .  191
start-up

assistant  . . . . . . . . . . . . . . . . . . . . . . . . .  38, 53
data, parameter group. . . . . . . . . . . . . . . . .  102
guided, Assistant Control Panel  . . . . . . . . . .  38
limited, Assistant or Basic Control Panel  . . .  33

state diagram
comm (EFB)  . . . . . . . . . . . . . . . . . . . . . . . .  227
comm, ABB drives. . . . . . . . . . . . . . . . . . . .  245

station id (RS-232), parameter  . . . . . . . . . . . . .  180
status at fault, history parameter . . . . . . . . . . . .  110
status word

ABB drives, FBA, description  . . . . . . . . . . .  243
EFB comm, definition  . . . . . . . . . . . . . . . . .  222
FBA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233
FBA generic profile . . . . . . . . . . . . . . . . . . .  250

stop
parameter group . . . . . . . . . . . . . . . . . . . . .  132
aux. motor (PFC), parameters  . . . . . . . . . .  188
aux. motor delay . . . . . . . . . . . . . . . . . . . . .  188
DC brake time, parameter. . . . . . . . . . . . . .  133
DC current control, parameter. . . . . . . . . . .  132
DC current ref., parameter  . . . . . . . . . . . . .  133
emergency devices . . . . . . . . . . . . . . . . . . .  277
emergency select, parameter . . . . . . . . . . .  133
flux braking, parameter . . . . . . . . . . . . . . . .  141
function, parameter . . . . . . . . . . . . . . . . . . .  132

stress tests  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301
supervision

parameter group . . . . . . . . . . . . . . . . . . . . .  149
parameter low limit, parameters . . . . . . . . .  149
parameter selection, parameters  . . . . . . . .  149

supply phase, fault code . . . . . . . . . . . . . . . . . .  256
switching frequency . . . . . . . . . . . . . . . . . . . . . .  283

control, parameter . . . . . . . . . . . . . . . . . . . .  142
derating . . . . . . . . . . . . . . . . . . . . . . . . . . . .  274
parameter . . . . . . . . . . . . . . . . . . . . . . . . . .  142

symmetrically grounded network
see corner grounded TN system

symmetrically grounded TN system  . . . . . . . . .  279
system controls, parameter group . . . . . . . . . . .  125

T
temperature derating . . . . . . . . . . . . . . . . . . . . .  274
template, mounting  . . . . . . . . . . . . . . . . . . . . . . .  16
terminal lugs  . . . . . . . . . . . . . . . . . . . . . . . . . . .  282
terminals

control, description  . . . . . . . . . . . . . . . . . . . .  24
control, specifications . . . . . . . . . . . . . . . . .  294
location diagram, R1…R4. . . . . . . . . . . . . . .  21
location diagram, R5/R6 . . . . . . . . . . . . . . . .  22

termination. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201
test date, parameter  . . . . . . . . . . . . . . . . . . . . .  151
thermal fail, fault code . . . . . . . . . . . . . . . . . . . .  256
three-wire sensor/transmitter, connection example 82
time and date setting (Assistant Control Panel)  .  58

timed functions
parameter group. . . . . . . . . . . . . . . . . . . . . .  158
autochange, parameter  . . . . . . . . . . . . . . . .  197
booster, parameter . . . . . . . . . . . . . . . . . . . .  160
enable, parameter  . . . . . . . . . . . . . . . . . . . .  159
source, parameter  . . . . . . . . . . . . . . . . . . . .  160
speed control . . . . . . . . . . . . . . . . . . . . . . . .  118
start time, parameter  . . . . . . . . . . . . . . . . . .  159
stop time, parameter  . . . . . . . . . . . . . . . . . .  159

timed mode, parameter. . . . . . . . . . . . . . . . . . . .  118
TN-S system . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279
tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
top cover, see hood
torque

at fault, history parameter. . . . . . . . . . . . . . .  110
boost current, parameter  . . . . . . . . . . . . . . .  133
data parameter . . . . . . . . . . . . . . . . . . . . . . .  104
max. limit select, parameter . . . . . . . . . . . . .  130
max. limit, parameter . . . . . . . . . . . . . . . . . .  131
min. limit select, parameter  . . . . . . . . . . . . .  130
min. limit, parameters . . . . . . . . . . . . . . . . . .  130
ramp down, parameter . . . . . . . . . . . . . . . . .  139
ramp up, parameter . . . . . . . . . . . . . . . . . . .  139

torque control
parameter group. . . . . . . . . . . . . . . . . . . . . .  139
macro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81
ramp down, parameter . . . . . . . . . . . . . . . . .  139
ramp up, parameter . . . . . . . . . . . . . . . . . . .  139
vector:torque mode  . . . . . . . . . . . . . . . . . . .  102

training  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319
trim

mode (PID), parameter. . . . . . . . . . . . . . . . .  174
scale (PID), parameter . . . . . . . . . . . . . . . . .  174

two-wire sensor/transmitter, connection example. 82
type code

see type designation
type designation . . . . . . . . . . . . . . . . . . . . . . .  12, 13

U
U/f ratio, parameter . . . . . . . . . . . . . . . . . . . . . . .  141
UL/CSA markings . . . . . . . . . . . . . . . . . . . . . . . .  304
underload curve

see user load curve
undervoltage

automatic reset, parameter  . . . . . . . . . . . . .  148
control enable, parameter  . . . . . . . . . . . . . .  129

ungrounded network
see IT system

units (PID), parameter. . . . . . . . . . . . . . . . . . . . .  167
unknown drive type, fault code . . . . . . . . . . . . . .  258
unpacking drive. . . . . . . . . . . . . . . . . . . . . . . . . . .  12
unsymmetrically grounded networks

see corner grounded TN system
user load curve

parameter group. . . . . . . . . . . . . . . . . . . . . .  162
fault code . . . . . . . . . . . . . . . . . . . . . . . . . . .  258
frequency, parameters . . . . . . . . . . . . .  162, 163
function, parameter  . . . . . . . . . . . . . . . . . . .  162
mode, parameter  . . . . . . . . . . . . . . . . . . . . .  162
time, parameter  . . . . . . . . . . . . . . . . . . . . . .  162
torque, parameters . . . . . . . . . . . . . . . .  162, 163
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Q-P
user parameter set  . . . . . . . . . . . . . . . . . . . . . . .  83
change control, parameter  . . . . . . . . . . . . .  126
download  . . . . . . . . . . . . . . . . . . . . . . . . . . .  60

V
vector:

speed mode  . . . . . . . . . . . . . . . . . . . . . . . .  102
torque mode . . . . . . . . . . . . . . . . . . . . . . . .  102

version
firmware, parameter . . . . . . . . . . . . . . .  62, 151
loading package, parameter . . . . . . . . . . . .  151
panel firmware  . . . . . . . . . . . . . . . . . . . .  43, 47
parameter table, parameter  . . . . . . . . . . . .  151

vibration, stress testing . . . . . . . . . . . . . . . . . . .  301
voltage

at fault, history parameter . . . . . . . . . . . . . .  110
rating code  . . . . . . . . . . . . . . . . . . . . . . . . . .  13

voltage/frequency ratio, parameter . . . . . . . . . .  141

W
wake-up

delay (PID), parameter . . . . . . . . . . . . . . . .  171
deviation (PID), parameter . . . . . . . . . . . . .  171

warning
automatic start up . . . . . . . . . . . . . . . . . . . . . .  6
dangerous voltages  . . . . . . . . . . . . . . . . . . . .  5
disconnecting device (disconnecting means) .  6
ELV (Extra Low Voltage)  . . . . . . . . . . . . . . .  25
EM1, EM3, F1 and F2 screws. . . . . . . . . . . . .  6
filter on corner grounded TN system. . . . . . . .  6
filter on IT system . . . . . . . . . . . . . . . . . . . . . .  6
high temperatures. . . . . . . . . . . . . . . . . . . . . .  6
listing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
not field repairable  . . . . . . . . . . . . . . . . . . . . .  6
parallel control connections  . . . . . . . . . . . . . .  5
qualified installer . . . . . . . . . . . . . . . . . . . . . . .  5

weight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299
wiring

control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24
fault, parameter. . . . . . . . . . . . . . . . . . . . . .  147
installation. . . . . . . . . . . . . . . . . . . . . . . . . . .  26
installation steps, IP21/cables  . . . . . . . . . . .  27
installation steps, IP21/conduit . . . . . . . . . . .  28
installation steps, IP54/cables  . . . . . . . . . . .  29
installation steps, IP54/conduit . . . . . . . . . . .  30
overview . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19
requirements, general . . . . . . . . . . . . . . . . . .  19

XYZ
zero pulse

detected, data parameter . . . . . . . . . . . . . .  106
enable, parameter. . . . . . . . . . . . . . . . . . . .  177

zero speed
delay, parameter . . . . . . . . . . . . . . . . . . . . .  134
load, fault parameter . . . . . . . . . . . . . . . . . .  145
Index
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Further information

Product and service inquiries

Address any inquiries about the product to your local ABB representative, quoting the type 
designation and serial number of the unit in question. A listing of ABB sales, support and service 
contacts can be found by navigating to www.abb.com/drives and selecting Sales, Support and 
Service Network.

Product training

For information on ABB product training, navigate to www.abb.com/drives and select Training 
courses.

Providing feedback on ABB Drives manuals

Your comments on our manuals are welcome. Go to www.abb.com/drives and select Document 
Library – Manuals feedback form (LV AC drives).

Document library on the Internet

You can find manuals and other product documents in PDF format on the Internet. Go to 
www.abb.com/drives and select Document Library. You can browse the library or enter selection 
criteria, for example a document code, in the search field.

ST61 Grantham STP STP - Stornoway - OM Manual
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ABB Inc.

Automation Technologies
Drives & Motors
16250 West Glendale Drive
New Berlin, WI 53151
USA
Telephone +1 262 785-3200

+1 800-HELP-365
Fax +1 262 780-5135

ABB Beijing Drive Systems Co. Ltd.

No. 1, Block D, A-10 Jiuxianqiao Beilu
Chaoyang District
Beijing, P.R. China, 100015
Telephone +86 10 5821 7788
Fax +86 10 5821 7618
Internet www.abb.com

ABB Oy

AC Drives
P.O. Box 184
FI-00381 HELSINKI
FINLAND
Telephone +358 10 22 11
Fax +358 10 22 22681
Internet www.abb.com

ABB Ltd.

Plot No 5 & 6
II Phase
Peenya Industrial Area
Bangalore 560 058
INDIA
Telephone +91 80 2294 9585
Fax +91 80 2294 9389
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TI00444C/07/EN/14.11

71138806

Technical Information

Liquiline CM442/CM444/CM448
Multiparameter transmitter with a maximum of eight measuring 

channels based on digital Memosens technology

Application

Liquiline CM442/CM444/CM448 is an extensible 

multiparameter controller for monitoring and controlling 

processes in industry and the environmental sector.

Depending on the version ordered, up to 8 digital sensors with 

Memosens technology can be connected.

The measuring signals can be linked by means of the 

mathematical function and new measured values calculated 

(e.g. pH calculation based on differential conductivity 

measurement).

Furthermore, up to eight 0/4 to 20 mA analog outputs are 

available. Digital Fieldbuses (HART, PROFIBUS, Modbus) and 

the integrated web server offer additional options for 

connecting to process control systems. A cleaning function, 

controller and alarm relay can be selected.

Optional current inputs are available for processing measured 

values from other devices, e.g. flow or level.

The rugged plastic version is tailored to the following non-

hazardous area applications:

• Water and wastewater

• Power stations

• Chemical industry

• Other industrial applications

Your benefits

• Maximum process safety thanks to:

– Simple and transparent menu guidance via a graphic 

display

– Standardized intuitive operating concept for all the 

devices of the new Liquiline, sampler and analyzer 

platform

• Fast commissioning thanks to:

– Memosens: use of lab-calibrated sensors thanks to plug-

and-play capabilities

– Preconfigured Liquiline transmitter

– Easy to expand and adapt system to meet new 

requirements

• Minimum inventory:

– Cross-platform, modular concept (e.g. identical modules 

irrespective of parameters)

– Integration into Fieldcare and W@M facilitates effective 

asset management
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Liquiline CM442/CM444/CM448

2 Endress+Hauser
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Function and system design

Memosens technology Memosens makes your measuring point safer and more reliable:

• Non-contact, digital signal transmission enables optimum galvanic isolation

• No contact corrosion

• Completely watertight

• Laboratory sensor calibration possible, thus increasing measured value availability

• Predictive maintenance thanks to recording of sensor data, e.g.:

– Total hours of operation

– Hours of operation

with very high or very low measured values

– Hours of operation with high temperatures

– Number of steam sterilizations

– Sensor condition

Modular design The modular transmitter design means it can be easily adapted to suit your needs:

• Retrofit extension modules for new or extended range of functions, e.g. current outputs, relays and digital 

communication

• Upgrade to maximum of eight-channel measurement

• Optional: M12 sensor connector for connecting any kind of Memosens sensor

Display Graphic display:

• Back light with switch-off function

• Red display background for alarms alerts users to errors

• Transflective display technology for maximum contrast even in bright environments

• User-definable measuring menus mean you can always keep track of the values that are important for your 

application.

• Load curve display

MEMO SENS

a0016027

CM448: Sample

a0012440

Fitting the extension module

a0012437

Backlit display

a0012438

Red background indicates an error
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Measuring system The following overview shows examples of the design and layout of a measuring system.

Other sensors and assemblies can be ordered for conditions specific to your application

(--> www.products.endress.com).

If mounting outdoors, always use the weather protection cover (see "Accessories") to protect the transmitter 

against weather conditions. 

Measuring point pH value or ORP

A complete measuring system consists of:

• Liquiline transmitter

• Sensors with Memosens technology

• Assemblies to suit the sensors used

• Post or rail mounting (optional)

• Weather protection cover (optional)

a0012411

Measuring system (e.g. two-channel device)

1 Liquiline M

2 Weather protection cover CYY101 (optional)

3, 5 Sensor cable CYK10 or fixed cable (digital fixed cable sensors 

with Memosens protocol)

4 Power supply cable (to be provided by the customer, not part 

of the scope of supply)

pH measurement in drinking water

• Retractable assembly Cleanfit 

CPA471

• Sensor Orbisint CPS11D

• Measuring cable CYK10

--> graphic

ORP in drinking water

• Immersion assembly Dipfit 

CYA112

• Sensor Orbisint CPS12D

• Measuring cable CYK10
a0012413

Conductivity

Inductive conductivity measurement 

in wastewater treatment

• Immersion assembly

Dipfit CLA111

• Sensor Indumax CLS50D

with fixed cable

Conductive conductivity 

measurement in power plant cooling 

water

• Immersion assembly

Dipfit CLA111

• Sensor Condumax CLS15D
a0012412

Oxygen

Oxygen in aeration basins

• Immersion assembly Dipfit 

CYA112

• Holder CYH112

• Sensor

– COS61D (optical)

with fixed cable, 

– COS51D (amperometric)

cable CYK10

Figure: CYA112 with COS61D
a0012415

Nitrate and SAC Turbidity and interface

Nitrate in wastewater

• Sensor CAS51D-**A2 with fixed 

cable

• Assembly CYA112

• Holder CYH112

SAC in the wastewater treatment 

outlet

• Sensor CAS51D-**2C2 with fixed 

cable

• Assembly CYA112

• Holder CYH112
a0012787

Turbidity in industrial water

• Sensor Turbimax CUS51D 

with fixed cable

• Assembly Flowfit CUA250

• Spray head CUR3 (optional)

Interface in the primary clarifier

• Sensor Turbimax CUS71D

• Assembly CYA112

• Holder CYH112

Figure: CUA250 with CUS51D

a0012788

Chlorine Ion selective electrodes

Chlorine (and pH) in drinking water

• Sensor CCS142D

• Sensor CPS11D

• Measuring cable CYK10

• Flow assembly CCA250

a0015030

Ammonium and nitrate measurement 

in the aeration basin

• Sensor CAS40D with fixed cable

• Holder CYH112

a0015077

1 2

345
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Equipment architecture Slot and port assignment

The electronic components are modular in design:

• There are several points available to connect electronic modules. They are known as "slots". 

• The slots are numbered consecutively in the housing. Slots 0 and 1 are always reserved for the basic module.

• Each electronic module has one or more input(s) and output(s) or relays, collectively termed "ports" here.

• The ports are numbered consecutively for each electronic module and are automatically detected by the 

software.

• Outputs and relays are named according to their function, e.g. "current output", and are displayed with the 

slot and port numbers in ascending order

Example, → å :

– "Current output 2:1" means:

Slot 2 (e.g. module AOR) : Port 1 (current output 1 of module AOR)

• Inputs are assigned to measuring channels in ascending order "Slot:Port number"

Example:

– "CH1: 1:1" means:

Slot 1 (basic module) : Port 1 (input 1) is channel 1 (CH1) and a pH glass sensor is connected to it

The unique terminal name can be explained as follows:

Slot no. : Port no. : Terminal

Electronic components ex works

Depending on the version ordered, the device is supplied with a number of electronic modules, which are 

assigned in a specific sequence in ascending order to slots 0 to 7.

If you do not have a particular module, the next moves up automatically:

• The basic module (which is always present) always occupies slots 0 and 1

• Fieldbus module 485

• Memosens input module 2DS (DS = digital sensor)

• Current input module 2AI (AI = analog input)

• Current output module 4AO or 2AO (AO = analog output)

• Relay modules AOR, 4R or 2R (AOR = analog output + relay, R = relay)

Modules with 4 ports are connected before modules of the same type with 2 ports.

a0015819-de

Slot and port assignment for hardware and how this information appears on the display
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You must be aware of the type of modules and the number of them supplied with the device you have ordered 

to determine the delivery status of your Liquiline.

• Basic module

– Is always present and there is only ever one.

• Fieldbus module

– Optional and there can only be one.

• Input modules

– Must be clearly assigned to the number of optional inputs ordered.

– Examples:

2 current inputs = module 2AI

4 Memosens inputs = basic module with 2 inputs + module 2DS with 2 further inputs

• Current outputs and relays

– Various module combinations can exist.

The following table will help you find out which modules you get depending on the type and number of 

outputs.

► Sum up the number of modules and sort them according to the specified sequence. This will give you the 

slot assignment for your device.

Relay

Current 

outputs

0 2 4 6 8

2 - 1 x 2R 1 x 4R 1 x 4R + 1 x 2R 2 x 4R

4 1 x 2AO 1 x AOR 1 x 2AO + 1 x 4R 1 x AOR + 1 x 4R 1 x 2AO + 2 x 4R

6 1 x 4AO 1 x 4AO + 1 x 2R 1 x 4AO + 1 x 4R 1 x 4AO + 1 x 4R 

+ 1 x 2R

1 x 4AO + 2 x 4R

8 1 x 4AO + 

1 x 2AO

1 x 4AO + 

1 x 2AO + 

1 x 2R

1 x 4AO + 

1x 2AO + 1 x 4R

1 x 4AO + 

1 x 2AO + 

1 x 4R + 1 x 2R

1 x 4AO + 

1 x 2AO + 

2 x 4R

Example for creating a terminal diagram:

CM444 with 4 inputs for digital sensors, 4 current outputs and 4 relays

• Basic module BASE-E (contains 2 sensor inputs, 2 current outputs)

• Module 2DS (2 sensor inputs)

• Module 2AO (2 current outputs)

• Module 4R (4 relays)

a0015979

Creating a terminal diagram using the example of the NO contact (terminal 41) of a relay
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Function diagram CM442

a0015791

Function diagram CM442

1

2

3

4

5

Current output 1:1, + HART (optional)

Current outputs (2 x optional)

2 x Memosens input (1 x optional)

PROFIBUS DP/Modbus/Ethernet (optional)

2 x current input (optional)

6

7

8

9

10

Power supply

Service interface

Power supply, fixed cable sensors

Alarm relay

2 or 4 x relays (optional)
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Function diagram CM444

a0015827

Function diagram CM444

1

2

3

4

5

Current output 1:1 + HART (both optional)

Max. 7 x current output (optional)

Memosens input (2 x standard + 2 x optional)

PROFIBUS DP/Modbus/Ethernet (optional)

2 x current input (optional)

6

7

8

9

10

Power supply

Service interface

Power supply, fixed cable sensors

Alarm relay

2 or 4 x relays (optional)
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Function diagram CM448

a0015828

Function diagram CM448

1

2

3

4

6

Current output 1:1 + HART (both optional)

Max. 7 x current output (optional)

Max. 8 x Memosens input (of which 2 x optional)

PROFIBUS DP/Modbus/Ethernet (optional)

Power supply

7

8

9

10

Service interface

Power supply, fixed cable sensors

Alarm relay

2 or 4 x relay (optional)
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Communication and data 

processing

Types of communication:

• Fieldbuses

– HART

– PROFIBUS DP (Profile 3.02)

– Modbus TCP or RS485

• Configuration via Ethernet

Only one type of Fieldbus communication can ever be active. The last activation code entered decides 

which bus is used.

Extension module 485 and current outputs

For communication types PROFIBUS DP, Modbus and Ethernet:

• CM442:

Current outputs cannot be used in parallel. Any existing current outputs are deactivated with the installation 

of 485.

• CM444/CM448:

Max. of 2 current outputs can be used in parallel.

Bus termination on the device

• Via slide switch at bus module 485

• Displayed via LED "T" on bus module 485

Dependability Data logger function

• Adjustable scan time: 1 to 3600 s (6 h)

• Data logbooks:

– Max. 8 data logbooks

– 150,000 entries per logbook

– Graphic display (load curves) or numerical list

• Calibration logbook: max. 75 entries

• Hardware version logbook:

– Hardware configuration and modifications

– Max. 125 entries

• Version logbook:

– E.g. software updates

– Max. 50 entries

• Operation logbook: max. 250 entries

• Diagnostics logbook: max. 250 entries

FieldCare and Field Data Manager

FieldCare

Configuration and asset management software based on FDT/DTM technology

• Complete device configuration when connected via FXA291 and service interface

• Access to a number of configuration parameters and identification, measuring and diagnostic data when 

connected via HART modem

• Logbooks can be downloaded in CSV format or binary format for "Field Data Manager" software

a0015032

Data logbook: Graphic display
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Field Data Manager

Visualization software and database for measuring, calibration and configuration data

• SQL database which is protected against manipulation

• Functions to import, save and print out logbooks

• Load curves to display measured values

a0016009

Field Data Manager: Load curves

SD card

The exchangeable storage medium enables:

• Quick and easy software updates and upgrades

• Data storage of internal device memory (e.g. logs)

• Transfer of complete configurations to a device with an identical setup (backup function)

• Transfer of configurations without the TAG and bus address to devices with an identical setup (copy 

function)

Endress+Hauser offers industry-approved SD cards as accessories. These memory cards provide maximum data 

security and integrity.

Other SD cards can also be used. However, Endress+Hauser does not accept any responsibility for the data 

security of such cards.

Virtual process values (mathematical functions)

In addition to "real" process values, which are provided by connected physical sensors or analog inputs, 

mathematical functions can be used to calculate a maximum of 6 "virtual" process values.

The "virtual" process values can be:

• Output via a current output or a Fieldbus

• Used as a regulating control variable

• Assigned as a measured variable to a limit contactor

• Used as a measured variable to trigger cleaning

• Displayed in user-defined measuring menus.

The following mathematical functions are possible:

• pH calculation based on two conductivity values acc. to VGB 405 RL, e.g. in boiler feed water

• Difference between two measured values from different sources, e.g. for membrane monitoring

• Differential conductivity , e.g. monitoring the efficiency of ion exchangers

• Degassed conductivity, e.g. for process controls in power plants

• Redundancy for monitoring two or three redundantly measuring sensors

• rH calculation based on the measured values of a pH and an ORP sensor
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Reliability Sensor Check System (SCS)

The sensor check system (SCS) monitors the high impedance of the pH glass.

An alarm is issued if a minimum impedance value is undershot or a maximum impedance is exceeded.

• Glass breakage is the main reason for a drop in high impedance values.

• The reasons for increasing impedance values include:

– Dry sensor

– Worn pH glass membrane.

Process Check System (PCS)

The process check system (PCS) checks the measuring signal for stagnation. An alarm is triggered if the 

measuring signal does not change over a specific period (several measured values).

The main causes of stagnating measured values are:

• Contaminated sensor, or sensor in air

• Sensor failure

• Process error (e.g. through control system)

Self-monitoring functions 

Current inputs and outputs

Current inputs are deactivated in the event of overcurrent and reactivated once the overcurrent stops. The 

current outputs are read to check if the value corresponds to the setpoint.

Board monitoring

Board voltages and board temperature are monitored.

Input

Measured variables --> Documentation of the connected sensor

Measuring ranges --> Documentation of the connected sensor

Input types • Digital sensor inputs

• Analog current inputs (optional)

Input signal Depending on version

• Max. 8 x binary sensor signal

• 2 x 0/4 to 20 mA (optional), passive, potentially isolated from one another and from the sensor inputs

Current input, passive Span

> 0 to 20 mA

Signal characteristic

Linear

Internal resistance

Non-linear

Test voltage

500 V

Cable specification Cable type

Memosens data cable CYK10 or sensor fixed cable, each with cable end sleeves or M12 round-pin connector

Cable length

Max. 100 m (330 ft)
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Output

Output signal Depending on version:

• 1 to 8 x 0/4 to 20 mA, active, potentially isolated from one another and from the sensor circuits

• Therof one current output with optional HART communication (exclusively via current output 1:1)

HART

PROFIBUS DP/RS485

Modbus RS485

Ethernet and Modbus TCP

Signal on alarm Adjustable, as per NAMUR Recommendation NE 43

• In measuring range 0 to 20 mA (HART is not available with this measuring range):

Error current from 0 to 23 mA

• In measuring range 4 to 20 mA:

Error current from 2.4 to 23 mA

• Factory setting for error current for both measuring ranges:

21.5 mA

Load Max. 500 Ω

Linearization/transmission 

behavior

Linear

Signal coding FSK ± 0.5 mA above current signal

Data transmission rate 1200 baud

Galvanic isolation Yes

Load (communication resistance) 250 Ω

Signal coding EIA/TIA-485, PROFIBUS DP-compliant acc. to IEC 61158

Data transmission rate 9.6 kBd, 19.2 kBd, 45.45 kBd, 93.75 kBd, 187.5 kBd, 500 kBd, 1.5 

MBd, 6 MBd, 12 MBd

Galvanic isolation Yes

Connectors Spring-cage terminal (max. 1.5 mm) bridged internally in the 

connector (T function), M12 optional

Bus termination Internal slide switch with LED display

Signal coding EIA/TIA-485

Data transmission rate 2,400, 4,800, 9,600, 19,200, 38,400, 57,600 and 115,200 baud

Galvanic isolation Yes

Connectors Spring-cage terminal (max. 1.5 mm) bridged internally in the 

connector (T function), M12 optional

Bus termination Internal slide switch with LED display

Signal coding IEEE 802.3 (Ethernet)

Data transmission rate 10/100 MBd

Galvanic isolation Yes

Connection RJ45, M12 optional

IP address DHCP or configuration using menu
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Current outputs, active

Span 0 to 23 mA

2.4 to 23 mA for HART communication

Signal characteristic Linear

Electrical specification Output voltage

Max. 24 V

Test voltage

500 V

Cable specification Cable type

Recommended: shielded cable

Cross-section

Max. 2.5 mm2 (14 AWG)

Relay outputs

Electrical specification Relay types

• 1 single-pin changeover contact (alarm relay)

• 2 or 4 single-pin changeover contacts (optional with extension modules)

Relay switching capacity

Basic module (alarm relay)

Extension modules

Switching voltage Load (max.) Switching cycles (min.)

230 V AC, cosφ = 0.8 ... 1 0.1 A 700,000

0.5 A 450,000

115 V AC, cosφ = 0.8 ... 1 0.1 A 1,000,000

0.5 A 650,000

24 V DC, L/R = 0 ... 1 ms 0,1 A 500,000

0.5 A 350,000

Switching voltage Load (max.) Switching cycles (min.)

230 V AC, cosφ = 0.8 ... 1 0.1 A 700,000

0.5 A 450,000

2 A 120,000

115 V AC, cosφ = 0.8 ... 1 0.1 A 1,000,000

0.5 A 650,000

2 A 170,000

24 V DC, L/R = 0 ... 1 ms 0.1 A 500,000

0.5 A 350,000

2 A 150,000
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Minimum load (typical)

• Min. 100 mA with 5 V DC

• Min. 1 mA with 24 V DC

• Min. 5 mA with 24 V AC

• Min. 1 mA with 230 V AC

Cable specification Cross-section

Max. 2.5 mm2 (14 AWG)

Protocol-specific data

HART

PROFIBUS DP

Modbus RS485

Manufacturer ID 11h

Device type 119Ch (CM44x), 119Dh (CSFxx), 119Eh (CSPxx)

Device revision 001h

HART version 7.2

Device description files (DD/DTM) www.endress.com

Device Integration Manager (DIM)

Device variables 16 configured by the user and 16 pre-defined, dynamic variables PV, 

SV, TV, QV

Supported features PDM DD, AMS DD, DTM, FieldXpert DD

Manufacturer ID 11h

Device type 155Dh (CM44x), 155Ch (CSFxx), 155Eh (CSPxx)

Profile version 3.02

GSD files www.products.endress.com/profibus

Device Integration Manager DIM

Output variables 16 AI blocks, 8 DI blocks

Input variables 8 AO blocks, 4 DO blocks

Supported features • 1 MSCY0 connection (cyclical communication, master class 1 to 

slave)

• 1 MSAC1 connection (acyclical communication, master class 1 to 

slave)

• 2 MSAC2 connections (acyclical communication, master class 2 

to slave)

• Device lock: The device can be locked using the hardware or 

software.

• Addressing using DIL switches or software

• GSD, PDM DD, DTM

Protocol RTU/ASCII

Function codes 03, 04, 06, 08, 16, 23

Broadcast support for function codes 06, 16, 23

Output data 16 measured values (value, unit, status), 8 digital values (value, 

status)

Input data 4 setpoints (value, unit, status), 4 digital values (value, status), 

diagnostic information

Supported features Address can be configured using switch or software
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Modbus TCP

Web server for ethernet 

configuration

Power supply

Supply voltage CM442

Depending on version:

100 to 230 V AC ± 15 %, 50/60 Hz

24 V AC/DC +20/-15 %, 50/60 Hz

CM444 and CM448

100 to 230 V AC ± 15 %, 50/60 Hz

NOTICE
The device does not have a mains switch.

► The customer must provide a protected circuit breaker in the vicinity of the device.

► This must be a switch or a power-circuit breaker and must be labeled as the circuit breaker for the device.

► At the supply point, the power supply for the 24 V versions must be isolated from dangerous live cables by

double or reinforced insulation.

Fieldbus connection

Power consumption CM442

Depending on supply voltage

• 100 to 230 V AC and 24 V AC:

Max. 55 VA

• 24 V DC:

Max. 22 W

CM444 and CM448

Max. 73 VA

Fuse CM442

5x20 mm, 250 V, 4.0 A, slow-blow (T4.0A)

CM444 and CM448

Fuse not exchangeable

TCP port 502

TCP connections 3

Protocol RTU

Function codes 03, 04, 06, 08, 16, 23

Broadcast support for function codes 06, 16, 23

Output data 16 measured values (value, unit, status), 8 digital values (value, 

status)

Input data 4 setpoints (value, unit, status), 6 digital values (value, status), 

diagnostic information

Supported features Address can be configured using DHCP or software

TCP port 80

Supported features • Remote-controlled device configuration

• Save/restore device configuration

• Logbook export (file formats: CSV, FDM)

• Access to web server via internet browser

Supply voltage Not applicable
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Cable entry

Cable specification

Electrical connection Basic module

Identification of the cable entry on housing base Suitable gland

B, C, H, I, 1-8 M16x1.5 mm/NPT3/8"/G3/8

A, D, F, G M20x1.5 mm/NPT1/2"/G1/2

E Socket RJ45

) M12x1.5 mm

Cable gland Permitted cable diameter

M16x1.5 mm 4 to 8 mm (0.16 to 0.32")

M12x1.5 mm 2 to 5 mm (0.08 to 0.20")

M20x1.5 mm 6 to 12 mm (0.24 to 0.48")

NPT3/8" 4 to 8 mm (0.16 to 0.32")

G3/8 4 to 8 mm (0.16 to 0.32")

NPT1/2" 6 to 12 mm (0.24 to 0.48")

G1/2 7 to 12 mm (0.28 to 0.47")

a0012405

Basic module BASE-H or -L (CM442)

1 Power supply for digital fixed cable sensors with 

Memosens protocol

2 SD card slot

3 Slot for display cable1)

4 Service interface

5 Connections for 2 Memosens sensors

6 Current outputs

7 Power connection

8 Fuse

9 Alarm relay connection

1) Internal device connection. Do not disconnect the plug!

a0015871

Basic module BASE-E (CM444 and CM448)

1 Power supply for digital fixed cable sensors with 

Memosens protocol

2 SD card slot

3 Slot for display cable1)

4 Service interface

5 Connections for 2 Memosens sensors

6 Current outputs

7 LEDs

8 Socket for internal supply cable

9 Alarm relay connection
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Connecting supply voltage for CM442

Connecting supply voltage for CM444 and CM448

a0015825

Connecting power supply on the BASE-H or -L

H Power unit 100 to 230 VAC

L Power unit 24 VAC or 24 VDC
a0012404

Overall wiring diagram for BASE-H or -L

a0015872

Connecting power supply on the BASE-E

A Internal supply cable

B Extension power supply unit

a0015873

Overall wiring diagram for BASE-E and extension power 

supply unit
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Connecting optional modules With extension modules you can purchase additional functions for your device.

NOTICE
Unacceptable hardware combinations (due to conflicts in power supply)

Incorrect measurements or total failure of the measuring point as a result of heat build-up or overloading

► If you are planning to extend your controller, make sure the resulting hardware combination is permitted.

► Please note that if you are extending CM442 to CM444 or CM448, you must additionally fit an extension 

power supply unit and an extension backplane. You must then also use basic module BASE-E.

► Please contact your Endress+Hauser sales center should you have any questions.

Module name

AOR 2R 4R 2DS

a0015747 a0015748 a0015749 a0015754

• 2 x 0/4 to 20 mA 

analog outputs

• 2 relays

• Order no. 71111053

• 2 relays

• Order no. 71125375

• 4 relays

• Order no. 71125376

• 2 digital sensor inputs

• 2 power supply systems 

for digital sensors

• Order no. 71135631

a0015755 a0015758 a0015757 a0015756

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 959 of 1480



Liquiline CM442/CM444/CM448

20 Endress+Hauser

PROFIBUS DP (module 485)

Contacts A - A’, B - B’ and C - C’ are bridged in the connector. This ensures that PROFIBUS 

communication is not interrupted if the connector is disconnected.

Protective ground connection

Module name

2AO 4AO 2AI 485

a0015750 a0015751 a0015752 a0015753

• 2 x 0/4 to 20 mA 

analog outputs

• Order no. 71135632

• 4 x 0/4 to 20 mA 

analog outputs

• Order no. 71135633

• 2 x 0/4 to 20 mA 

analog inputs

• Order no. 71135639

• Ethernet (web server or 

Modbus TCP)

• 5V power supply for 

PROFIBUS DP 

termination

• RS485 (PROFIBUS DP 

or Modbus RS485)

• Order no. 71135634

a0015759 a0015760 a0015761 a0015762

a0012454

Cable mounting rail and associated function

1

2

Cable mounting rail

Threaded bolt (protective ground connection, 

central grounding point)

3

4

Additional threaded bolts for ground connections

Cable clamps (fixing+grounding the sensor 

cables)
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Sensor connection Sensors with Memosens protocol

Connection methods

1. Sensor cable connected directly to the terminal connector of the basic module

2. Optional: plug connection of the sensor cable connected to the M12 sensor socket on the underside of 

the device. With this type of connection, the device is already wired at the factory.

Sensor types Sensor cables Sensors

Digital sensors without 

additional power supply

CYK10 with connection and 

inductive signal transmission

• pH sensors

• ORP sensors

• Combi sensors

• Amperometric oxygen sensors

• Conductive conductivity sensors

• Chlorine sensors

Fixed cable Inductive conductivity sensors

Digital sensors with additional 

power supply

Fixed cable • Turbidity sensors

• Sludge level sensors1)

• Sensors for measuring the spectral absorption 

coefficient (SAC)

• Nitrate sensors

• Optical oxygen sensors

• Ion-sensitive sensors

1) If a CUS71D sensor is connected, the following rules have to be observed: 

You must not connect anymore sensors to a CM442 device. 

You can only connect a total of 4 sensors to a CM448 device (all of these sensors could be a CUS71D). 

There are no limitations for CM444 devices.

1. End sleeves of the sensor cable connected directly to the basic module

a0012459

No additional supply voltage

a0012460

With additional supply voltage
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Performance characteristics

Response time Current outputs

t90 = max. 500 ms for an increase from 0 to 20 mA

Current inputs

t90 = max. 330 ms for an increase from 0 to 20 mA

Reference temperature 25 ˚C (77 ˚F)

Maximum measured error of 

sensor inputs

--> Documentation of the connected sensor

Maximum measured error of 

current inputs and outputs

Typical measured errors:

< 20 μA (with current values < 4 mA)

< 50 μA (with current values 4 to 20 mA)

at 25 ˚C (77˚ F) each

Additional measured error depending on the temperature:

< 1.5 μA/K

Resolution of current inputs 

and outputs

< 5 μA

Repeatability --> Documentation of the connected sensor

2. Internal connection of M12 socket to basic module

a0012901

M12 socket --> basic module (factory)

Device versions with a pre-installed M12 

socket are ready-wired upon delivery.

► You connect the plug of the sensor cable 

directly to the M12 socket on the underside of 

the device.

► Please note the following for these device 

versions:

– The internal device wiring is always the same 

regardless of what kind of sensor you connect 

to the M12 socket (plug&play).

– The signal and power supply cables are 

assigned in the sensor plug-in head in such a 

way that the PK and GY power supply cables 

are either used (e.g. optical sensors) or not 

(e.g. pH or ORP sensors).
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Installation

Mounting plate

Weather protection cover

a0012426

Mounting plate

a0012428

Weather protection cover for CM44x
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Installation instructions You require the post mounting kit (optional) to mount the unit on a pipe, post or railing (square or circular, 

span range 20 to 61 mm (0.79 to 2.40")).

Post mounting

Rail mounting

a0012665

Post mounting (exploded view)

1

2

3

4

Weather protection cover (optional)

Post mounting plate (post mounting kit)

Spring washers, nuts (post mounting kit)

Pipe clamps (post mounting kit)

5

6

7

8

Spring washers, nuts (post mounting kit)

Pipe or railing (circular/square)

Mounting plate

Threaded rods (post mounting kit)

a0012668

Rail mounting (exploded view)

1

2

3

4

5

Weather protection cover (optional)

Post mounting plate (post mounting kit)

Spring washers, nuts (post mounting kit)

Pipe clamps (post mounting kit)

Spring washers, nuts (post mounting kit)

6

7

8

9

Pipe or railing (circular/square)

Mounting plate

Threaded rods (post mounting kit)

Screws (post mounting kit)
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Wall mounting

Mount the controller in such a way that the wall support surface is at least the size of the rear housing panel.

Environment

Ambient temperature range CM442

–20 to 60 ˚C (0 to 140 ˚F)

CM444

–20 to 55 ˚C (0 to 130 ˚F)

CM448

• –20 to 55 ˚C (0 to 130 ˚F) in general, with the exception of the packages listed under the 2nd bullet point

• –20 to 50 ˚C (0 to 120 ˚F) for the following packages:

– CM448-***6AA******+...

– CM448-***8A4******+...

– CM448-***8A5******+...

– CM448-**28A3******+...

– CM448-**38A3******+...

– CM448-**48A3******+...

– CM448-**58A3******+...

– CM448-**68A3******+...

Storage temperature –40 to 80 ˚C (–40 to 175 ˚F)

Electromagnetic compatibility Interference emission

and interference immunity as per EN 61326-1: 2006, class A for industry

Degree of protection IP 66/67, leak-tightness and corrosion resistance in accordance with NEMA TYPE 4X

Relative humidity 10 to 95%,

not condensing

Pollution degree The product is suitable for pollution degree 4.

a0012686

Minimum spacing required for mounting

a0012684

Wall mounting

1 Wall

2 4 drill holes1)

3 Mounting plate

4 Screws Ø 6 mm (not part of 

scope of supply)

1) The size of the drill holes depends on the wall plugs used. The wall plugs and screws must be provided by 

the customer.

a0012685

Attach the Liquiline and click it into place
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Mechanical construction

Dimensions

Weight Approx. 2.1 kg (4.63 lbs), depending on the version

Material

a0012396

Dimensions of field housing

Lower housing section PC-FR

Display cover PC-FR

Display film and soft keys PE

Housing seal EPDM

Module side panels PC-FR

Module covers PBT GF30 FR

Cable mounting rail PBT GF30 FR, stainless steel 1.4301 (AISI304)

Clamps Stainless steel 1.4301 (AISI304)

Screws Stainless steel 1.4301 (AISI304)
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Operability

Operating concept The simple and structured operating concept sets new standards:

• Intuitive operation with the navigator and soft keys

• Fast configuration of application-specific measurement options

• Easy configuration

and diagnosis thanks to plain-text display

• All languages that can be ordered are available in every device

Local operation Human interface

a0012445

Easy operation

a0012410

Plain-text menu

a0011764

Overview of operation

1 Display (with red display background in alarm condition)

2 Navigator (jog/shuttle function)

3 Soft keys (function depends on menu)
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Remote operation Via HART (e.g. using HART modem and FieldCare)

Via PROFIBUS DP

a0015608

HART using modem

1 Device module Base-L, -H or -E: current output 1 with HART

2 HART modem to connect to PC, e.g. Commubox FXA191 (RS232) or FXA1951) (USB)

3 HART handheld terminal

1) Switch position "on" (replaces resistance)

a0015874

PROFIBUS DP

T Terminating resistor
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Via Modbus RS485

Via Ethernet/Web server/Modbus TCP

Language groups The language selected in the product structure is the operating language preset at the factory.

All other languages can be selected using the menu.

• English (US)

• German

• French

• Spanish

• Italian

• Dutch

• Portuguese

• Polish

• Russian

• Turkish

• Chinese (Simplified, PR China)

• Japanese

• Czech

a0015875

Modbus RS485

T Terminating resistor

a0015876

Modbus TCP and/or Ethernet
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Ordering information

Product structure You can create a valid and complete order code using the Endress + Hauser Configurator tool on the Internet.

Enter the following addresses in your browser to access the relevant product page:

www.products.endress.com/cm442

www.products.endress.com/cm444

www.products.endress.com/cm448

1. The following options are available on the right-hand side of the page:

2. Select "Configure this product".

3. A new window opens with the Configurator. Using this tool, you can configure your device and you will 

receive a valid and complete order code for this.

4. Then export the order code as a PDF or as an Excel file selecting from the buttons provided at the top of 

the page.

Scope of delivery • 1 controller in the version ordered

• 1 mounting plate

• 1 wiring label (attached at the factory to the inside of the display cover)

• 1 CD with Operating Instructions

• 1 printed copy of the "Commissioning" section of the Operating Instructions in the language ordered

Certificates and approvals

4 mark Declaration of Conformity

The product meets the requirements of the harmonized European standards.

As such, it complies with the legal specifications of the EC directives.

The manufacturer confirms successful testing of the product by affixing to it the 4 mark.

cCSAus The product complies with "CLASS 2252 05 - Process Control Equipment" and "CLASS 2252 85 - Process 

Control Equipment - Certified to US Standards" requirements.

FM/CSA CM442 only

FM/CSA Cl. 1, Div. 2

MCERTS Application made for CM442
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Accessories
The most important accessories that could be delivered at the time this document went to print are listed 

below.

For information on accessories that are not listed here, please contact your local service or sales

representation.

Weather protection cover CYY101 weather protection cover for field devices, absolutely essential if operating the unit outdoors

• Material: stainless steel 1.4031 (AISI 304)

• Order No. CYY101-A

Post mounting kit Post mounting kit CM44x

• For securing the field housing to horizontal and vertical posts and pipes

• Order no. 71096920

Measuring cable Memosens data cable

CYK10

• For digital sensors with Memosens technology:

pH, redox, oxygen (amperometric), chlorine, conductivity (conductive)

• Order as per product structure (--> online Configurator, www.products.endress.com/cyk10)

Memosens data cable

CYK11

• Extension cable for digital fixed cable sensors with Memosens protocol

• Order as per product structure (--> online Configurator, www.products.endress.com/cyk11)

Measuring cable CYK81

• Unterminated cable for extending the sensor cables (e.g. Memosens)

• 2 x 2 wires, twisted with shield and PVC sheath (2 x 2 x 0.5 mm2 + shield)

• Goods sold by meter, Order No.: 51502543

Sensors Glass electrodes

Orbisint CPS11D

• pH sensor with Memosens technology

• Dirt-repellent PTFE diaphragm

• Order as per product structure (--> online Configurator, www.products.endress.com/cps11d)

• Technical Information TI028C/07/EN

Ceraliquid CPS41D

• pH sensor with Memosens technology

• Ceramic diaphragm and KCl liquid electrolyte

• Order as per product structure (--> online Configurator, www.products.endress.com/cps41d)

• Technical Information TI079C/07/EN

Ceragel CPS71D

• pH sensor with Memosens technology

• Double-chamber reference system and integrated bridge electrolyte

• Order as per product structure (--> online Configurator, www.products.endress.com/cps71d)

• Technical Information TI245C/07/EN

Orbipore CPS91D

• pH sensor with Memosens technology

• Open aperture diaphragm for media with a high dirt load

• Order as per product structure (--> online Configurator, www.products.endress.com/cps91d)

• Technical Information TI375C/07/EN

Orbipac CPF81D

• Compact pH sensor for installation or immersion operation in process water and wastewater

• Order as per product structure (--> online Configurator, www.products.endress.com/cpf81d)

• Technical Information TI191C/07/EN
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Pfaudler electrodes

Ceramax CPS341D

• pH electrode with pH-sensitive enamel

• Meets highest demands of measuring accuracy, pressure, temperature, sterility and durability

• Order as per product structure (--> online Configurator, www.products.endress.com/cps341d)

• Technical Information TI468C/07/EN

ORP sensors

Orbisint CPS12D

• ORP sensor with Memosens technology

• Dirt-repellent PTFE diaphragm;

• Order as per product structure (--> online Configurator, www.products.endress.com/cps12d)

• Technical Information TI367C/07/EN

Ceraliquid CPS42D

• ORP sensor with Memosens technology

• Ceramic diaphragm and KCl liquid electrolyte

• Order as per product structure (--> online Configurator, www.products.endress.com/cps42d)

• Technical Information TI373C/07/EN

Ceragel CPS72D

• ORP sensor with Memosens technology

• Double-chamber reference system and integrated bridge electrolyte

• Order as per product structure (--> online Configurator, www.products.endress.com/cps72d)

• Technical Information TI374C/07/EN

Orbipac CPF82D

• Compact ORP sensor for installation or immersion operation in process water and wastewater

• Order as per product structure (--> online Configurator, www.products.endress.com/cpf82d)

• Technical Information TI191C/07/EN

Orbipore CPS92D

• ORP sensor with Memosens technology

• Open aperture diaphragm for media with a high dirt load

• Order as per product structure (--> online Configurator, www.products.endress.com/cps92d)

• Technical Information TI435C/07/EN

pH ISFET sensors

Tophit CPS471D

• Sterilizable and autoclavable ISFET sensor with Memosens technology

• For the food and pharmaceutical industries, process engineering, water treatment and biotechnology

• Order as per product structure (--> online Configurator, www.products.endress.com/cps471d)

• Technical Information TI283C/07/EN

Tophit CPS441D

• Sterilizable ISFET sensor with Memosens technology

• For media with low conductivity, with liquid KCl electrolyte

• Order as per product structure (--> online Configurator, www.products.endress.com/cps441d)

• Technical Information TI352C/07/EN

Tophit CPS491D

• ISFET sensor with Memosens technology

• Open aperture diaphragm for media with high dirt load

• Order as per product structure (--> online Configurator, www.products.endress.com/cps491d)

• Technical Information TI377C/07/EN

Inductively measuring conductivity sensors

Indumax CLS50D

• High-stability inductive conductivity sensor for standard, Ex and high-temperature applications

• Memosens protocol

• Order as per product structure (--> online Configurator, www.products.endress.com/cls50d)

• Technical Information TI182C/07/EN
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Conductively measuring conductivity sensors

Condumax CLS15D

• Conductive conductivity sensor for measurement in pure and ultrapure water and in Ex applications

• Order as per product structure (--> online Configurator, www.products.endress.com/cls15d)

• Technical Information TI109C/07/EN

Condumax CLS16D

• Hygienic conductivity sensor for measurement in pure and ultrapure water and in Ex applications

• With EHEDG and 3A certificates

• Order as per product structure (--> online Configurator, www.products.endress.com/cls16d)

• Technical Information TI227C/07/EN

Condumax CLS21D

• Two-electrode sensor in fixed cable and plug-in head version

• Order as per product structure (--> online Configurator, www.products.endress.com/cls21d)

• Technical Information TI085C/07/EN

Oxygen sensors

Oxymax COS51D

• Amperometric sensor for dissolved oxygen, with Memosens technology

• Order as per product structure (--> online Configurator, www.products.endress.com/cos51d)

• Technical Information TI413C/07/EN

Oxymax COS61D

• Optical oxygen sensor for drinking water and industrial water measurement

• Measuring principle: quenching

• Memosens protocol

• Material: stainless steel 1.4571 (AISI 316Ti)

• Order as per product structure (--> online Configurator, www.products.endress.com/cos61d)

• Technical Information TI387C/07/EN

Oxymax COS22D

• Sterilizable sensor for dissolved oxygen

• Order as per product structure (--> online Configurator, www.products.endress.com/cos22d)

• Technical Information TI446C/07/EN

Chlorine sensors

CCS142D

• Membrane-covered amperometric sensor for free chlorine

• Memosens technology

• Measuring range 0.01 to 20 mg/l

• Order as per product structure (--> online Configurator, www.products.endress.com/ccs142d)

• Technical Information TI419C/07/EN

Ion selective sensors

ISEmax CAS40D

• Ion selective sensors

• Order as per product structure (--> online Configurator, www.products.endress.com/cas40d)

• Technical Information TI491C/07/EN

Turbidity sensors

Turbimax CUS51D

• For nephelometric measurements of turbidity and solids in wastewater

• 4-beam scattered light method

• With Memosens protocol

• Order as per product structure (--> online Configurator, www.products.endress.com/cus51d)

• Technical Information TI461C/07/EN

SAC and nitrate sensors

Viomax CAS51D

• SAC and nitrate measurement in drinking water and wastewater

• With Memosens protocol

• Order as per product structure (--> online Configurator, www.products.endress.com/cas51d)

• Technical Information TI459C/07/EN
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Interface measurement

Turbimax CUS71D

• Immersion sensor for interface measurement

• Ultrasonic interface sensor

• Order as per product structure (--> online Configurator, www.products.endress.com/cus71d)

• Technical Information TI490C/07/EN

Additional functionality Hardware extension modules

Kit CM442/CM444/CM448/CSF48: extension module AOR

• 2 x relay, 2 x 0/4 to 20 mA analog output

• Order no. 71111053

Kit CM442/CM444/CM448/CSF48: extension module 2R

• 2 x relay

• Order no. 71125375

Kit CM442/CM444/CM448/CSF48: extension module 4R

• 4 x relay

• Order no. 71125376

Kit CM442/CM444/CM448/CSF48: extension module 2AO

• 2 x 0/4 to 20 mA analog output

• Order no. 71135632

Kit CM442/CM444/CM448/CSF48: extension module 4AO

• 4 x analog output 0/4 to 20 mA

• Order no. 71135633

Kit CM444/CM448/CSF48: extension module 2DS

• 2 x digital sensor, Memosens

• Order no. 71135631

Kit CM442/CM444/CM448/CSF48: extension module 2AI

• 2 x 0/4 to 20 mA analog input

• Order no. 71135639

Kit CM442/CM444/CM448/CSF48: extension module 485

• Ethernet configuration

• Can be extended to PROFIBUS DP or Modbus RS485 or Modbus TCP using activation code

• Order no. 71135634

Upgrade kit CM442/CM444/CM448/CSF48

• Extension module 485

• PROFIBUS DP (+ Ethernet configuration)

• Order no. 71140888

Upgrade kit CM442/CM444/CM448/CSF48

• Extension module 485

• Modbus RS485 (+ Ethernet configuration)

• Order no. 71140889

Upgrade kit CM442/CM444/CM448/CSF48

• Extension module 485

• Modbus TCP (+ Ethernet configuration)

• Order no. 71140890

Kit CM442: upgrade kit to CM444/CM448

• Extension power supply unit and backplane

• Basic module BASE-E

• Order no. 71135644
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Software and activation codes

SD card with Liquiline firmware

• Industrial Flash Drive, 1 GB

• Order no. 71127100

Activation code for digital HART communication

• Order no. 71128428

Activation code for PROFIBUS DP

• Order no. 71135635

Activation code for Modbus RS485

• Order no. 71135636

Activation code for Modbus TCP

• Order no. 71135637

Kit CM442: activation code for 2nd digital sensor input

• Order no. 71114663

Kit CM444/CM448: upgrade code for 2 x 0/4 to 20 mA for BASE-E

• Order no. 71140891

Other accessories SD card

SD card

• Industrial Flash Drive, 1 GB

• Order no. 71110815

Cable glands

Kit CM44x: gland M

• Set, 6 pieces

• Order no. 71101768

Kit CM44x: gland NPT

• Set, 6 pieces

• Order no. 71101770

Kit CM44x: gland G

• Set, 6 pieces

• Order no. 71101771

Kit CM44x: dummy plug for cable gland

• Set, 6 pieces

• Order no. 71104942

M12 socket and cable junction

Kit CM42/CM442/CM444/CM448: external CDI socket

• Socket with terminated connecting cables and counter nut

• Order no. 1517507

Kit CM442/CM444/CM448/CSF48: M12 socket for digital sensors

• Pre-terminated

• Order no. 71107456

Kit CM442/CM444/CM448/CSF48: M12 socket for PROFIBUS DP/Modbus RS485

• B-coded, pre-terminated

• Order no. 71140892

Kit CM442/CM444/CM448/CSF48: M12 socket for Ethernet

• D-coded, pre-terminated

• Order no. 71140893

Kit CM442/CM444/CM448/CSF48: RJ45 socket for Ethernet

• Pre-terminated

• Order no. 71140895

Cable junction with Velcro strip

• 4 pieces, for sensor cable

• Order no. 71092051
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Operating Instructions

Oxymax COS61D
Dissolved oxygen sensor
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Brief overview

Here is how to use these Operating Instructions to commission your sensor quickly and safely:

Safety instructions

→ ä 4

→ ä 5

General safety instructions

Explanation of the warning symbols

You can find special instructions at the appropriate position in the chapter in question. The posi-

tions are indicated with the icons Warning #, Caution " and Note ! 

Æ

Installation

→ ä 7

→ ä 10

Here you can find installation conditions such as sensor dimensions and the angle of installation.

Installation examples can be found here.

Æ

Wiring

→ ä 15 Refer to these pages for sensor wiring.

Æ

Sensor design and measuring principle

→ ä 16

→ ä 17

→ ä 18

Here you can read about the sensor design.

The measuring principle is explained on this page.

Here you can find the possible calibration methods.

Æ

Maintenance

→ ä 21

→ ä 25

Regular maintenance tasks, such as cleaning the sensor, are absolutely essential and prolong the 

operating time of the sensor.

Here you can find an overview of the spare parts which can be delivered as well as an overview 

of the system.

Æ

Troubleshooting

→ ä 24 If faults occur during operation, use the checklist to locate the cause.

Æ

Æ

Index

→ ä 28 You can find important terms and keywords on the individual sections here. Use the keyword 

index to find the information you need quickly and efficiently.
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1 Safety instructions

1.1 Designated use

The oxygen sensor is suitable for continuous measurement of dissolved oxygen in water.

Typical applications are:

• Measuring, monitoring and regulating the oxygen content in activated sludge basins.

• Monitoring the oxygen content in the sewage treatment plant outlet.

• Monitoring, measuring and regulating the oxygen content in public waters and fish farming 

water.

• Monitoring of oxygen enrichment in drinking water.

Any other use than the one described here compromises the safety of persons and the entire mea-

suring system and is, therefore, not permitted.

The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning and operation

Please note the following items:

• Installation, electrical connection, commissioning, operation and maintenance of the measuring 

system must only be carried out by trained technical personnel.

The technical personnel must be authorized for the specified activities by the system operator.

• Technical personnel must have read and understood these Operating Instructions and must 

adhere to them.

• Before commissioning the entire measuring point, check all the connections for correctness. 

Ensure that hose connections are not damaged.

• Do not operate damaged products and secure them against unintentional commissioning. Mark 

the damaged product as being defective.

• Measuring point faults may only be rectified by authorized and specially trained personnel.

• If faults cannot be rectified, the products must be taken out of service and secured against unin-

tentional commissioning.

• Repairs not described in these Operating Instructions may only be carried out at the manufac-

turer’s or by the service organization.

1.3 Operational safety

The sensor has been designed and tested according to the state of the art and left the factory in per-

fect functioning order.

Relevant regulations and European standards have been met.

As the user, you are responsible for complying with the following safety conditions:

• Installation instructions

• Local prevailing standards and regulations

1.4 Return

If the device requires repair, please send it cleaned to the sales center responsible.

Please use the original packaging, if possible.

Before returning the device, please clarify all formalities - such as obtaining an identification number 

- with your sales center.

Please enclose the completed "Declaration of Contamination" (copy the second last page of these 

Operating Instructions) with the packaging and the transportation documents. No repair without 

completed "Declaration of contamination"!
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1.5 Notes on safety icons and symbols

1.6 Cross-reference symbols

#
Warning!

This symbol alerts you to hazards. They can cause serious damage to the instrument or to persons 

if ignored.

"
Caution!

This symbol alerts you to possible faults which could arise from incorrect operation.

They could cause damage to the instrument if ignored.

! Note!

This symbol indicates important items of information.

È ä 1 This symbol stands for a cross-reference to a specific page (e.g. Page 1).

È å 2 This symbol stands for a cross-reference to a specific graphic (e.g. Fig. 2).
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2 Identification

2.1 Order code

To discover which sensor version you have, enter the order code (imprinted on the sensor shaft) 

in the search screen at the following address:

www.products.endress.com/order-ident

2.2 Scope of delivery

The following items are included in the delivery:

• Oxygen sensor with transport protection cap or mounted cleaning unit (optional)

• Operating Instructions, English

If you have any questions, please contact your supplier or your sales center responsible.
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3 Installation

3.1 Incoming acceptance, transport, storage

• Make sure the packaging is undamaged!

Inform the supplier about damage to the packaging.

Keep the damaged packaging until the matter has been settled.

• Make sure the contents are undamaged!

Inform the supplier about damage to the delivery contents.

Keep the damaged products until the matter has been settled.

• Check that the scope of delivery is complete and agrees with your order and the shipping docu-

ments.

• The packaging material used to store or to transport the product must provide shock protection 

and humidity protection. The original packaging offers the best protection. Also, keep to the 

approved ambient conditions (see "Technical data").

• If you have any questions, please contact your supplier or your sales center responsible.

3.2 Installation conditions

3.2.1 Dimensions

a0013311

Abb. 1: With optional M12 connector

a0013312

Abb. 2: With optional cleaning unit

* Depends on the version of the cleaning unit
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3.2.2 Orientation

The sensor can be installed up to the horizontal in an assembly, support or a suitable process con-

nection.

Other angles and overhead installation are not recommended. Reason: possible sediment formation 

and resulting falsification of measured value.

! Hinweis! 

The optimum installation angle is 45° (e.g. with assembly CYA112).

a0004087

Abb. 3: Angle of installation

A Angle of installation: 0 to 180 °, optimum: 45°

! Hinweis! 

Make sure you comply with the instructions for installing sensors. You will find them in the Oper-

ating Instructions for the assembly used.

3.2.3 Mounting location

• Select the installation location so that there is easy access for later calibration.

• Make sure that upright posts and assemblies are secured safely and vibration-free.

• Select an installation location which produces a typical oxygen concentration for the individual 

application.

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 984 of 1480



Oxymax COS61D Installation

Endress+Hauser 9

3.3 Installation instructions

3.3.1 Measuring system

A complete measuring system comprises at least:

• Oxygen sensor Oxymax COS61D

• Multichannel transmitter Liquiline CM44x

• Sensor cable, optionally available with M12 connector

• Assembly, e.g. flow assembly COA250, immersion assembly CYA112 or 

retractable assembly COA451

Optional:

• Assembly holder Flexdip CYH112 for immersed operation

• Junction box RM

• Cleaning system

3.3.2 Installing a measuring point

For immersed operation, install the individual modules away from the basin on a solid base. 

Only carry out the final installation at the intended installation location.

Select an installation location that is easy to access.

For a complete installation of a measuring point, proceed as follows:

1. Install a retractable or a flow assembly (if used) into the process.

a0012882

Abb. 4: Measuring system (example)

1

2

3

Sensor cable

Transmitter Liquiline CM44x

Flexdip CYH112

4

5

6

Basin rim with railing

Oxygen sensor Oxymax COS61D

Flexdip CYA112
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2. Connect the water supply to the rinse connections (if you use an assembly with cleaning func-

tion).

3. Install and connect the oxygen sensor.

4. Install an immersion or a suspension assembly (if used) into the process.

" Achtung!

Risk of damaging the sensor cable

• For immersed operation, the sensor must be installed in an immersion assembly (e.g. CYA112). 

Do not install the sensor suspended from the cable.

• Screw the sensor into the assembly so that the cable is not twisted.

• Avoid exerting excessive tensile force on the cable (e.g. from jerky pulling).

3.4 Installation examples

3.4.1 Immersion operation

Assembly holder and chain assembly

For large basins, where sufficient installation distance is required from the basin edge (activated 

sludge basin, especially), it is advisable to use the upright post and chain assembly. The free swinging 

of the immersed assembly practically rules out vibrations from the upright post.

A good self-cleaning of the fluorescence caps is reached due to the swinging of the assembly.

According to this effect, the sensor life time can be extended.
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a0013510

Abb. 5: Chain holder on railing

1 Chain

2 Flexdip CYH112 holder

3 Railing

4 Oxymax sensor

5 Flexdip CYA112 wastewater assembly

a0013511

Abb. 6: Chain holder on upright post

1 Weather protection cover CYY101

2 Controller CM44x

3 Chain

4 Flexdip CYA112 wastewater assembly

5 Oxymax sensor

6 Flexdip CYH112 holder
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Assembly holder and fixed immersion assembly

The preferable type of installation for strong or turbulent flow (> 0.5 m/s) in the basin or open chan-

nels is to secure the device to an upright post and a securely mounted immersion tube. If the flow 

is very strong, a second transverse pipe can be installed with its own pipe support.

a0013513

Abb. 7: Assembly holder with immersion tube

1 Weather protection cover CYY101

2 Controller Liquiline CM44x

3 Immersion assembly Flexdip CYA112

4 Oxymax sensor

5 Assembly holder Flexdip CYH112

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 988 of 1480



Oxymax COS61D Installation

Endress+Hauser 13

Basin rim mounting with immersion tube and float

For fixing to the sides of the basin or channel, we recommend the pendulum holder of the immer-

sion tube. Optionally, you can also use the assembly with a float.

3.4.2 Flow assembly COA250

The COA250 flow assembly with automatic self-venting is suitable for use in pipelines or hose con-

nections. The inlet is at the bottom of the assembly, the outlet at the top (connection thread G¾). 

It can be installed in a pipe by using two 90° pipe brackets to allow inflow to the assembly 

(→ å 10, item 6).

a0013693

Abb. 8: Basin rim mounting

1 Pendulum holder CYH112

2 Assembly Flexdip CYA112

3 Float of assembly CYA112

4 Oxymax sensor

a0004113-en

Abb. 9: Flow assembly COA250

1 Screw-in part for sensor

2 Screw ring

3 Meter body

4 Connection thread G¾

5 Dummy plug (connection for spray head CUR3)

a0004114

Abb. 10: Bypass installation with manually actuated 

valves or solenoid valves

1 Main line

2 Medium return

3 Oxygen sensor

4, 7 Manually actuated or solenoid valves

5 Flow assembly COA250

6 90 ° pipe bracket

8 Medium removal
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3.4.3 Retractable assembly COA451

The assembly is designed for installation on tanks and pipes. Suitable nozzles must be available for 

this.

Install the assembly at places with constant flow. The minimum pipe diameter is DN 80 (3").

a0004117-en

Abb. 11: Permissible and impermissible sensor installation positions with retractable assembly COA451

1 Ascending pipe, best position

2 Horizontal pipe, sensor top down, impermissible due to air cushion or foam bubble forming

3 Horizontal pipe, installation with permissible installation angle (acc. to sensor version)

4 Overhead installation, critical due to possible sediment buildup on fluorescence cap

5 Down pipe, impermissible

! Hinweis! 

• Do not install the assembly at places where air cushions or foam bubbles can be formed or where 

suspended particles can settle on the sensor optics (→ å 11).

• Measuring errors can occur, if: 

– the sensor is not immersed into the medium

– suspended particles are settled on the sensor membrane

– the sensor is installed overhead.

3.5 Post-installation check

• Sensor and cable undamaged?

• Cap undamaged?

• Compliance with permissible sensor installation position?

• Is the sensor installed in an assembly and is not suspended from the cable?

• Avoid the penetration of moisture by fitting the protective cap to the immersion assembly.

5

3

41

2

3

Detail A,
(Draufsicht)

Detail A, 90° gedreht
(Seitenansicht)
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4 Wiring

# Warnung! 

• The electrical connection must only be carried out by an electrical technician.

• The electrical technician must have read and understood the instructions in this manual and must 

adhere to them.

• Ensure that there is no voltage at the power cable before beginning the connection work.

4.1 Direct connection to the transmitter

Connection data

• Sensor cable connected directly to the terminal connector of the basic module

• Optional: Sensor cable plug connected to the M12 sensor socket on the underside of the trans-

mitter. With this type of connection, the transmitter is already wired at the factory.

4.2 Post-connection check

a0013305

Abb. 12: Sensor fixed cable with terminated cable cores

Instrument status and specifications Remarks

Are the sensor, assembly, junction box or cable damaged? Visual inspection

Electrical connection Remarks

Does the supply voltage of the transmitter match the specifications on the 

nameplate?

Are the installed cables strain-relieved and not twisted ?

Is the cable type route completely isolated? Power cable/signal cables

Are the power supply and signal cable correctly connected to the transmit-

ter?

Use the transmitter wiring diagram

Are all the screws terminals properly tightened? Tighten

Are all the cable entries installed, tightened and sealed? For cable entries lateral: cable loops down-

wards for water to be able to drip off.
Are all the cable entries installed downwards or lateral?

GN

PK
GY

YE
COM A
COM B

U+

U–
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5 Device description

5.1 Sensor design

The sensor consists of the following function units:

• Sensor shaft

• Sensor head with optics (emitter and detector)

• Fluorescence cap

• Protection guard

a0013516

Abb. 13: Sensor design

1 Sensor cable

2 Sensor shaft

3 O-ring

4 Protection guard

5 Threaded connection

6 Detector

7 Emitter diode

8 Fluorescence cap

1

2

3

4

5

6

7

8
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5.2 Measuring principle

5.2.1 Memosens protocol

After connecting to the transmitter, the data stored in the sensor are read digitally. You can view 

these data via the DIAG menu.

Data saved by digital sensors include: 

• Manufacturer data

– Serial number

– Order code

– Date of manufacture

• Calibration data

– Calibration date

– Calibration values

– Number of calibrations

– Serial number of the transmitter used to perform the last calibration

• Operating data

– Date of initial commissioning

– Hours of operation under extreme conditions

– Sensor monitoring data

5.2.2 Oxygen measurement based on the principle of fluorescence 

quenching

• Sensor design: 

– Oxygen-sensitive molecules (markers) are integrated in an optically active layer (fluorescence 

layer).

– The surface of the fluorescence layer is in contact with the medium.

– The sensor optics are directed at the underside of the fluorescence layer.

• There is an equilibrium between the oxygen partial pressure in the medium and that in the fluo-

rescence layer: 

– If the sensor is immersed in the medium, the equilibrium is established very quickly.

• Measuring process: 

– The sensor optics send green light pulses to the fluorescence layer.

– The markers "answer" (fluoresce) with red light pulses.

– The duration and intensity of the response signals is directly dependent on the oxygen contents 

and the partial pressure.

– If the medium is free from oxygen, the response signals are long and very intense.

– Oxygen molecules quench the marker molecules. As a result, the response signals are shorter 

and less intense.

• Measurement result: 

– The sensor returns a signal that is in proportion to the oxygen concentration in the medium.

– The medium temperature and air pressure are already taken into account calculated in the sen-

sor.

– In addition to the standard values of concentration, saturation index and partial pressure, the 

sensor also returns a raw measured value in μs. The value corresponds to the decay time of the 

fluorescence and is approx. 20 μs in air, and approx. 60 μs in media free from oxygen.

5.2.3 Fluorescence cap

The oxygen dissolved in the medium is diffused into the fluorescence cap.

Suitable flow is not necessarily mandatory but it does improve the speed at which the measuring 

system responds and ensures a more representative measured value compared to a measurement in 

static medium.

The cap is only permeable for dissolved gases. Other substances dissolved in the liquid phase e.g. 

ionic substances, will not penetrate through the membrane. Therefore, medium conductivity has 

no impact on the measuring signal.
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5.3 Calibration

Calibration is a means of adapting the transmitter to the characteristic values of the sensor.

• The sensor is calibrated at the factory. Normally, additional calibration is not required except in 

the event of the following:

• Fluorescent cap replacement

Within the framework of system monitoring and supervision, for example, the calibration can also 

be cyclically monitored (at typical time intervals, depending on operating experience) or renewed.

! Hinweis! 

Ideally, use the calibration vessel (see Accessories) for calibration. For this purpose, unscrew the bas-

ket protector from the sensor and guide the sensor into the calibration vessel as far as it will go (rest-

ing on the vessel rim).

5.3.1 Types of calibration

The following types of calibration are possible:

• Slope 

– Air, water vapor-saturated

– Air-saturated water

– Air, variable

– Data entry

• Zero point 

– Single-point calibration in nitrogen or oxygen-free water

– Data entry

• Sample calibration 

– Slope

– Zero point

5.3.2 Calibration intervals

If you want to calibrate the sensor in the meantime due to a special application and/or a special type 

of installation, you can determine the intervals with the following method:

1. Inspect the sensor one month after commissioning for example: 

– Remove the sensor from the medium.

– Clean the outside of the sensor with a damp cloth.

– After 20 minutes, measure the oxygen saturation index in air.

– Protect the sensor against external influences such as sunlight and wind.

2. Decide using the results: 

a. If the measured value is not at 100 ± 2 %SAT, you have to calibrate the sensor.

b. Otherwise, extend the length of time to the next inspection.

3. Proceed as per Point 1 after two, four and/or eight months. In this way, you can determine 

the optimum calibration interval for your sensor.

5.3.3 Calculation example for the calibration value in air

As a check, you can calculate the expected calibration value (transmitter display) as shown in the 

following example (salinity is 0).

1. Determine: 

– the sensor temperature (air temperature for the calibration type "air", water temperature for 

the calibration type "air-saturated water")

– the altitude above sea level

– the current air pressure L (= rel. air pressure to sea level) at the time of calibration. (If unde-

terminable, use 1013 hPa (407 inH2O)).

2. Define: 

– the saturation value S acc. to the first table
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– the factor K acc. to the second table

3. Calculate the calibration value C:

C = S . K . L

Example

• Air calibration at 18 °C (64 °F), altitude 500 m (1650 ft) above sea level, current air pressure 

1009 hPa (405 inH2O)=1.009 bar

• S = 9.45 mg/l, K = 0.943, L = 1.009

Calibration value C = 9.17 mg/l.

! Hinweis! 

You do not need factor K in the table if your measuring device returns the absolute air pressure Labs 

(air pressure depending on altitude) as the measured value.

The formula for calculation is then: C = S . Labs.

° C / °F S 

[mg/l=ppm]

° C / °F S 

[mg/l=ppm]

° C / °F S 

[mg/l=ppm]

° C / °F S 

[mg/l=ppm]

0 / 32 14.64 11 / 52 10.99 21 / 70 8.90 31 / 88 7.42

1 / 34 14.23 12 / 54 10.75 22 / 72 8.73 32 / 90 7.30

2 / 36 13.83 13 / 55 10.51 23 / 73 8.57 33 / 91 7.18

3 / 37 13.45 14 / 57 10.28 24 / 75 8.41 34 / 93 7.06

4 / 39 13.09 15 / 59 10.06 25 / 77 8.25 35 / 95 6.94

5 / 41 12.75 16 / 61 9.85 26 / 79 8.11 36 / 97 6.83

6 / 43 12.42 17 / 63 9.64 27 / 81 7.96 37 / 99 6.72

7 / 45 12.11 18 / 64 9.45 28 / 82 7.82 38 / 100 6.61

8 / 46 11.81 19 / 66 9.26 29 / 84 7.69 39 / 102 6.51

9 / 48 11.53 20 / 68 9.08 30 / 86 7.55 40 / 104 6.41

10 / 50 11.25

Altitude 

[m / ft]

K Altitude 

[m / ft]

K Altitude 

[m / ft]

K Altitude 

[m / ft]

K

0 1.000 550 / 1800 0.938 1050 / 3450 0.885 1550 / 5090 0.834

50 / 160 0.994 600 / 1980 0.932 1100 / 3610 0.879 1600 / 5250 0.830

100 / 330 0.988 650 / 2130 0.927 1150 / 3770 0.874 1650 / 5410 0.825

150 / 490 0.982 700 / 2300 0.922 1200 / 3940 0.869 1700 / 5580 0.820

200 / 660 0.977 750 / 2460 0.916 1250 / 4100 0.864 1750 / 5740 0.815

250 / 820 0.971 800 / 2620 0.911 1300 / 4270 0.859 1800 / 5910 0.810

300 / 980 0.966 850 / 2790 0.905 1350 / 4430 0.854 1850 / 6070 0.805

350 / 1150 0.960 900 / 2950 0.900 1400 / 4600 0.849 1900 / 6230 0.801

400 / 1320 0.954 950 / 3120 0.895 1450 / 4760 0.844 1950 / 6400 0.796

450 / 1480 0.949 1000 / 3300 0.890 1500 / 4920 0.839 2000 / 6560 0.792

500 / 1650 0.943
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6 Commissioning

6.1 Function check

Before first commissioning, check if:

• the sensor is correctly installed

• the electrical connection is correct.

If using an assembly with automatic cleaning, check that the cleaning medium (e.g. water or air) is 

connected correctly.

# Warnung! 

Danger of medium leaking off

Before applying compressed air to an assembly with cleaning facility, make sure the connections are 

correctly fitted. Otherwise, the assembly may not be insert into the process.

6.2 Calibration

The sensor is calibrated at the factory. A new calibration is only needed in special situations.

6.3 Automatic cleaning

Compressed air is most suitable for cyclic cleaning. The cleaning unit is either ready supplied or can 

be retrofitted, and is attached to the sensor head. It operates at a capacity of 20-60 l/min. Optimum 

results are achieved with 2 bar (29 psi) and 60 l/min.

The following settings are recommended for the cleaning unit:

Type of soiling Cleaning interval Cleaning duration

Media containing grease and oils 15 min 20 s

Biofilm 60 min 20 s
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7 Maintenance

Maintenance work must be carried out at regular intervals.

For this purpose, set the maintenance times in advance in an operations journal or log.

The maintenance cycle primarily depends on the following:

• The facility

• The installation conditions

• The medium being measured

Perform the following tasks:

• Cleaning the sensor

• Replace wear parts or consumables: 

– Sealing ring

– Fluorescence cap

• Check the measuring function: 

– Remove the sensor from the medium.

– Clean and dry the membrane.

– After about 10 minutes, measure the oxygen saturation index in air (without recalibration).

– The measured value should be at 100 ± 2 % SAT

• Calibration

(if desired or required)

7.1 Cleaning

The measurement can be corrupted by sensor fouling or malfunction, e.g.:

• Buildup on the fluorescence cap

--> causes longer response times and a reduced slope under certain circumstances.

To ensure reliable measurement, the sensor must be cleaned at regular intervals. The frequency and 

intensity of the cleaning operation depend on the measuring medium.

7.1.1 External cleaning

Clean the outside of the sensor:

• before every calibration

• at regular intervals during operation as necessary

• before returning it for repairs.

Depending on the type of soiling, proceed as follows:

" Achtung!

After cleaning, rinse the sensor with copious amounts of clean water.

Type of soiling Cleaning

Salt deposits Immerse the sensor in drinking water or in 1-5% hydrochloric acid (for a 

few minutes). Afterwards, rinse it with copious amounts of water.

Dirt particles on the sensor body (not cap!) Clean the sensor body mechanically with water and a suitable brush.

Dirt particles on the fluorescence cap Clean the membrane with water and a soft sponge.
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7.1.2 Cleaning the optics

The optics only need to be cleaned if medium has penetrated through a defective fluorescence cap.

To clean it, proceed as follows:

1. Unscrew the protection guard and fluorescence cap from the sensor head.

2. Carefully clean the optical surface with a soft cloth until the buildup is fully removed.

3. Clean the optics with drinking or distilled water.

4. Clean the optics and screw on a new fluorescence cap.

" Achtung!

The optical surface may not be scratched or damaged in any way!

7.2 Wear parts and consumables

7.2.1 Replacing the sealing ring

Replacing the sealing ring is only necessary when it is visibly damaged. For replacement, use only 

original sealing rings.

7.2.2 Changing the fluorescence cap

The typical operating life of a fluorescence cap is more than 2 years. The sensor checks whether the 

cap is aging and issues a warning via the transmitter if the rate of aging reaches a specific value. The 

sensor is still able to measure at this stage. However, it is advisable to change the cap as quickly as 

possible.

Removing the old fluorescence cap

1. Remove the sensor from the medium.

2. Unscrew the protection guard.

3. Clean the outside of the sensor.

4. Unscrew the fluorescence cap.

5. Clean and dry the optical surface if necessary.

Installing the new fluorescence cap

6. Make sure that there are no dirt particles on the sealing surface.

7. Carefully screw the fluorescence cap onto the sensor head until the stop.

8. Screw the protection guard back on.

! Hinweis! 

After replacing the fluorescence cap, the sensor must be recalibrated. Then insert the sensor into 

the medium and check that no alarm is displayed on the transmitter.
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8 Accessories

8.1 Installation accessories

Flow assembly COA250

• for sensor installation in pipe lines, PVC;

• Ordering acc. to product structure (Technical Information TI111C/07/en )

Retractable assembly Cleanfit COA451

• Manual stainless steel retractable assembly with ball valve shutoff for oxygen sensors

• Ordering acc. to product structure (Technical Information TI368C/07/en )

Wastewater assembly Flexdip CYA112

• Modular assembly system for sensors in open basins, channels and tanks

• PVC and stainless steel version

• Ordering acc. to product structure (Technical Information TI432C/07/en)

Holder Flexdip CYH112 for water and wastewater assemblies Flexdip CYA112

• Modular holder system for sensors and assemblies in open basins, channels and tanks

• The method for securing the holder system can be varied as required, and the unit can be 

mounted on the ground, a capstone, a wall or directly on a railing.

• Stainless steel version

• Ordering acc. to product structure (Technical Information TI430C/07/en)

8.2 Measuring, monitoring and cleaning

Liquiline CM44x

• Multichannel transmitter for connecting digital sensors with Memosens technology

• Power supply 85 to 265 V AC, 18 to 36 V DC or 20 to 28 V AC 

• Universally upgradeable

• SD card slot

• Alarm relays

• IP 66, IP 67, NEMA 4X

• Ordering acc. to product structure (Technical Information TI444C/07/en)

Compressed air cleaning for COS61/COS61D

• Connection: 6/8 mm or 6.35 mm (¼")

• Materials: POM/V4A

• Order numbers 

– 6/8 mm: 71110801

– 6.35 mm (¼"): 71110802

Calibration vessel

• For COS61/61D

• Order No.: 51518599
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9 Troubleshooting

9.1 Troubleshooting instructions

! Hinweis! 

Make sure you comply with the instructions for troubleshooting in the Operating Instructions of the 

transmitter. If necessary, carry out a test of the transmitter.

9.2 Sensor checks

Checking the zero point with oxygen-free reference solution (zero solution):

1. Fill a large beaker (1.5 - 2 l) with approx. 1 l of water.

If you are using the optional calibration vessel as an alternative, fill the vessel with water as far 

as the half-way mark.

2. Pour a cap-full of the zero solution into the water.

3. Immerse the sensor into the beaker or (without the basket protector) into the calibration vessel. 

Make sure the vessel with the sensor is stable, and prevent it from toppling over.

4. Wait a sufficient period of time (15 min. for oxygen depletion).

The display drops to around 0 mg/l (0 %SAT).

Depending on the conditions (contact surface water/air), the zero solution can be used for up to 12 

hours.

! Hinweis! 

If there are deviations from the reference values, follow the troubleshooting instructions or contact 

your sales office.

Problem Check Remedial action

No display, no sensor 

reaction

Mains voltage to the transmitter? Connect mains voltage.

Sensor connected correctly? Set up correct connection.

Medium flow available? Create flow.

Buildup on the fluorescence cap? Clean sensor

Displayed value too low

With optional M12 connector: Humidity or 

dirt in plug?

Clean (rubbing alcohol) and dry

Sensor calibrated? Recalibrate

Medium flow available? Create flow.

Displayed temperature clearly too high? Check sensor, if necessary send sensor in 

for repair.

Buildup on the fluorescence cap? Clean the membrane, replace the mem-

brane cap

Replace

Fluorescence cap worn out? Replace

Strong deviations in dis-

played value

Fluorescence cap damaged? Change the fluorescence cap

EMC interference on the measuring system? Remove outer shielding of sensor and 

extension cable at terminal S. Disconnect 

measuring and signal lines from h.v. 

power lines
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9.3 Spare parts

9.4 Return

If the device requires repair, please send it cleaned to the sales center responsible.

Please use the original packaging, if possible.

Before returning the device, please clarify all formalities - such as obtaining an identification number 

- with your sales center.

Please enclose the completed "Declaration of Contamination" (copy the second last page of these 

Operating Instructions) with the packaging and the transportation documents. No repair without 

completed "Declaration of contamination"!

9.5 Disposal

The device contains electronic components and must therefore be disposed of in accordance with 

regulations on the disposal of electronic waste.

Observe local regulations.

Position Spare parts kit order no.

a0013520

Abb. 14: Spare parts

1 Sensor As per product 

structure

2 Sealing ring

– 2 pieces

51518597

3 Sensor cap (fluorescence cap) 51518598

without fig. Zero solution

– 3 units to produce 3 x 1 liter oxygen free solution

50001041

1

2

3

4
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10 Technical data

10.1 Input

Measured variable Dissolved oxygen [mg/l, % SAT, hPa]

Temperature [° C, ° F]

Measuring range With Liquiline CM44x:

0 to 20 mg/l (0 to 20 ppm)

0 to 200 % SAT

0 to 400 hPa (0 to 6 psi)

10.2 Environment

Ambient temperature 

range

–20 to +60 °C (0 to 140 °F)

Storage temperature –20 to +70 °C (0 to 160 °F)

at 95% relative air humidity, not condensating

Degree of protection • Fixed cable with end sleeves:

IP 68 (10 m (33 ft) water column at 20 °C (68 °F) over 7 days)

• Fixed cable with M12 connector:

IP 68 (1 m (3.3 ft) water column, 3N KCl, at 50 °C (122 °F) over 30 days)

10.3 Process

Process temperature –5 to 60 °C (20 to 140 °F)

Process pressure max. 10 bar (145 psi) abs.

10.4 Performance characteristics

Response time t90: 60 s

Maximum measured error COS61D

±1 % of end of measuring range

Repeatability ±0.5 % of end of measuring range

Operating life of sensor 

cap

>2 years (under reference operating conditions, protect against direct sunlight)
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10.5 Mechanical construction

Weight For cable length 7 m (23 ft): 0.7 kg (1.5 lbs)

For cable length 15 m (49 ft): 1.1 kg (2.4 lbs)

With TOP68 connection: 0.3 kg (0.66 lbs)

Materials

Process connection COS61D

G1, NPT 3/4"

Sensor cable Shielded 4-core fixed cable

Cable connection to trans-

mitter

• Terminal connection, end sleeves

• Optional: M12 connector

Maximum cable length Max. 100 m (328 ft), including cable extension

Temperature compensa-

tion

Internal

Interface Memosens protocol

Sensor shaft:

Cap with fluorescence layer:

Fluorescence layer:

Stainless steel 1.4571 (AISI 316Ti)

POM

Silicone
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Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[µS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/

reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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1 Safety instructions

1.1 Designated use

CUS51D is a sensor designed to measure the turbidity and solids content of water and wastewater. 

The sensor is particularly suited for use in the following applications:

• Turbidity measurement in the outlet

• Suspended solids in the activated sludge basin and in the recirculation

• Suspended solids in the sludge treatment

• Filterable solids in the outlet

Any other use than the one described here compromises the safety of persons and the entire 

measuring system and is not permitted.

The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning and operation

Please note the following items:

• Switch off the cleaning unit before removing the sensor from the medium.

• Installation, commissioning, operation and maintenance of the measuring system must only be 

carried out by trained technical personnel.

Trained personnel must be authorized for the specified activities by the system operator.

• Electrical connection must only be carried out by a certified electrician.

• Technical personnel must have read and understood these Operating Instructions and must 

adhere to them.

• Before commissioning the entire measuring point, check all the connections. Ensure that 

electrical cables and hose connections are not damaged.

• Do not operate damaged products and secure them against unintentional commissioning. 

Mark the damaged product as being defective.

• Measuring point faults may only be rectified by authorized and specially trained personnel.

• If faults can not be rectified, the products must be taken out of service and secured against 

unintentional commissioning.

• Repairs not described in these Operating Instructions may only be carried out at the 

manufacturer’s or by the service organization.

1.3 Operational safety

The sensor has been designed and tested according to the state of the art and left the factory in 

perfect functioning order.

Relevant regulations and European standards have been met.

As the user, you are responsible for complying with the following safety conditions: 

• Installation instructions

• Local prevailing standards and regulations.

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1012 of 1480



Turbimax CUS51D Safety instructions

Endress+Hauser 5

1.4 Notes on safety icons and symbols

The structure, signal words and safety colors of the signs comply with the specifications of 

ANSI Z535.6 ("Product safety information in product manuals, instructions and other collateral 

materials").

Safety message structure Meaning

DANGER!

Cause (/consequences)

Consequences if safety message 

is not heeded

• Corrective action

This symbol alerts you to a dangerous situation.

Failure to avoid the situation will result in a fatal or serious 

injury.

WARNING!

Cause (/consequences)

Consequences if safety message 

is not heeded

• Corrective action

This symbol alerts you to a dangerous situation.

Failure to avoid the situation can result in a fatal or serious 

injury.

CAUTION!

Cause (/consequences)

Consequences if safety message 

is not heeded

• Corrective action

This symbol alerts you to a dangerous situation.

Failure to avoid this situation can result in minor or medium 

injury.

NOTICE
Cause/situation

Consequences if safety message 

is not heeded

• Action/note

This symbol alerts you to situations that can result in damage to 

property and equipment.
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2 Identification

2.1 Nameplate

Compare the order code indicated on the nameplate to the product structure and your order.

The nameplate contains the following information:

• Manufacturer data

• Order code (device version)

• Extended order code

• Serial number

To discover what sensor version you have, enter the order code on the nameplate into the 

search screen at the following address:

www.products.endress.com/order-ident

2.2 Scope of delivery

The scope of delivery comprises:

• 1 sensor Turbimax CUS51D in the ordered version

• 1 Operating Instructions BA461C/07/en

If you have any questions, please contact your supplier or your local sales center.

2.3 Certificates and approvals

Declaration of conformity

The product meets the requirements of the harmonized European standards. It thus complies with 

the legal requirements of the EC directives.

The manufacturer confirms successful testing of the product by affixing the 4 symbol.
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3 Installation

3.1 Incoming acceptance, transport, storage

• Make sure the packaging is undamaged!

• Inform the supplier about any damage to the packaging. 

Keep the damaged packaging until the matter has been settled.

• Make sure the contents are undamaged!

• Inform the supplier about damage to the contents. Keep the damaged products until the matter 

has been settled.

• Check that the order is complete and agrees with your shipping documents.

• The packaging material used to store or to transport the product must provide shock protection 

and humidity protection. The original packaging offers the best protection. Also, keep to the 

approved ambient conditions (see "Technical data").

• If you have any questions, please contact your supplier or your local sales center.

3.2 Dimensions

a0013179

Fig. 1: Dimensions

See the "Accessories" section for the dimensions of the cleaning unit
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3.3 Installation instructions

3.3.1 Measuring system

A complete measuring system comprises:

• Turbidity sensor Turbimax CUS51D

• Transmitter Liquiline 

• Assembly:

– Assembly Flexdip CYA112 and holder system Flexdip CYH112 or

– Retractable assembly , e.g. Cleanfit CUA451

a0012965

Fig. 2: Measuring system with immersion assembly (example)

1

2

3

1

4

5

1 Holder system Flexdip CYH112 4 Assembly Flexdip CYA112

2 Transmitter Liquiline 5 Turbidity sensor Turbimax CUS51D

3 Weather protection roof
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a0013334

Abb. 3: Measuring system with immersion assembly (example)

2

3

5

4
1

1 Transmitter Liquiline 4 Assembly Flexdip CYA112

2 Weather protection roof 5 Turbidity sensor Turbimax CUS51D

3 Holder system Flexdip CYH112

a0012964

Fig. 4: Measuring system with retractable assembly 

(example)

1 Turbidity sensor Turbimax CUS51D

2 Transmitter Liquiline 

3 Retractable assembly Cleanfit CUA451

4 Flow direction

1

34

2
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3.4 Installation examples

3.4.1 Immersion operation

Fixed installation with wastewater assembly

This type of installation is particularly suitable for strong or turbulent flow (>0.5 m/s (1.6 ft/s)) in 

the basin or channels.

a0013383

Abb. 5: Installation secured on railing

1 Turbidity sensor Turbimax CUS51D

2 Flexdip CYA112 wastewater assembly

3 Flexdip CYH112 holder

4 Railing

a0012965

Abb. 6: Installation with upright post

1 Flexdip CYH112 holder

2 Multichannel transmitter Liquiline CM44x

3 Weather protection cover

4 Flexdip CYA112 wastewater assembly

5 Turbidity sensor Turbimax CUS51D

1

2

3

4

1

2

3

1

4

5
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Installation with chain retainer

The chain retainer is particularly suitable for applications that require a sufficient distance between 

the mounting location and the edge of the aeration basin. As the assembly is freely suspended, any 

vibration of the upright post is practically ruled out.

The swinging movement of the chain retainer enhances the self-cleaning effect of the optical 

window.

a0013384

Fig. 7: Chain retainer on railing

1 Flexdip CYA112 wastewater assembly with 

Turbimax CUS51D turbidity sensor

2 Chain

3 Flexdip CYH112 holder

4 Railing
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Fig. 8: Chain retainer on upright post

1 Flexdip CYH112 holder

2 Multichannel transmitter Liquiline CM44x

3 Weather protection cover

4 Flexdip CYA112 wastewater assembly

5 Turbidity sensor Turbimax CUS51D
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Cleaning unit

a0013259

Fig. 9: Turbimax CUS51D sensor with cleaning unit

The cleaning unit is particularly suitable for clear water and media containing fats/oils that tend to 

cause heavy buildup.

Mount the cleaning unit as follows:

1. Fit the cleaning unit onto the sensor as far as it will go.

2. Locate the two LEDs (they are installed at an angle and have a bright enclosure).

3. Position the cleaning unit in such a way that the nozzle is located at the side of the two LEDs 

(see Fig. 10).

4. Fix the cleaning unit in place with the securing screw (max. torque: 0.5 Nm (0.37 lbf ft)).

5. Insert the compressed air hose of the compressor into the hose connection.

a0013410

Fig. 10: Aligning the cleaning unit

1 LEDs

2 Nozzle

a0013411

Fig. 11: Fixing the cleaning unit

1 Hose connection

2 Securing screw

1

2

1

1

2
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3.4.2 Pipe installation

a0013009

Fig. 12: Installation with retractable assembly

Arrow 1 shows the flow direction.

The installation angle α must not exceed 90°.

The recommended installation angle is 75°.

The optical windows of the sensor have to be aligned 

parallel to the flow direction (α = 90°) or face the flow 

direction (α < 90°).

For manual insertion/retraction of the assembly the 

medium pressure may not exceed 2 bar (29 psi).

a0015169

Fig. 13: Installation with flow assembly 

CYA251

The installation angle is 90°.
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The following figure illustrates various installation positions in pipes and indicates whether they are 

permitted or not.

a0013011

Fig. 14: Orientation and installation positions (with retractable assembly CUA451)

• The pipeline diameter must be at least 100 mm (4") if reflective materials (e.g. stainless steel) are 

used. An onsite calibration is recommended.

• Install the sensor in places with uniform flow conditions.

• The best installation location is in the ascending pipe (it. 1). Installation is also possible in the 

horizontal pipe (it. 5).

• Do not install the sensor in places where air may collect or foam bubbles form (it. 3) or where 

suspended particles may settle (it. 2).

• Avoid installation in the down pipe (it. 4).

• Turbidity measurement < 200 FNU will result in erroneous measuring results due to 

backscattering of pipe wall. Therefore a multipoint calibration is recommended.

• Avoid installations behind pressure reduction steps which can outgas.

3.5 Post-installation check

• Sensor and cable undamaged?

• Cap undamaged?

• Compliance with permissible sensor installation position?

• Is the sensor installed in an assembly and is not suspended from the cable?

• Avoid moisture by rain by putting the protective cap on the assembly?

4
5

2

2

1

3

3
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4 Wiring

WARNING!

Device is energized

Improper connection can cause injury or death.

• The electrical connection must only be carried out by a certified electrician.

• Technical personnel must have read and understood the instructions in this manual and must 

adhere to them.

• Prior to beginning any wiring work, make sure voltage is not applied to any of the cables.

4.1 Connecting to the transmitter

The sensor will be connected to the transmitter as follows:

• With the M12 plug (version: fixed cable, M12 plug) or

• With the fixed cable connected to the terminal strips (version: fixed cable, end sleeves):

a0012460

Fig. 15: Sensor connection 

The maximum cable length is 100 m (328 ft).

4.2 Post-connection check

Instrument status and specifications Remarks

Are the sensor, assembly, junction box or cable damaged? Visual inspection

Electrical connection Remarks

Does the supply voltage of the transmitter match the specifications on the 

nameplate?

Are the installed cables strain-relieved and not twisted ?

Is the cable type route completely isolated ? Power cable/weak current cable

Are the power supply and signal cable correctly connected to the 

transmitter ?

Use the connection diagram of the 

transmitter.

Long enough length of cable core stripped and correct in terminal? Check seating (pull slightly)

Are all the screws terminals properly tightened ? Tighten

Are all the cable entries installed, tightened and sealed ? For cable entries lateral: cable loops 

downwards for water to be able to drip off.
Are all the cable entries installed downwards or lateral ?
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5 Device description

5.1 Sensor design

The sensor is designed for the continuous in-situ measurement of turbidity and solids content. 

The sensor is designed as a 40 mm sensor that can be operated directly and completely in the 

process without the need for further sampling (in situ).

All the necessary modules are contained in the sensor:

• Power supply

• Light sources

• Detectors detect the measuring signals, digitize them and process them to form a measured value.

• The sensor microcontroller is responsible for controlling the internal processes and transmitting 

the data.

All the data - including the calibration data - are stored in the sensor. The sensor can thus be 

precalibrated and used at a measuring point, calibrated externally, or used for several measuring 

points with different calibrations.

5.2 Measuring principle

For turbidity measurement a light beam is sent through the medium and is diverted from its original 

direction by optically denser particles, e.g. solid matter particles. This process is also called 

scattering.

The impinging light will be scattered in different angles. Two angles are of interest in this matter:

• The scattered light in the 90° direction is less influenced by the size of the particles.

• The scattered light in the 135° direction gives enough information also at a high number of 

particles.

a0013159

Fig. 16: Deflection of the light
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a0012986

Fig. 17: Principle operating mode of the turbidity sensor

1 Light source

2 135° light receiver

3 90° light receiver

If only a small number of particles is in the medium, most of the light will be scattered to the 90° 

channel and less light will be scattered to the 135° channel. When the number of particles increases 

the relationship will change (more light scattered to the 135° channel, less light scattered to the 

90°channel). 

a0013158

Fig. 18: Signal distribution depending on the number of particles

Ir Relative intensity

90°135°

1 2 3

1
Ir

FNU
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The turbidity sensor CUS51D is equipped with two independing sensor units that are arranged in 

parallel. The application-specific analysis of both signals results in stable measured values.

a0012966

Fig. 19: Arrangement of the light souces and the light receivers

1,2 Light sources 1 and 2

3,5 135° light receivers

4,6 90° light receivers

This allows the optimal turbidity and suspended solids measurement:

• For low turbidity values preferably the 90° channel is used.

• For average and high turbidity values and for suspended solids measurement the 135° channel is 

used.

• The dual sensor technology allows operation with a large range of soiling compensation, e.g. 

suspended solids measurement in the activated sludge basin (basis: four-beam pulsed light).

Based on the chosen application the appropriate model is used automatically inside the sensor.

The available sensor types differ in their measuring ranges and therefore in the selection of the 

available applications.

1 2

3

4

5

6
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5.3 Measuring methods

Four-beam pulsed light method

The method is based on two light sources and four light receivers. Long-life LEDs are used as 

monochromatic light sources. To eliminate interference from extraneous light sources, these LEDs 

are pulsed.

Two measuring signals are detected at the four light receivers. The eight measuring signals are 

processed in the sensor and are converted into turbidity units and solids concentrations.

The four-beam pulsed light method compensates the sensor soiling as well as the wearing of the 

optical components.

The number of the used signals depends on the application.

a0012987

Fig. 20: Four-beam pulsed light method

S1 S2 Light sources

E90 90° channel light-receiver

E135 135° channel light-receiver

90° scattered light method

The measurement uses a wavelength of 860 nm like described in ISO 7027 / EN 27027.

The transmitted light beam is scattered by the solid matter particles in the medium. The scattered 

beams are detected by scattered light receivers which are arranged at an angle of 90 ° to the light 

sources. The turbidity of the medium is determined by the amount of the scattered light.

S1 E1-135

E2-135S2

E1-90

E2-90

a0013168

Fig. 21: Principle of the 90° scattered light method

S = Light source

E = Light receiver

P = Particle

S

E

�P
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135° backscattered light method

The transmitted light beam is scattered by the solid matter particles in the medium. The 

backscattered beams are detected by scattered light receivers, which are arranged next to the light 

sources. The turbidity of the medium is determined by the amount of backscattered light.

This method is used to measure high turbidity values.

Applications

* compensation of contamination with four-beam pulsed light

a0013304

Fig. 22: Principle of backscattered light method

I0 = Intensity of transmitted light

IS = Intensity of backscattered light

A = Geometric factor

C = Concentration

P = Particle

f(α) = Angle dependence

Model name Application Unit Compensation*

Formazine Process water, sewage treatment plant outlet FTU / FNU

Kaolin Filterable solids, process water, sewage treatment plant 

outlet, activated sludge in low concentration

mg/l ; g/l;

ppm; %

SiO2 SiO2, mineralic solids (sands) g/l; ppm; % X

TiO2 TiO2, (white medium) g/l; ppm; % X

Activated sludge Activated sludge basin and comparable medium g/l; ppm; % X

Excess sludge Excess sludge, primary sludge, thickened sludge g/l; ppm; % X

Digested sludge Digested sludge, black - homogeneous g/l; ppm; %

S1

E1 P

I0

IS

�

I = I · C · A · f( )s 0 �
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5.4 Calibration

CAUTION!

Risk of injury caused by acid or medium

• Switch off the cleaning unit before removing the sensor from the medium.

The sensor enables measurement in a variety of ways that are adapted to suit the specific 

measurement problems. The method is set by the choice of application and the reference model.

The "titanium oxide" model is also suitable for measuring sludges, particularly in the 10 g/l to 

100 g/l range.

In addition to the factory calibration data, which cannot be modified, the sensor has five other data 

records to be used for storing calibrations. Each calibration data record can contain up to five 

calibration points.

• Single-point calibration causes a change in the slope. This type of calibration is used if the 

measured value only changes to a limited extent.

• Two-point calibration causes a change in the slope and the zero point. This type of calibration is 

used if the measured value changes to a large extent.

Both types of calibration are based on the data record stored internally in the device.

Calibration at three or more points always causes the measuring curve to be recalculated.

5.4.1 Factory calibration

The sensor is precalibrated on leaving the factory. As such, it can be used in a wide range of 

applications (e.g. clear water measurement) without the need for additional calibration. The factory 

calibration is based on a three-point calibration of a reference sample.

The factory calibration cannot be deleted and can be retrieved at any time. All other calibrations -

performed as customized calibrations - are referenced to this factory calibration.

General models Method Measuring range

Formazine 90° turbidity, single channel 0 to 4000 FNU 

Display range up to 9999 FNU

Kaolin 135° turbidity, single channel 0 to 5 g/l

TiO2 (titanium oxide) 4-beam pulsed light, 135° 0 to 150 g/l

SiO2 (silicon dioxide) 4-beam pulsed light, 135° 5 to 100 g/l

Wastewater models Method Measuring range

Sludge activation 4-beam pulsed light, 90° Up to 15 g/l

Return sludge 4-beam pulsed light, 135° 3 to 50 g/l

Digested sludge / ooze 135° turbidity, single channel 5 to 100 g/l / 300 g/l
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5.4.2 Stability criterion

During the calibration process, the measured values returned by the sensor are checked to ensure 

they remain constant. The stability criterion defines the maximum amount the measured values 

may deviate during calibration and still be accepted.

The data comprise:

• The maximum permissible deviation in temperature measurement

• The maximum permissible deviation in the measured value in %

• The minimum timeframe in which these values must be maintained

If the signal values or temperatures deviate more than is permitted in a maximum timeframe of 

5 minutes, this calibration point becomes invalid and a warning is issued.

The stability criteria monitor the quality of the individual calibration points in the course of the 

calibration. The aim is to achieve the best possible calibration quality in a short timeframe while 

taking external conditions into account.

For high-precision calibrations in the laboratory, the measured value windows can be kept as small 

as possible and the time selected can be as long as possible.

For calibrations in the field under tough weather and environmental conditions, the measured value 

windows selected can be large and the timeframe short.

The stability criteria have a direct impact on the quality of the calibration, and thus on the 

quality of the subsequent measured values.

5.4.3 Calibration in the process

Calibration is performed in the process by comparing the values to an external standard method. A 

sample of the process medium is taken and analyzed in the laboratory for solids content with the 

aid of an infrared meter, or for turbidity using a laboratory turbidimeter.

During calibration, make sure the sample is homogeneous.

When calibrating, start with a low concentration and increase the concentrations gradually.

Performing the calibration (principle of single-point and multipoint calibration)

1. Select a data record.

2. Put the sensor into the medium.

3. During calibration, make sure the medium is as homogeneous as possible.

4. Start the calibration for the measuring point.

5. Save the data for the measuring point. For this purpose, enter the measured value that is 

roughly expected. The plausibility of the data is checked before the data are saved. The data 

are not saved if the values are not plausible. You might have to adapt the stability criterion to 

the ambient conditions.

6. Take a sample of your medium and measure it with a reference method.

7. Start the calibration again. Select the same data record and edit the data record with the result 

of the reference method.

Multipoint calibration

You can calibrate up to five points in one go. The points can be calibrated and saved as individual 

values, or all together in one calibration cycle.

In the case of 3-point calibration, you create a serial dilution of the original medium with 

concentrations of 1:10, 1:3 and 1:1. The original medium is measured in parallel in the laboratory. 

In this way, the individual samples can be calculated back to the concentrations of the dilution.

Calibrate the sample (as described under "Performing the calibration").
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Additional calibration points, recalibration

Points can be added to an existing calibration. The maximum number of points per data record is 

also limited to 5 here.

In this way, different media or concentrations can be included in the calibration at different times.

5.4.4 Calibration in the laboratory

Calibration is performed in the laboratory using ready-prepared parent solutions with known 

turbidity levels or solids values.

During calibration, make sure the sample is homogeneous.

When calibrating, start with a low concentration and increase the concentrations gradually.

The calibration procedure is the same as when calibrating in the process.

5.5 Cyclic cleaning

Compressed air is most suitable for cyclic cleaning. The optional cleaning unit is either 

ready-supplied or can be retrofitted, and is fitted on the sensor head. It operates at a rate of 50 l/min 

(13.2 US gal/min)

The following settings are recommended for the cleaning unit:

Type of fouling Cleaning interval Cleaning duration

Severe fouling with rapid buildup 5 min 10 s

Low degree of fouling 10 min 10 s
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6 Maintenance

You have to perform maintenance tasks at regular intervals.

We recommend setting the maintenance times in advance in an operations journal or log.

The maintenance cycle primarily depends on the system, the installation conditions and the 

medium in which measurement takes place.

CAUTION!

Risk of injury caused by acid or medium

• Switch off the cleaning unit before removing the sensor from the medium.

6.1 Cleaning the sensor

Sensor fouling can affect the measurement results and even cause a malfunction.

The sensor must be cleaned at regular intervals to ensure reliable measurement results. The 

frequency and intensity of the cleaning process depends on the medium.

Clean the sensor:

• As specified in the maintenance schedule

• Before every calibration

• Before returning the sensor for repair

You must rinse the sensor thoroughly with water after cleaning.

Type of fouling Cleaning measure

Lime deposits Immerse the sensor in 1-5 % hydrochloric acid (for a few 

minutes).

Dirt particles on the optical windows Use a cloth to clean the optical windows.
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7 Accessories

7.1 Assemblies

Wastewater assembly Flexdip CYA112

• Modular assembly system for sensors in open basins, channels and tanks

• Versions in stainless steel or PVC

• Ordering per product structure (--> Online configurator, www.products.endress.com/cya112)

• Technical Information TI00432C/07/EN

Retractable assembly Cleanfit CUA451

• Retractable assembly with ball valve; for turbidity sensors; material: stainless steel

• Ordering per product structure (--> Online configurator, www.products.endress.com/cua451)

• Technical Information TI00369C/07/EN

Flow assembly Flowfit CUA250

• For CUS31/CUS41/CUS51D

• Ordering per product structure (--> Online configurator, www.products.endress.com/cua250)

• Technical Information TI00096C/07/EN

Flow assembly Flowfit CYA251 

• Connection: see product structure

• Material: PVC-U

• Order as per product structure

7.2 Holder

Holder system Flexdip CYH112 for water and wastewater assembly Flexdip CYA112

• Modular holder system for sensors and assemblies in open basins, channels and tanks

• The holder system CYH112 works for nearly any type of fixing - fixing on the floor, wall or 

directly on a rail.

• Material: stainless steel

• Ordering acc. to product structure (Technical Information TI430C/07/en)

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1033 of 1480



Accessories Turbimax CUS51D

26 Endress+Hauser

7.3 Compressed air cleaning

Cleaning system with pressurized air

• Connection: 6/8 mm or 6.35 mm (¼")

• Materials: POM/V4A

• 6/8 mm order number: 71110782

• 6.35 mm (¼") order number: 71110783

a0013261

Fig. 23: Cleaning system

A Version 6 mm

B Version 6.35 mm (¼")

Compressor

• For cleaning system

• 230 V AC order number: 71072583

• 115 V AC order number: 71096199

7.4 Transmitter

Liquiline CM44x

• Multiple-channel transmitter for the connection of digital sensors with Memosens technology

• Power supply: 85 to 265 V AC, 18 to 36 V DC or 20 to 28 V AC (not CM448)

• Universally upgradeable

• SD card slot

• Alarm relay

• IP 66

• Ordering acc. to product structure (Technical Information TI444C/07/en)
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8 Troubleshooting

8.1 Troubleshooting instructions

Troubleshooting must take account of the whole measuring system:

• Transmitter

• Electrical leads and connectors

• Assembly

• Sensor

The possible causes of failure listed in the following table primarily refer to the sensor.

Please pay special attention to the instructions on handling errors in the Operating Instructions 

of the transmitter. Check the transmitter, if necessary.

8.2 Return

The device must be returned if repairs or a factory calibration are required, or if the wrong device 

has been ordered or delivered. According to legal regulations, Endress+Hauser, as an ISO-certified 

company, is required to follow certain procedures when handling returned products that are in 

contact with medium.

To ensure swift, safe and professional device returns, please read the return procedures and 

conditions on the internet site:

www.services.endress.com/return-material

8.3 Disposal

The device contains electronic components and must therefore be disposed of in accordance with 

regulations on the disposal of electronic waste.

Please observe local regulations.

Problem Check Remedy

No display, no sensor 

reaction

Mains voltage at transmitter?

Sensor connected correctly?

Film formation on optical windows?

Connect mains voltage.

Set up correct connection.

Clean the sensor.

Reading too high or

too low

Film formation on optical windows?

Sensor calibrated?

Clean the sensor.

Calibrate.

Reading greatly  

fluctuating

Check mounting location. Select other mounting location.
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9 Technical Data

9.1 Input

Measured variable Turbidity

Solids content

Temperature

Measuring range

Measuring range of solids content:

For solids the achievable measuring ranges are depending of the actual medium and can 

deviate from the recommended operating ranges. Nonhomogeneous media produce 

fluctuations in measured values and restrict the measuring range.

9.2 Performance characteristics

Maximum measured error

Wavelength 860 ± 30 nm

CUS51D-**C1 Application

Turbidity 0 to 4000 FNU

display range up to 9999 FNU

Formazine

Solids content 0 to 4 g/l Kaolin, filterable solids

Temperature -20 to +80 °C (-4 to +176 °F)

CUS51D-**D1

Turbidity 0 to 4000 FNU

display range up to 9999 FNU

Formazine

Solids content 0 to 300 g/l Solids content according to chosen 

0 to 30 % application (see list)

Temperature -20 to +80 °C (-4 to +176 °F)

Turbidity < 2% of the measured value or 0.1 FNU (the respectively larger value is 

valid)

Solids < 5 % of the measured value or 1 % of full scale ( the respectively larger 

value is valid); valid for sensors in the calibrated measuring range
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Applications The sensor is factory calibrated in the application "formazine" and hereof derived for "kaolin 

filterable solids)". Further precalibrated applications are optimized for the corresponding medium. 

The calibration can be performed up to 5 points.

For solids the achievable measuring ranges are depending of the actual medium and can 

deviate from the recommended operating ranges. In this case a 3-point-calibration is 

recommended.

Factory calibration FNU, FTU and solids concentration according to the application table

Standard: 3 points 

Drift Thanks to electronic control the sensor works drift compensated in a wide range.

Limit of detection

9.3 Environment

Ambient temperature 

range

-20 to 60 °C (-4 to 140 °F)

Storage temperature -20 to 70 °C (-4 to 158 °F)

Ingress protection IP 68 (test conditions: 1 m (3.3 ft) water column during 60 days, 1 mol/l KCl)

Application Recommended working 

ranges

CUS51D-

C1 D1

Factory calibration formazine 0 to 4000 FNU X X

Factory calibration kaolin 0 to 4 g/l X X

Application SiO2 5 to 100 g/l X

Application titanium dioxide 0.2 to 150 g/l X

Application activated sludge 0.5 to 15 g/l X

Model return sludge 3 to 50 g/l X

Application digested sludge / ooze 5 to 100 g/l / 300 g/l X

Application Measuring range Limit of detection

Formazine
0 to 50 FNU 0.006 FNU

0 to 9999 FNU 0.4 FNU

Kaolin 0 to 4000 mg/l 0.85 mg/l
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9.4 Process

Process temperature -5 to 50 °C (23 to 120 °F)

max. 80 °C (175 °F) short term(1 h)

Process pressure 0.5 to 10 bar (7 to 145 psi) absolute

Minimum flow No minimum flow required.

Make sure that there is a sufficient turbulence for solids with a tendency to sedimentation.

9.5 Mechanical construction

Dimensions See "Installation conditions"

Weight approx. 0.7 kg (1.5 lbs) without cable

Materials

Process connections G1 and NPT ¾''

Sensor Stainless steel 1.4404 (AISI 316 L) or

Stainless steel 1.4571 (AISI 316 L)

Optical windows Sapphire

O-rings EPDM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1038 of 1480



Turbimax CUS51D

Endress+Hauser 31

Index

A
Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25

Ambient temperature range . . . . . . . . . . . . . . . . . . . . . . . .  29

Applications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25

C
Calibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

In the laboratory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23

In the process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Checking

Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Commissioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

Compressed air cleaning . . . . . . . . . . . . . . . . . . . . . . .  23, 26

Connection

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

D
Declaration of conformity  . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Designated use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Disposal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

F
Factory calibration. . . . . . . . . . . . . . . . . . . . . . . . . . . .  21, 29

H
Holder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25

I
Icons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Immersion operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

Incoming acceptance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Ingress protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Input

Measured variable . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Measuring range  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4, 7–8

Installation examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

M
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Materials. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

Maximum measured error. . . . . . . . . . . . . . . . . . . . . . . . .  28

Measured variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Measuring methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Measuring principle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Measuring range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Measuring system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Minimum flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

N
Nameplate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

O
Operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

Operational safety  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

P
Pipe installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Post-connection check. . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Process connections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

Process pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

Process temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

S
Safety icons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Scope of delivery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Sensor design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Stability criterion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Storage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Storage temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Symbols. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

T
Technical Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26

Transmitter connection . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Transport. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Troubleshooting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Troubleshooting instructions  . . . . . . . . . . . . . . . . . . . . . . .  27

U
Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

W
Wavelength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Weight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30

Wiring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1039 of 1480



BA00461C/07/EN/14.12

FM+SGML 6.0 71141799

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1040 of 1480
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Conex® DIA-1
Instrument amplifier and controller
Installation and operating instructions
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Declaration of conformity

EC Declaration of Conformity
We, Grundfos, declare under our sole responsibility that the product 
Conex® DIA-1, to which this declaration relates, is in conformity with these 
Council directives on the approximation of the laws of the EC member states:
– Low Voltage Directive (2006/95/EC)*.

Standard used: EN 61010-1: 2001 (second edition).
– EMC Directive (2004/108/EC).

Standards used: EN 61326-1: 2006, EN 61000-3-2: 2006 + A1: 2009 + A2: 
2009, EN 61000-3-3: 2008.

* Only for products with operating voltage > 50 VAC or > 75 VDC.

Pfinztal, 1 June 2011

Ulrich Stemick
Technical Director 

Grundfos Water Treatment GmbH
Reetzstr. 85, D-76327 Pfinztal, Germany

Person authorised to compile technical file and
empowered to sign the EC declaration of conformity.
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English (GB) Installation and operating instructions

CONTENTS
Page

1. Symbols used in this document

1. Symbols used in this document 3
2. A few words in advance 4
3. Installation data 4
4. Installation sketch 5
5. Instrument settings 6
6. General information 8
6.1 Warranty 8
7. Applications 8
8. Safety 8
8.1 Obligations of the owner/operations 

manager 8
8.2 Avoidance of danger 8
9. Identification 9
9.1 Nameplate 9
9.2 Type key, Conex® DIA-1 controllers 10
9.3 Type key, Conex® DIA-1 

preassembled systems 10
10. Technical data 12
10.1 Design / enclosure class 12
10.2 General data 12
10.3 Electronic data and functions 12
10.4 Measuring ranges 13
10.5 Dimensions 14
11. Installation 15
11.1 Transport and storage 15
11.2 Unpacking 15
11.3 Installation requirements 15
11.4 Installation in control panel 15
11.5 Installation of wall-mounted enclosure 16
12. Commissioning / electrical 

connections 17
12.1 Terminals 18
12.2 Power supply connection 20
12.3 Relay outputs 20
12.4 Current output 21
12.5 Connections of controller stop, 

sample-water sensor and temperature 
sensor 21

12.6 Connection of measuring cells 22
13. Operation 24
13.1 Control and display elements 24
13.2 Display elements during initial 

commissioning 25
13.3 Software overview 26
13.4 Main menu 27
13.5 Setup 28
13.6 Selection, configuration and 

parameterisation of the controller 34
13.7 "Alarm" menu 39
13.8 Checking the settings in the "service" 

menu 41

13.9 Calibration 43
13.10 Manual operation 49
14. Fault finding 53
15. Maintenance 53
16. Disposal 53

Warning

These complete installation and 
operating instructions are also 
available on www.Grundfosalldos.com.

Prior to installation, read these 
installation and operating instructions. 
Installation and operation must comply 
with local regulations and accepted 
codes of good practice.

Warning

If these safety instructions are not 
observed, it may result in personal 
injury!

Caution
If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment!

Note
Notes or instructions that make the job 
easier and ensure safe operation.
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2. A few words in advance
The Conex® DIA-1 is a multipurpose device 
designed to carry out high-precision measurements 
and controls of pH value, redox potential, chlorine, 
chlorine dioxide, ozone, hydrogen peroxide, fluoride 
or peracetic acid.
The integrated controller, the high-resolution 
graphics display and the multilingual plain-text user 
interface make complicated measuring and control 
tasks in water chemistry much easier.
Just a few button inputs lead you to your goal. 
The potentiostat helps save even more time, being 
automatically matched to the various input variables.
The safety standard of the dosing process is raised 
by the automatic open-circuit monitoring of the 
current outputs.
The Conex® DIA-1 combines the functions of exact 
chlorine measuring and automatic pH value 
compensation in one single device. For this purpose, 
the Conex® DIA-1 features a pH sensor interface 
and an interface for external instrument amplifiers.
Properties of the Conex® DIA-1 measuring amplifier 
and controller include the following:
• all control functions including PID and 

continuous-action controls
• manual or automatic temperature compensation
• logbook function: chronological recording of 

calibration values with date and time
• user coding function as a means of protection 

against access by unauthorised persons and for 
system administration

• error message function for indication of 
non-functioning sensors.

3. Installation data

Owner:

Grundfos customer number:

Order number:

Product number:

Product serial number:

Put into service on:

Location of product:

Used for:

Note

Please fill in the data below after 
commissioning. It will help you and 
your Grundfos service partner make 
subsequent adjustments to the 
installation.
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4. Installation sketch
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5. Instrument settings

General settings

Control of cleaning motor
(with measuring cell type AQC-D1) Dosing time monitoring

Yes:_  No:_ Yes:_   No:_

Sample-water deficiency sensor Maximum dosing time at constant load of 100 % of 
dosing capacity

On:_   Off:_ sec.

Parameter settings

Chlorine
Chlorine 
dioxide

Ozone Peroxide
Peracetic 

acid

Temperature measurement Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_

Compensation of temperature Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_

pH measurement Yes:_ No:_

Compensation of pH value Yes:_ No:_

Measuring cell type

Measuring range mg/l (ppm) – – – – –

Sensor slope µA/ppm

Current output mA – – – – –

pH Redox Fluoride

Temperature measurement Yes:_ No:_ Yes:_ No:_ Yes:_ No:_

Temperature compensation Yes:_ No:_ Yes:_ No:_

Measuring cell type

Measuring range pH – – mg/l –

Slope mV/pH mV/dec

Current output mA – – –
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Controllers

Controller settings Controller parameters

Switching 
controller

Relay 1 Relay 2 Proportional band Min. pulse width
(3-pos. crtl.)

On:_
Off:_

On:_
Off:_ % sec.

Limit contact

Switching direction
Downward/upward violation

Reset time TN
(PI/PID-control)

Constant load
(two-pos.-/cont. controller)

Downwd.
Upwd.

Downwd.
Upwd. sec. %

Two-position 
controller

interpulse period (PP) or pulse 
frequency (PF) controller

Deriv. action TV
(PI-control)

Max. dosing rate
(two-pos.-/cont. controller)

PP:_
PF:_

PP:_
PF:_ sec. %

Control direction
Downward or upward

Pulse-interp. interval
(interpulse period controller)

Motor runtime
(3-pos. crtl.)

Downwd.:_
Upwd.:_

Downwd.:_
Upwd.:_ sec. sec.

Type of control Min. operation time
(interpulse period controller)

Hysteresis
(limit contact)

P:_
PI:_

PID:_

P:_
PI:_

PID:_
sec.

Setpoint Max. frequency
(interpulse period controller)

Internal:_
External:_

Internal:_
External:_ Hz

3-pos. crtl.

Type of control
Downward or upward

Down:_ Up:_

Setpoint
Internal:_ External:_

Continuous 
controller

Control direction
Downward or upward

Down:_ Up:_

Type of control
P:_ PI:_  PID:_

Setpoint
Internal:_ External:_
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6. General information
These installation and operating instructions 
contain all information important for users of the 
Conex® DIA-1:
• technical data
• instructions on commissioning, use and 

maintenance
• safety information.
Should you require further information or should you 
encounter problems that are not handled in sufficient 
depth in this manual, please contact Grundfos Water 
Treatment. 
We shall be pleased to support you with our 
comprehensive know-how in the fields of measuring 
and control technology as well as water treatment.
We always welcome suggestions on how to optimise 
our installation and operating instructions to satisfy 
our customers.

6.1 Warranty
A guarantee claim in accordance with our general 
terms of sale and delivery is only valid if the following 
requirements are fulfilled:
• The product is used in accordance with the 

information within this manual.
• The product is not dismantled or handled 

incorrectly.

7. Applications
The Conex® DIA-1 instrument amplifier and 
controller is suitable for measuring chlorine (Cl2), 
chlorine dioxide (ClO2), ozone (O3), hydrogen 
peroxide (H2O2), peracetic acid, fluoride, pH or 
redox potential and for controlling these variables 
using appropriate actuators within the applications 
described in this manual.

8. Safety

8.1 Obligations of the owner/operations 
manager

The owner/operations manager must ensure that 
persons working with the Conex® DIA-1 instrument 
amplifier and controller fulfil these requirements:
• They are acquainted with the regulations 

concerning working safety and accident 
prevention.

• They have been trained in use of the device.
• They have read and understood the warning 

information and handling symbols.
The owner/operations manager is also responsible 
for ensuring that this manual is kept in the immediate 
vicinity of the device and is always available for the 
operating personnel. 

8.2 Avoidance of danger

Warning

Other applications are not approved 
and not permitted. Grundfos cannot be 
held liable for any damage resulting 
from incorrect use.

Warning

Installation and connection of the 
device and the associated 
supplementary components must only 
be carried out by authorised personnel!

The local safety regulations must be 
observed! 

Warning

Switch off the power supply before 
connecting the power supply cable and 
relay contacts!

Do not dismantle the device! 

Maintenance and repair must only be 
carried out by authorised personnel!

Caution

The mounting location must be 
selected so that the housing is not 
subjected to mechanical loading.

Check that all settings are correct 
before starting up the device!
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9. Identification

9.1 Nameplate

Fig. 1 Nameplate, Conex® DIA-1
TM

04
 0

33
2 

04
08

Pos. Description

1 Type designation

2 Model

3 Product name

4 Voltage [V]

5 Frequency [Hz]

6 Product number

7 Country of origin

8 Year and week of production

9 Marks of approval, CE mark, etc.

10 Power consumption [VA]

11 Enclosure class

12 Serial number

DIA-1, 1-P/R/D/HP/PA/F, W-G
350-2200-10001
S/N: 08/12345
Conex DIA-1
230/240V 50/60Hz, 15 VA, 
IP 65
96622359P1108120808565

1

2

3
4
5

7 8 9

10
11

12

6
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9.2 Type key, Conex® DIA-1 controllers
Type key example: DIA-1, 1-P/R/D/HP/PA/F, W-G

9.3 Type key, Conex® DIA-1 preassembled systems
Type key example: DIA-1-A, D1-X-AU-X-QS-T, W-G

Example: DIA -1 1-P/R/D/HP/PA/F -W -G

Measuring amplifier and controller

DIA-1 Dosing Instrumentation Advanced with 1 input

Input parameter 1

P pH
R Redox (ORP)
D Chlorine (Cl2), chlorine dioxide (ClO2) or ozone (O3)
HP Hydrogen peroxide (H2O2)
PA Peracetic acid (PAA)
F Fluoride (F–)

Mounting

W Wall-mounted
P Panel-mounted

Voltage

G 1 x 230 V, 50/60 Hz
H 1 x 120 V, 50/60 Hz
I 24 VDC

Example: DIA -1 -A D1 -P -PT -PCB -QS -T W -G

Units for measurement and control

DIA-1 Dosing Instrumentation Advanced, with 1 input

Assembly

A Preassembled

Cell type

D1 Pressure-proof, with cleaning motor
D2 Pressure-proof, with hydro-mechanical cleaning
D3 Pressureless, with hydro-mechanical cleaning
D4 For total chlorine measurement
D5 For free chlorine measurement with buffer dosing
P/R pH or redox (ORP) only
F Fluoride only
PA/HP Peracetic acid or hydrogen peroxide only
P With pressure retention valve
X Without pressure retention valve

(to be continued)
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Example: DIA -1 -A D1 -P -PT -PCB -QS -T W -G

Disinfection electrodes

AU Gold
PT Platinum
X No disinfection measuring
Other electrodes
PCB pH, ceramic diaphragm, incl. buffer solution
PTB pH, PTFE diaphragm, incl. buffer solution
PKB pH, KCl filling, incl. buffer solution
PGB pH, gel filling incl. buffer solution
PCX pH, ceramic diaphragm, excl. buffer solution
PTX pH, PTFE diaphragm, excl. buffer solution
PKX pH, KCL filling, excl. buffer solution
PGX pH, gel filling, excl. buffer solution
RCB Redox (ORP), ceramic diaphragm, incl. buffer solution
RTB Redox (ORP), PTFE diaphragm, incl. buffer solution
RCX Redox (ORP), ceramic diaphragm, excl. buffer solution
RTX Redox (ORP), PTFE diaphragm, excl. buffer solution
F Fluoride
PA Peracetic acid
HP Hydrogen peroxide
X No electrode

Flow sensor

QS Flow sensor integrated
X No flow sensor

Temperature sensor

T With Pt100
X No temperature sensor

Mounting of controller

W Wall-mounted
P Panel-mounted

Voltage

G 1 x 230 V, 50/60 Hz
H 1 x 120 V, 50/60 Hz
I 24 VDC
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10. Technical data

10.1 Design / enclosure class

10.2 General data

10.3 Electronic data and functions

10.3.1 Electronics

10.3.2 Functions of the instrument amplifier

Wall-mounted 
enclosure 
including built-in 
potentiostat

IP65

Control panel 
enclosure 
including separate 
potentiostat

IP54 (front) / 
IP65 (sensor interface)

Input power Approximately 15 VA

Permissible 
ambient 
temperature

0 °C to +50 °C

Permissible 
storage 
temperature

–20 °C to +65 °C

Maximum relative 
humidity 90 % (non-condensing)

Weight 2 kg

Enclosure

Plastic (control panel 
enclosure: noryl, 
wall-mounted 
enclosure: ABS)

Power supply 
versions

• 230/240 V (50/60 Hz) 
(standard model)

• 115/120 V (50/60 Hz)
• 24 V DC

Electronics 16-bit microprocessor

Display High-resolution graphics LCD 
with background light

Potential-free relay 
outputs

1 alarm relay, 2 controller 
relays (250 V/6 A, maximum 
550 VA)

Signal inputs

Controller stop; external 
setpoint / external pH value 
0/4 to 20 mA; sample-water 
deficiency sensor

Signal outputs
4 analog outputs 0/4 to 
20 mA, freely adjustable, 
maximum load 500 

Freely adjustable 
analog outputs for 
measured values

• Chlorine, chlorine dioxide, 
ozone, peroxide, peracetic 
acid

• pH, redox (ORP) or fluoride
• Temperature
• Continuous control

(0/4 to 20 mA)

Display mode

Measured-value display: 
measured value with its unit, 
temperature display:
in °C or °F

Temperature 
compensation

Manual or automatic with 
Pt100 (–5 °C to +120 °C)

Calibration Manual or with automatic 
recognition of buffer solution
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10.3.3 Controller functions

10.4 Measuring ranges

Control functions

Limit contact, two-position 
controller (P, PI, PID), 
three-position step controller 
(PI), continuous controller 
(P, PI, PID)

Limiting value

0 to 100 % of full-scale value 
(only with limit contact), 
adjustable in the unit of the 
measured value

Setpoints
0 to 100 % of the measuring 
range, adjustable in the unit 
of the measured value

Proportional band 0.1 to 3000 %

Reset time 1 to 3000 seconds, resolution 
1 second

Derivative action 
time

1 to 1000 seconds, resolution 
1 second

Minimum pulse 
length

0.1 to 10.0 seconds, 
resolution 0.1 second (only 
with three-position step 
controller)

Minimum operating 
time

0.1 to 10 seconds (only with 
interpulse period controller)

Interpulse period 1 to 100 seconds (only with 
interpulse period controller)

Maximum pulse 
frequency

1 to 180 pulses per minute 
(only with pulse frequency 
controller)

Hysteresis
0 to half of the measuring 
range, adjustable in the unit 
of the measured value

Constant load

0 to 50 % (only with interpulse 
period controller, pulse 
frequency controller or 
continuous controller)

Maximum dosing 
flow

Base load dosing up to 100 % 
of full-scale value (only with 
interpulse period controller or 
pulse frequency controller)

Motor runtime
10 to 240 seconds, resolution 
1 second (only with 
three-position step controller)

Effective direction Can be set to upward or 
downward

Control relays Can be set to pulse-interpulse 
or pulse frequency control

CI2 CIO2 O3 H2O2
Peracetic 

acid pH Redox
(ORP) Fluoride

mg/l mg/l mg/l mg/l mg/l pH mV mg/l

0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0-100 0-100 0.00 - 14.00 –1500 to +1500 0.00 - 2.00

0.00 - 1.00 0.00 - 1.00 0.00 - 1.00 0-500 0-500 2.00 - 12.00 0-1000 0.00 - 5.00

0.00 - 2.00 0.00 - 2.00 0.00 - 2.00 0-1000 0-1000 5.00 - 9.00

0.00 - 5.00 0.00 - 5.00 0.00 - 5.00 0-2000 0-2000

0.00 - 10.00 0.00 - 10.00

0.00 - 20.00

Note
With the additional menu option "others", the measuring range can be set to any range within 
the limits listed above.
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10.5 Dimensions

Fig. 2 Wall-mounted enclosure Conex® DIA-1

Fig. 3 Control panel enclosure Conex® DIA-1
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11. Installation

11.1 Transport and storage
• Transport the device carefully, do not drop!
• Store at dry and cool location.

11.2 Unpacking
1. Check the device for damage. 

Install as soon as possible after unpacking.
2. Do not install or connect damaged devices!

11.3 Installation requirements
• Dry room
• Room temperature: 0 °C to 50 °C
• Vibration-free location.

11.4 Installation in control panel

Fig. 4 Control panel enclosure Conex® DIA-1

Fig. 5 Sensor interface

1. Make an opening of 92 + 0.8 mm x 92 + 0.8 mm 
in the control panel.

2. Slip on the supplied gasket.
3. Insert the Conex® DIA-1 into the opening from 

the front.

1. Hook the clamps into the tightening cones on the 
sides at the top and bottom.

2. Secure the device from the rear using a 
screwdriver.

3. Install a separate sensor interface near the 
sensors.

Note
Retain the packing material or dispose 
of it according to local regulations.

Caution

If you do not observe the installation 
requirements, the device may be 
damaged! 

The measurements may not be correct!

TM
03
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68

9 
45

06
TM

03
 6

69
0 

45
06

Caution
Do not damage the gasket!

The gasket must be fitted exactly!

92+0.8

92+0.8

> 20

> 20
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11.5 Installation of wall-mounted enclosure

Fig. 6 Wall-mounted enclosure Conex® DIA-1

1. Drill three holes (8 mm) as shown in the 
diagram, and insert the supplied dowels. 

2. Screw the screw (A) into the top centre dowel 
until it projects by approximately 1 cm. See fig. 7.

3. Loosen the fastening screws of the front panel, 
and remove the front panel.

4. Hang the instrument onto the screw (A).
5. Tighten the instrument with the two screws (B).
6. Mount the front panel of the enclosure.

Fig. 7 Mounting drawing

Warning

Switch off the power supply before 
installing!

Enclosure class IP65 is only 
guaranteed if the terminal cover is 
correctly sealed, if the front panel of 
the terminal enclosure is closed and 
the appropriate cable glands or dummy 
caps fitted.

Caution
Do not damage the terminal cover 
gasket! The terminal cover gasket must 
fit exactly! TM

03
 6

69
1 

45
06

198

14
5

27

10.5

TM
03
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69

2 
45

06

B

B

A
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12. Commissioning / electrical 
connections

1. Remove the terminal cover on the front of the 
device.

2. Use the appropriate cable feedthroughs and 
tighten the screws carefully.

3. Connect the cables used to the terminals 
according to the Conex® DIA-1 terminal 
assignment.

4. Close the terminal cover again with correctly 
positioned gasket.

Warning

Switch off the power supply before 
installing!

Enclosure class IP65 is only 
guaranteed with the front panel of the 
terminals enclosure closed and with 
appropriate cable glands or dummy 
caps.

Warning

Switch off the power supply before 
connecting the power supply cable and 
the relay contacts! For safety reasons, 
the protective conductor must be 
connected correctly!

Observe the local safety regulations!

Protect the cable connections and 
plugs against corrosion and moisture.

Caution

Before connecting the power supply 
cable, check that the supply voltage 
specified on the nameplate 
corresponds to the local conditions!

An incorrect supply voltage may 
destroy the device!

To guarantee electromagnetic 
compatibility (EMC), the input and 
current output cables must be 
screened.

Connect the screening to the screen 
ground on one side.

Refer to the wiring diagram! Route the 
input, current output and power supply 
cables in separate cable channels.

Caution

Enclosure class IP65 is only 
guaranteed if the terminal cover is 
correctly sealed! Do not damage the 
gasket on the terminal cover!

The gasket on the terminal cover must 
be positioned precisely!

Do not damage the gasket!

Note Unused terminals must remain open.
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12.1 Terminals

12.1.1 Wall-mounted enclosure Conex® DIA-1

Fig. 8 Terminals of wall-mounted enclosure
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12.1.2 Control panel enclosure Conex® DIA-1

Fig. 9 Terminals of control panel enclosure
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Legend of terminals 

Control panel enclosure Conex® DIA-1
• Conex® DIA-1: for installation in the control 

panel.
• Sensor interface: for installation near the 

sensors.

12.2 Power supply connection
1. Control panel enclosure: Plug the plug strip into 

the corresponding terminal strip at the rear side 
of the device. Ensure correct orientation.

2. Connect the protective earth conductor (PE) to 
terminal 5 (wall-mounted enclosure) or terminal 
8/1 (control panel enclosure).

3. Connect the neutral conductor (N) (or the – 
conductor with 24 V version) to terminal 3 
(wall-mounted enclosure) or terminal 8/2 (control 
panel enclosure).

4. Connect phase (L1) (or the + conductor with 24 V 
version) to terminal 1 (wall-mounted enclosure) 
or 8/3 (control panel enclosure).

Switch the device on and off by switching the power 
supply on and off accordingly. The device itself is not 
equipped with a separate on/off switch.

12.3 Relay outputs

With inductive loads (also relays and contactors), 
interference suppression is necessary. If this is not 
possible, protect the relay contacts using a 
suppressor circuit as described below.
• With AC voltage:

• With DC voltage: Connect the free-wheeling 
diode in parallel to relay or contactor.

Fig. 10 Suppressor circuit, DC/AC 

Pos. Description

Relays Relay 1 + 2

Alarm
Alarm relay

– N.O.: normally open
– N.C.: normally closed

Pt100 Temperature sensor

H2O Sample-water deficiency sensor

Stop Controller stop

Outputs Current outputs [mA]

1

Cl2 (chlorine), ClO2 (chlorine 
dioxide), O3 (ozone), H2O2 
(hydrogen peroxide) or PAA 
(peracetic acid)

2 pH, mV (redox), F– (fluoride)

3 T: temperature

4 Continuous controller

Inputs External inputs [mA]

Electrodes Measuring cells, electrodes and 
single-rod measuring chains

M Measuring electrode

B/R Reference electrode

G/C Counter electrode

Earth

mV Redox electrode

F– Fluoride electrode

Note

The connection of the relay outputs 
depends on the application and the 
final control elements used. Therefore 
the connections described below 
should only be considered as 
guidelines.

Current up to Capacitor C Resistor R

60 mA 10 nF, 275 V 390 , 2 W

70 mA 47 nF, 275 V 22 , 2 W

150 mA 100 nF, 275 V 47 , 2 W

1.0 A 220 nF, 275 V 47 , 2 W

Caution
Provide the relay outputs with a 
corresponding backup fuse!
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R

C

ACDC
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12.4 Current output

The current output can be set to one of the two 
standard ranges "0-20 mA" or "4-20 mA", or it can be 
freely adjusted.
• Connect the screen to earth (PE) at one end.

Output 1: chlorine, chlorine dioxide, ozone, 
hydrogen peroxide or peracetic acid
This current output shows the displayed measured 
value as an analog current signal.
Use of current signal for measured values:
• as input signal for another indicator
• as input signal for an external controller.
1. Connect the + conductor to terminal 23 

(wall-mounted enclosure) or terminal 1/3 (control 
panel enclosure).

2. Connect the – conductor to terminal 24 
(wall-mounted enclosure) or terminal 1/4 (control 
panel enclosure).

Output 2: pH, redox or fluoride
This current output shows the displayed measured 
value as an analog current signal.
Use of current signal for measured values:
• as input signal for another indicator
• as input signal for an external controller.
1. Connect the + conductor to terminal 25 

(wall-mounted enclosure) or terminal 1/5 (control 
panel enclosure). 

2. Connect the – conductor to terminal 26 
(wall-mounted enclosure) or terminal 1/4 (control 
panel enclosure).

Output 3: temperature
This current output shows the temperature measured 
by the optional temperature sensor.
Use of current signal for measured values:
• as input signal for another indicator.
1. Connect the + conductor to terminal 27 

(wall-mounted enclosure) or terminal 1/6 (control 
panel enclosure).

2. Connect the – conductor to terminal 28 
(wall-mounted enclosure) or terminal 1/7 (control 
panel enclosure).

Output 4: continuous control
This current output shows the calculated actuating 
variable signal as an analog current signal. 
Use of actuating variable signal:
• as input signal for a continuous final control 

element.
1. Connect the + conductor to terminal 29 

(wall-mounted enclosure) or terminal 1/8 (control 
panel enclosure).

2. Connect the – conductor to terminal 30 
(wall-mounted enclosure) or terminal 1/7 (control 
panel enclosure).

12.5 Connections of controller stop, 
sample-water sensor and temperature 
sensor

Connecting the controller stop
1. Connect the + conductor to terminal 17 

(wall-mounted enclosure) or terminal 2/1 (control 
panel enclosure).

2. Connect the – conductor to terminal 18 
(wall-mounted enclosure) or terminal 2/2 (control 
panel enclosure).

Connecting the sample-water sensor
Cable colours and marking: See connections of 
measuring-cell types AQC-D1/AQC-D2/AQC-D3.
1. Connect the + conductor to terminal 19 

(wall-mounted enclosure) or terminal 2/3 (control 
panel enclosure).

2. Connect the – conductor to terminal 20 
(wall-mounted enclosure) or terminal 2/4 (control 
panel enclosure).

Connecting the Pt100 temperature sensor
1. Connect the + conductor to terminal 21 

(wall-mounted enclosure) or terminal 1/11 
(control panel enclosure).

2. Connect the – conductor to terminal 22 
(wall-mounted enclosure) or terminal 1/12 
(control panel enclosure).

Caution
Make sure that the polarity of the 
current output is correct! 

Maximum load: 500 .

Note
When using measuring cell AQC-D2, 
the water sensor must always be 
connected and activated!
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12.6 Connection of measuring cells
Jumper setting
• All measuring values except for peroxide:

All cell types: position 1 (standard).
• Measuring value peroxide:

Cell type HP (peroxide): position 1 (standard).
• Measuring value peroxide: 

Cell types AQC-D1/AQC-D3: position 2 (move 
the wire strap of the jumper (blue) to the higher 
position).

Fig. 11 Jumper setting

12.6.1 Connection of wall-mounted enclosure 
Conex® DIA-1

Fig. 12 Connection to measuring cells 
AQC-D1/AQC-D2/AQC-D3

Fig. 13 Connection to measuring cells 
PA (peracetic acid) / HP (peroxide)

Fig. 14 Connection to single-rod measuring 
chains for pH, redox and fluoride

12.6.2 Connection of control panel enclosure 
Conex® DIA-1

Fig. 15 Connection to measuring cells 
AQC-D1/AQC-D2/AQC-D3

Fig. 16 Connection to measuring cells 
PA (peracetic acid) / HP (peroxide)
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Fig. 17 Connection to single-rod measuring 
chains for pH, redox and fluoride

Peculiarities for the connection at the control 
panel enclosure of Conex® DIA-1
1. First connect the measuring cells, the single-rod 

measuring chains and the sensors to the sensor 
interface.

2. Secondly, connect the sensor interface to the 
Conex® DIA-1.

Connecting the sensor interface to the 
Conex® DIA-1 (see back side of device)
• Measuring cells AQC-D1/AQC-D2/AQC-D3, 

PA (peracetic acid) / HP (peroxide) 
Connect terminals 4/1 to 4/14 of the sensor 
interface to the corresponding terminals of the 
Conex® DIA-1.

• Measuring cells HP (peroxide) / 
PA (peracetic acid)
In addition, connect terminal A to terminal 1/1 
and terminal B to terminal 1/2 of the 
Conex® DIA-1.

• Single-rod measuring chains
• (pH, redox, fluoride)

Connect terminals 3/1 to 3/4 of the sensor 
interface to the corresponding terminals of the 
Conex® DIA-1.

• Sample-water deficiency sensor 
Connect terminal A to terminal 2/3 and terminal B 
to terminal 2/4 of the Conex® DIA-1.

DIP switch
• If necessary, set the DIP switch for the desired 

measured value to "On" (move the switch to the 
right, top switch 1 is not used).

Fig. 18 DIP switch
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Pos. Description

1 Brown

2 White

3 Black

4 Blue

5 Screen

6 Outer conductor (screen)

7 Inner conductor

8 Reference electrode

9

Measuring electrode

Counter electrode

Pt100 temperature sensor

10 Water sensor

11 Yellow

12 Green

13 Outer conductor

+ -

7
13

Note
When using measuring cell AQC-D2, 
the water sensor must always be 
connected and activated!
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H2O2

ClO2, O3

Cl2
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13. Operation

13.1 Control and display elements

Fig. 19 Wall-mounted enclosure and control panel enclosure
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2
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2

2

Pos. Description

Control elements

1
Red alarm LED
• Flashes in case of faults or incorrect 

entries.

2 Display

Operating buttons

3
[OK] button
• Enters the selected menu.
• Confirms the selected line or value.

4

[Down] button
• Moves one line downward (the selected 

line is displayed inversely).
• Decreases values.

5

[Up] button
• Moves one line upward (the selected line 

is displayed inversely).
• Increases values.

6

[Esc] button
• Returns to the previous menu.

– The data which were entered last are 
not changed.

Function buttons with yellow LED

7

[Cal] button
• Switches between calibration and 

measuring mode.
– In calibration mode, the corresponding 

LED illuminates.

8

[Man] button
• Switches between automatic and manual 

modes.
– In manual mode, the corresponding 

LED illuminates.

Pos. Description
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13.2 Display elements during initial 
commissioning

When connected to the power supply on the device’s 
initial commissioning and following the start-up 
indication, the display shows the "Sprache/language" 
menu.

• The word "language" in the header is displayed in 
all available languages successively at intervals 
of approximately one second.

Start the Conex® DIA-1 by selecting the desired 
operating language:
1. Select the desired language using the [Up] and 

[Down] buttons.
– The selected language is displayed inversely 

(white letters on black background).
2. Press [OK] to confirm.

The translations for the words "setup" and 
"language" into the currently available languages 
are:

• After selecting and confirming the operating 
language by pressing [OK] during initial 
commissioning, the display shows "chlorine" as 
the value to be measured.
– On subsequent start-ups, the display will show 

the measured value selected the previous 
time.

• On upward or downward violation of the selected 
measuring range, the display will show the upper 
or lower limit and flash.

See sections 10.4 Measuring ranges and 
13.5.4 Setting the measuring ranges for chlorine, 
chlorine dioxide, ozone, peroxide, peracetic acid, 
pH, redox and fluoride.

Language/Langue...

Deutsch

English

Français

Nederlands

Note

The selected language is stored and 
will remain the operating language 
when the device is rebooted. If 
necessary, the operating language can 
be changed in the "language" submenu 
in the "setup" menu.

See section 13.5 Setup. 

Deutsch
Hauptmenü Grundeinstellung Sprache

English
main menu setup language

Français
Menu principal Paramétrage Langue

Nederlands
hoofdmenu basisinstelling taal

Español
Menu principal Ajuste básico Idioma

Italiano
Menu principale programm. fond. lingua

Português
Menu principal Posição inicial Língua

Pусский
главное меню станд. настройка язык

Polski
manu główne ustawienia język

chlorine

0.43 mg/l

TM
03
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70

4 
45

06

chlorine

0.43 mg / l

5.20 pH 

22 °C

c

cc
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13.3 Software overview

Main menus
• Controller, see section Controller.
• Alarm, see section Alarm.
• Service, see section Service.
• Setup, see section Setup.

Function buttons
• Cal, see section Calibration function.
• Man, see section Manual operation.

Controller
"F" (full rights)

Setting the parameters
• Relay 1/2

– internal/external setpoint
– controller parameters.

• Continuous controller
– internal/external setpoint
– controller parameters.

Alarm
"F" (full rights)

• Alarm settings
– alarm values (switching points)
– effective direction
– hysteresis
– alarm delay.

• Dosing time monitoring
– maximum dosing time (at constant dosing flow 

level of 100 %).

Service
• Calibration logbook

– the last ten calibrations.
• Calling up the controller settings
• Test of functioning of current outputs
• Test of functioning of relays
• Test of functioning of display.

Setup
"F" (full rights)

• Selecting language
• Parameters: selecting measured values
• Selecting measuring cell
• Selecting measuring range
• Configuration of controllers
• Switching on/off water sensor
• Time setting
• Code function
• Display contrast
• Calling up factory settings
• Current output: assignment of current outputs to 

measuring ranges
• Calling up program version.

Calibration function
"C" (calibration rights)

• Calibration of selected parameters
– chlorine, chlorine dioxide, ozone, peroxide, 

peracetic acid, pH, fluoride.

Manual operation
"C" (calibration rights)

• Running the configured controllers manually.

Note

Provided that the code numbers for 
access right have been set, some 
menus (and submenus) as well as the 
functions Cal and Man are protected 
against unauthorised access. The 
protected menus are marked with "C" 
(calibration rights) or "F" (full rights).

ST61 Grantham STP STP - Stornoway - OM Manual
-Pulse Id TMS1376 Active 04/08/2015 Page 1066 of 1480



En
gl

is
h 

(G
B)

Q

27

13.4 Main menu
1. Switch to "main menu" by pressing [OK] or, if 

necessary, by pressing [Esc] several times.

Options in "main menu"

• "controller" 
In this submenu, a controller can be 
parameterised. This option will only be displayed 
if a type of controller has been selected in the 
"setup" menu.

• "alarm" 
In this submenu, the measured value is 
compared with the permitted value, and an alarm 
is triggered, if necessary.

• "service" 
Diagnosis submenu. The measured values and 
the last ten alterations of calibration data can be 
viewed. In this mode, values cannot be altered. 
If measuring cell AQC-D2 is selected, the data of 
the water sensor can be viewed.

• "setup" 
In this submenu, the settings for language, 
parameters, measuring ranges, controllers, etc. 
can be adjusted.

Selecting the functions "calibration" and 
"manual operation"
See the buttons [Cal] and [Man] to the right of the 
display.
• Calibration: Press [Cal] to switch to the 

calibration menu (the yellow LED illuminates).
• Manual operation: Press [Man] to switch to 

manual operation (the yellow LED illuminates).

main menu

controller

alarm

service

setup

Note

Switching to manual operation is only 
possible if a controller type has been 
selected in the "setup" menu. 
The functions "Cal" and "Man" can 
only be accessed by persons with 
calibration rights or full rights.
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13.5 Setup
All standard settings of the device can be defined in 
the "setup" menu. During initial commissioning, basic 
functions are configured which after that should only 
be altered rarely or even not at all.

The "setup" menu can only be accessed by persons 
having full rights.
See section 13.5.7 Code function.
Enter the code number. 

13.5.1 Selection of measured values for chlorine, chlorine dioxide, ozone, peroxide, peracetic acid, pH, 
redox and fluoride

Fig. 20 Selection of measured value in "parameter" menu
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1. Select the line "parameter" using the [Up] and 
[Down] buttons, and press [OK] to switch to the 
corresponding menu.

2. Select the line(s) indicating the values to be 
measured (parameters) using the [Up] and 
[Down] buttons.

13.5.2 pH and temperature compensation
pH compensation with chlorine measurement
The dissociation of hypochlorous acid (HOCl) into 
the hypochlorit-anion (OCl–) leads to a loss of slope 
(loss of sensitivity) of the sensor for chlorine 
measuring.
Using a mathematical compensation function, this 
loss of sensitivity can be eliminated.

Temperature compensation
Using a compensation function, the influence of 
temperature on the measurement can be eliminated 
mathematically.

Control field for pH value, pH compensation, 
temperature and temperature compensation in 
the display of measured value

Fig. 21 Chlorine measurement with pH and 
temperature compensation

• Press [Esc] once or twice to change to the 
display with the measured value.

See sections 13.2 Display elements during initial 
commissioning and 13.6.5 Controller control fields 
on the display.
In addition to the current measured value, the 
current pH value and the temperature of the sample 
water are indicated as well.
With activated pH compensation or temperature 
compensation, the letter "c" for "compensation" is 
displayed at the end of the line.
With deactivated temperature measurement, the 
water temperature for compensation should be 
entered manually after calibration. See section 
13.9.1 Calibrating the pH value.

13.5.3 Selection of measuring cell

Names of the measuring cells contained in the 
software
• AQC-D1
• AQC-D2
• AQC-D3
• HP (peroxide).

The measuring cell that corresponds to the selected 
measured value can be selected:
• AQC-D1/AQC-D2/AQC-D3 with chlorine, chlorine 

dioxide or ozone
• AQC-D1/AQC-D3, HP with peroxide.

The measuring cell PA (peracetic acid) is selected 
automatically if "peracetic acid" is selected as the 
measured value.

Monitoring the cleaning motor (measuring cells 
AQC-D1)
Having selected measuring cell type AQC-D1, press 
[OK] to get to the "cleaning motor" submenu.
1. Switch the monitoring of the cleaning motor 

on/off.

Measuring cell AQC-D2 / -D3 selected

Fig. 22 Chlorine measurement with 
AQC-D2 / -D3

A black bar on the display indicates the actual data 
of the water sensor.
See the installation and operating instructions for the 
potentiostatic measuring cell AQC-D2 / -D3.
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chlorine

0.43 mg/l

5.20 pH

22 °C

c

c

Note

The "measuring cell" submenu is 
shown only if the measured values 
chlorine, chlorine dioxide, ozone or 
peroxide were selected during the 
parameterisation.
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13.5.4 Setting the measuring ranges for chlorine, 
chlorine dioxide, ozone, peroxide, 
peracetic acid, pH, redox and fluoride

In the "measuring ranges" menu, the corresponding 
measuring ranges are assigned to the measured 
values which have been selected in the "parameters" 
menu.
• In the "measuring ranges" menu, the following 

options are available:
– Between two (with fluoride) and six (chlorine) 

standard measuring ranges. See section 
10.4 Measuring ranges.

– "others": Using the [Up] and [Down] buttons, 
the operator can set the lower and the upper 
limit of the measuring range to any value 
within the widest standard measuring range.

• The measuring ranges for temperature can be 
defined in °C (Celsius) or in °F (Fahrenheit).

13.5.5 Water sensor
In the "wat. def. sensor" menu, the water sensor can 
be switched on/off.
In the event of sample-water deficiency, the following 
will occur:
• The malfunction-indicating relay is activated, and 

the alarm message "fault water sensor" is 
triggered.

• With devices with control functions, the actuators 
are switched to passive or closed.

13.5.6 Setting the current time (date/time/summer 
time)

1. Switch from the "setup" menu to the "date/time" 
menu.

Fig. 23 Time setting

2. Set the device to the current time in the "time set" 
menu in the format hh.mm.ss.
– Press [OK] to switch to the next number field. 

The number field which is currently activated 
flashes.

– Alter the settings by pressing the [Up] and 
[Down] buttons.

– Pressing the buttons continuously makes the 
adjustment dynamically faster.

3. Set the device to the current date in the "date" 
menu in the format mm.dd.yyyy with English as 
operating language or the format dd.mm.yyyy for 
all other languages similarly to the adjustment of 
time. The corresponding day of the week 
(Mo...Su) is displayed automatically.

4. If necessary, enter the beginning and end date of 
the summer time, the kind of time shift and the 
number of hours of the time shift.

13.5.7 Code function
The code function is designed to protect the device 
from unauthorised access.

Entering the four-digit code number and 
changing it
1. Select the line "code function" in the "setup" 

menu using the [Up] and [Down] buttons, and 
press [OK] to switch to the corresponding menu.

There are two types of access rights:
Calibration rights: The owner of calibration rights 
has access to the calibration menu and to manual 
operation.
The owner of calibration rights may do the following:
• alter calibration data
• operate control relays manually.
Full rights: The owner of full rights has full access to 
all settings including calibration data. 

Note

The "temperature" submenu is only 
shown if the temperature measurement 
has been switched on in the 
"parameter" menu, or if parameter pH 
or fluoride has been selected.

Caution
The water sensor must be switched on 
for the measuring cell AQC-D2!

TM
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9 
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0601 : 18 : 40 pm

time

time set
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The owner of full rights may do the following:
• alter calibration data 
• alter setup 
• parameterise the controller 
• alter alarm settings 
• run the device manually.

2. Select the desired type of access rights, and 
press [OK] to get to the corresponding menu.

3. If an old code exists, confirm the old code 
number first (on first use, confirm code 0000).

4. Select "change".
5. Enter the old code in the submenu (see the 

comment line at the bottom of the display) using 
the [Up] and [Down] buttons, and press [OK] to 
confirm and switch to the query "new code" (see 
the comment line at the bottom of the display).

6. Enter a new four-digit code number using the 
[Up] and [Down] buttons. Press [OK] to confirm.

7. Access rights can be cancelled by deleting the 
corresponding code number in the "delete" 
submenu.

• Entering a valid four-digit code number gives the 
operator access to the corresponding functions 
for a limited time of 60 minutes.

• If no code was entered previously, the desired 
menu can be accessed without restrictions. 
The code number 0000 will not be displayed / the 
operator will not be asked to enter it.

13.5.8 Reset function
• Entering the code number "1998" deletes all 

previously entered code numbers.
• All prior access codes are deleted and reset to 

"0000". 

13.5.9 Adjusting display contrast
In the "display" menu, the contrast of the display can 
be adjusted.
1. Switch from the "setup" menu to the "display" 

menu using the [Up] and [Down] buttons, and 
press [OK] to confirm.

13.5.10 Saving / accessing user settings
In the "factory setting" submenu, the current device 
setting can be saved so that it can be reactivated 
later, or a saved setting can be activated.
• Setup

- Save setup: Saves all current device settings 
from the menus (not just the "setup" settings).

- Activate setup: Resets the device to the last 
saved setup.

13.5.11 Factory setting reset
In the "factory setting" submenu, the Conex® DIA-1 
can also be reset to the factory setting using 
code 6742.

Resetting the Conex® DIA-1 to the factory setting
• Reset

- Code: 0000 is displayed.
- Set code 6742 using the [Up] and [Down] 

buttons, and press [OK] to confirm.
The device is now returned to the original factory 
setting.

cal right

code 0000

old code

Note

If a wrong code is entered, access to 
the corresponding menus is denied. 
An error message is triggered 
(duration: five seconds), and the device 
will return to "main menu".

Note

If the contrast setting is too high, it 
may not be possible to read the 
display. Hold down the [Down] button 
until the contrast setting is low enough 
to be read again.

Note

In this menu, save your device settings 
once you have set all the values in the 
"setup", "controller" and "alarm" 
menus. You can then activate them 
again at any time (even after a factory 
reset)!

Caution

Only use this function in an emer-
gency. All device settings are lost and 
must be re-entered!

Do not disconnect the device from the 
power supply during the reset!

Caution

Before subsequent start-up:

Check all parameters and set the 
device again according to your applica-
tion! 
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General factory settings
• Language: The Conex® DIA-1 is waiting for 

language input. The languages "Deutsch/English 
Français...." are indicated alternately.

• Summer time: off.
• Code numbers: 0000 calibration rights, 0000 full 

rights.

• Current outputs: 0-20 mA.
• With free adjustment of limits: 

– lower limit = lower end of measuring range
– upper limit = upper end of measuring range.

• Alarm values: alarm off.
• Dosing time monitoring: off.

Parameter settings

Factory settings of controllers
• Switching controller:

– output 1: off
– limit contact / output 2: off

• Two-position controller: 
– switching direction or control direction output 1: 

downward violation
– switching direction or control direction output 2: 

upward violation
• Controller behaviour with all controllers: PI
• Current output continuous controller: 0-20 mA.

Cl2 ClO2/O3 H2O2 PAA

Measuring range [mg/l] 0.00 - 2.00 0.00 - 1.00 0-100 0-100

Measuring cell AQC-D1/-D3/-D2 HP
(peroxide)

PA 
(peracetic acid)

pH measurement off – – –

Monitoring cleaning 
motor off off – –

Water deficiency sensor off off off off

Current output 0-20 mA 0-20 mA 0-20 mA 0-20 mA

alarm 
acknowledgment

alarm 
acknowledgment

alarm 
acknowledgment

alarm 
acknowledgment

pH Redox Fluoride

Measuring range [mg/l] 2.00 - 12.00 0-1000 0.00 - 2.00

Sensor slope [mV]/[pH] –58 [mV]/[pH] – –58 [mV]/dec

Asymmetry potential 0 – –

Calibration temperature [°C] 25 25 25

Water deficiency sensor off off off

Current output 0-20 mA 0-20 mA 0-20 mA

alarm 
acknowledgment

alarm 
acknowledgment alarm acknowledgment
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13.5.12 Current outputs

In the "current output" menu, the operator can assign 
the selected values to the current outputs and then 
assign the current outputs to the selected measuring 
ranges.
In the "current output" menu, the selected 
parameters are listed in the following order:

• Output 1: Cl2, ClO2, O3, H2O2, PAA
• Output 2: pH, redox, fluoride
• Output 3: temperature
• Output 4: continuous controller.

Assignment of the current outputs to the 
measuring range 
(example: chlorine measurement)
There are two standard ranges, "0-20 mA" and
"4-20 mA", which can be assigned to the current 
outputs. They are assigned to the measuring range 
linearly.
For the current outputs 1 to 3 the lower and upper 
limits can be defined freely within the interval 
0-20 mA.

1. For free adjustment, select the line "others" in the 
corresponding submenu using the [Up] and 
[Down] buttons. Press [OK] to confirm.
– In the same line, "= 0 mA" is displayed.

2. Enter the associated lower current limit using the 
[Up] button. Press [OK] to confirm.
– Another query for the upper limit of the 

measuring range that reads "20.00 mg/l" is 
displayed.

3. Enter the upper limit of the measuring range 
using the [Down] button. Press [OK] to confirm. 
– In the same line, "= 20 mA" is displayed.

4. Enter the associated upper current limit using the 
[Down] button. Press [OK] to confirm and return 
to the "current output" menu.

13.5.13 Program version

In case problems make it necessary to contact our 
service department, the "program version" menu 
enables the operator to easily identify the software 
components of the actual device.
• Version: for example v0.20.1.
• Last update: yyyymmdd.

Note
Make sure that the selected output 
corresponds with the selected 
parameter.

current output

chlorine

pH

temperature

chlorine

0-20 mA

4-20 mA

others

chlorine

0.20 mg/l = 0 mA

chlorine

0.20 mg/l = 0 mA

15.00 mg/l = 20 mA

setup

V0.20.1 19991028

program version
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13.6 Selection, configuration and 
parameterisation of the controller

It takes two steps to set up the controller:
• First: selection and configuration of the controller 

type in the "setup" menu, "controller" submenu.
• Secondly: parameterisation of the selected 

controller type in "main menu", "controller" 
submenu.

13.6.1 Selection and configuration of the controller

Fig. 24 Selection and configuration of the controller

• In the "setup" menu, select the line "controller" 
using the [Up] and [Down] buttons, and press 
[OK] to switch to the "controller" menu.
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13.6.2 Selection and configuration of a switching 
controller

1. Select the line "switching ctrl." using the [Up] and 
[Down] buttons, and press [OK] to change to the 
"switching ctrl." menu.

2. Select the line "limit/2-position" using the [Up] 
and [Down] buttons.

3. Press [OK] to jump to the "relay 1" menu 
automatically.

4. Using the [Up] and [Down] buttons, select one of 
the following options:
– off
– limit contact
– interpulse controller (2-position)
– pulse frequency controller (2-position).

If a limit contact/two-position controller has been 
selected, another limit contact/two-position controller 
may be selected. An additional three-position 
controller cannot be selected.

– After the configuration of the first two-position 
controller/limit contact (relay 1) has been 
completed, press [OK] to jump to the "relay 2" 
menu.

If a three-position step controller has been selected, 
no additional limit contact or two-position controller 
can be selected.

Two-position and three-position step controllers: 
As regards controller behaviour, one of the following 
types of control can be selected:
• P: proportional controller (not with three-position 

controller)
• PI: proportional-plus-integral controller
• PID: proportional-plus-integral-plus-derivative 

controller (not with three-position controller).
As regards the setpoint, the following applies:
• With selected internal setpoint, adjustments 

within the measuring range are possible.
• With externally selected setpoint, the operator 

can choose between the standard current outputs 
0-20 mA and 4-20 mA.

13.6.3 Selection and configuration of the 
continuous controller

The continuous controller can always be used.
1. Select the line "cont. controller" from the 

"controller" menu using the [Up] and [Down] 
buttons, and press [OK] to switch to the 
"cont. controller" menu.

2. The control direction can - similarly to 
two-position controllers - be set to either upward 
control (downward violation of setpoint) or 
downward control (upward violation of setpoint). 
See section 13.6.2 Selection and configuration of 
a switching controller.

3. As regards controller behaviour, either of the 
controller types P, PI, PID can be selected. 
See section 13.6.2 Selection and configuration of 
a switching controller. 

• As regards the setpoint, the following applies:
– With selected internal setpoint, adjustments 

within the measuring range are possible.
– With externally selected setpoint, the operator 

can select between the standard current 
outputs 0-20 mA and 4-20 mA.
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13.6.4 Setting the controller parameters
1. Select a controller in the "setup" menu and 

configure it.
See section 13.6 Selection, configuration and 
parameterisation of the controller.
2. Select the line "controller" in "main menu" using 

the [Up] and [Down] buttons, and press [OK] to 
switch to the "controller" menu. 

See section 13.4 Main menu.

Fig. 25 Setting the controller parameters

The options available in the "controller" submenu 
(main menu) correspond to the configuration made in 
the "setup" menu.
1. Use the [Up] and [Down] buttons to change 

internal setpoints within the selected measuring 
range.

See section 10.4 Measuring ranges.

2. Select the displayed controller parameters using 
the [Up] and [Down] buttons, press [OK] to switch 
to the desired submenu, and use the [Up] and 
[Down] buttons to adjust the setpoints as needed 
within the permitted ranges.

See section 10.3.3 Controller functions.

Note

The "controller" option in "main menu" 
is only available if a controller has 
been selected in the "setup" menu!

Example: 

Configured limit contact or 
two-position controller and activated 
continuous controller.
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06adjustments, see above and section 10.3

adjustments, see above and section 10.2

controller

main menu

i.e. 
interpulse 
control

relay 1 setpoint
setpoint
external

setpoint
internal

0-20 mA / 4-20 mA

chlorine 0.00-20.00 mg/l
pH 0-14.00 pH

0.0 to 3000.0 %prop. band XP

reset time TN

deriv. action TV

int.pulse period

min. switch-on

constant load

max. dosing flow

adaptation

1 to 3000 s

1 to 1000 s

1 to 100 s

0.1 to 10.0 s

0 to 50 %

0 to 100 %

start
stop
adapt. result

cont.  
controller

relay 2
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13.6.5 Controller control fields on the display

Fig. 26 Chlorine measurement with pH and 
temperature compensation

1. Press [Esc] once or twice to switch to the display 
"measured value".

See sections 13.2 Display elements during initial 
commissioning and 13.5.2 pH and temperature 
compensation.
The control fields shown on the display "measured 
value" correspond to the configured controller.
• The control field ">" will only be displayed if an 

external setpoint has been defined. Depending 
on the selected standard range (0-20 mA or 
4-20 mA) and the defined setpoint level, it is 
displayed as not filled, partly filled or completely 
filled (displayed inversely).
Not filled (at 0 or 4 mA):

Partly filled, for example setpoint 4 mA 
(standard range 0-20 mA):

Completely filled, for example setpoint 20 mA 
(standard range 0(4) to 20 mA):

• The control fields for relays 1 and 2 are displayed 
if a limit contact / two-position controller has been 
configured:
Unfilled field for relay off:

Filled field (displayed inversely) for relay on:

• The control field for the continuous controller is 
displayed if a continuous controller has been 
configured. Depending on the set dosing flow, it 
is displayed as empty or as filled by a black bar 
that indicates the current dosing flow in relation 
to the system’s maximum dosing flow.
Example: 

0 %:  

50 %:  

100 %:

TM
03

 6
71

3 
45

06
TM

03
 6

71
4 

45
06

1 2

chlorine

0.43 mg/l

5.20 pH

22 °C

c

c

1 2
continuous 
controller

relay 2

relay 1

external setpoint
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1
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13.6.6 Adaptation
An adaptation can be started to simplify the setting of 
the controller parameters.
The adaptation is only available for PI and PID 
controllers.
1. Start adaptation in the "controller" menu (main 

menu) under "adaptation" by pressing "start".

Fig. 27 Chlorine measurement with adaptation 
of continuous controller

2. Return to the display "measured value" 
automatically. A black bar on the display 
indicates the adaptation process. The LED next 
to the [Man] button flashes during the whole 
adaptation. A progress bar shows the 
advancement of the adaptation.

• The configured controllers can only be adapted 
separately.

• On upward control, the measuring value has to 
be more than 20 % below the setpoint.

• On downward control, the measuring value has 
to be more than 20 % above the setpoint.

In case of a fault, the message "Start conditions 
false" is shown directly after the start.
3. The message "adaption abortive" is shown after 

ending the adaptation.
4. Press [OK] or [Esc] to quit. The determined 

controller settings are automatically adapted by 
the parameterisation of the controller. They are 
displayed in the adaptation menu under 
"adapt. result".

5. If the adaptation was not successful, the 
message "adaption abortive" is shown. 
Press [OK] or [Esc] to quit.

The adaptation may be aborted in the following 
cases:
• If an error message was shown during the 

adaptation.
• If the controller is set to manual operation.
• If the standstill time was more than one hour.
• If the total measuring time was more than two 

hours.
In case of an additional modification of the setpoint, 
the controller settings will be automatically 
compensated.

TM
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5 
45

06

chlorine

0.43 mg/l

adaptation
Note

With selected temperature / pH / redox 
measurement, the temperature / pH 
/redox value and their compensations 
will not be displayed during the 
adaptation.
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13.7 "Alarm" menu
With the help of the alarm function, the measured 
value can be monitored and compared with the 
permitted range.
If the measured value exceeds the limits of the 
measuring range, an alarm is triggered.

• The alarm relay is activated after the selected 
alarm delay time.

• When the cause of the alarm has been removed, 
the relay is deactivated immediately (without 
delay).

Fig. 28 "Alarm" in "main menu"

1. Select the line "alarm" in "main menu" using the 
[Up] and [Down] buttons. 

2. Press [OK] to switch to the "alarm" menu. 
Two functions are available there:

• alarm values: If the measured value exceeds the 
permitted range, the alarm relay is activated and 
an alarm message is triggered. The red alarm 
LED starts flashing.

• dos. time monit.: If the dosing flow constantly 
remains at 100 % during a selected maximum 
dosing time, the alarm relay is activated and an 
alarm message is triggered. The red alarm LED 
starts flashing.
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alarm

main menu

alarm values alarm off

alarm on
alarm value 1
(switching point1)

alarm

downward 
viol.

upward 
violation

downward 
viol.

upward 
violation

alarm value 2
(switching point2)

hysteresis

alarm delay

alarm

alarm values

dos. time monit.

Note
The dosing time monitoring is not 
activated for three-position controllers!
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Setting the alarm values
1. Select the line "alarm values" using the [Up] and 

[Down] buttons. Press [OK] to switch to the 
"alarm on/alarm off" submenu.
– If "alarm off" is selected, the device will return 

to the "alarm" menu if [OK] is pressed.
2. Press [OK] to switch to the "alarm on/alarm off" 

submenu.

Setting the upper and lower switching point 
(limits)
1. Select the line "alarm value 1" or "alarm value 2". 

Press [OK] to confirm and switch to the desired 
menu.

2. Set switching points between 0 and the upper 
limit of the measuring range defined earlier using 
the [Up] and [Down] buttons (in the unit of the 
measured value, the resolution depends on the 
selected measuring value and measuring range).

See section 10.4 Measuring ranges.
3. Press [OK] to switch to the "eff. direction" menu.
Options: alarm message in the event of 
upward/downward violation of the selected switching 
point.
4. Select the desired line using the [Up] and [Down] 

buttons.
5. Press [OK] to return to the "alarm values" menu 

automatically. 
6. Select the line "hysteresis" in the "alarm values" 

menu, and press [OK] to switch to the 
corresponding submenu.

7. Set the hysteresis to a value between 0 and half 
of the measuring range using the [Up] and 
[Down] buttons.

The hysteresis ensures that the relays switch less 
frequently in the event of upward or downward 
violation of the limits.

8. Press [OK] to return to the "alarm values" menu. 
9. Select the line "alarm delay" in the "alarm values" 

menu, and press [OK] in the corresponding 
submenu.

10. Set the alarm delay to a value between 0 and 
300 seconds using the [Up] and [Down] buttons.

13.7.1 Dosing time monitoring
This function can be used to monitor the dosing 
process (exception: three-position controller). If the 
dosing flow remains at a constant level of 100 % 
during a selected period, an alarm message is 
triggered.

1. Select the line "dos. time monit." in the "alarm" 
menu, and press [OK] to switch to the 
corresponding submenu.

In the "dos. time monit." menu, the monitoring 
function can be switched on or off.
• If "off" has been selected, the device returns to 

the "alarm" menu.
• If "on" has been selected, the "dos. time 

monit." submenu is displayed.
2. Set the maximum dosing time to a value between 

0 and 600 minutes using the [Up] and [Down] 
buttons.

alarm value 1

0.00 mg/l

switching point1

alarm values

0.00 mg/l

hysteresis

alarm values

0 sec

alarm delay

dos. time monit.

10 min

max. dosing time
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13.8 Checking the settings in the "service" menu
In the "service" menu, the operator can check all 
important settings and test the functions of the 
device in the event of problems that make service 
necessary.

Select the line "service" in "main menu", and press 
[OK] to switch to the corresponding menu.

Fig. 29 Example: chlorine measurement

Note

In the "service" menu, calibration data 
and controller settings cannot be 
altered. Therefore the menu can be 
accessed without an access code.

TM
03

 6
71

7 
45

06

main menu

service

chlorine CalData/ 
LogBook (5)

- cal no (data set 1-10)
- cal date
- cal time
- slope
- cal temp (1)
- cal pH (2)

measured value

water sensor (4)

actual cell current in µA 
actual measured value in mg/l

cal value in 1/min 
actual measured value 1/min

controller (3)

test current

test relay

test display

controller parameters

current outputs 1-4

relays 1/2/3 on / off

values 0(4) mA / 10 mA / 
20 mA on/off
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Notes to figures in fig. 29:

In the "service" menu, the following items are listed:
• "measured value": displaying data of the previous 

ten calibrations
• "controller": checking controller settings
• "test current": testing the functioning of the 

current outputs
• "test relay": testing the functioning of the relays
• "test display": testing the functioning of the 

display.

"measured value": logbook registration of 
calibration data
The calibration data of all activated measuring 
values are registered in chronological order by a 
logbook function (exception: redox measurement!).
Example: With pH measurement, the logbook lists 
the following data:
• calibration number with date/time
• slope (sensitivity of the electrode)
• asymmetric potential of the electrode
• temperature of the buffer solution used 
• calibrated measured value.
Under "measured value", the following data are 
displayed:
• current measured value
• current cell voltage or cell current.

Under "water sensor" the following data are 
displayed:
• speed of the water sensor during the last 

calibration
• actual speed of the water sensor.

"controller" (checking controller settings)
1. Depending on the configuration, select relay 1, 

relay 2 or continuous controller using the [Up] 
and [Down] buttons, and press [OK] to switch to 
the corresponding menu.
– In the first line, the configured type of controller 

is displayed, and in the subsequent lines the 
current controller settings are listed. 
(Select the value yout using [OK]).

"test current" (testing the functioning of the 
current outputs)
1. Select the current output to be tested using the 

[Up] and [Down] buttons, and press [OK] to 
switch to the corresponding menu.

Depending on the configuration of the current 
outputs, the current outputs can be switched on with 
the following current values, and the current value 
can be output to the system:
• test currents of 0, 10, 20 mA with selected 

standard range 0-20 mA
• test currents of 4, 12, 20 mA with selected 

standard range 4-20 mA or with freely adjusted 
current outputs.

2. Select the current values using the [Up] and 
[Down] buttons.
– When a line is selected, the state of the current 

output with the corresponding value is 
automatically set to on.

– As soon as another line is selected, the 
previous current value is automatically 
switched off, and the new current value is set 
to on.

"test relay" (testing the functioning of the relays)
1. Select the relay to be tested using the [Up] and 

[Down] buttons, and press [OK] to switch it on or 
off.
– If either of the lines "relay 1" or "relay 2" has 

been selected, the relay that was the last one 
activated before entering the test menu is 
switched off. Considering the current alarm 
values and controller values, the relay is 
switched on again when the test menu is left.

"test display" (testing the functioning of the 
display)
• If the display turns completely dark: The display 

functions OK.
• If the display stays partly bright: The display is 

faulty.
• Press [OK] to leave the test menu.

(1)

"cal temp." will only be displayed if 
temperature measurement or temperature 
compensation has been switched on in the 
"setup" menu.

(2)
"cal pH" will only be indicated if pH 
measurement or pH compensation has 
been switched on in the "setup" menu.

(3)

"controller" will only be displayed if a 
controller has been selected and 
configured in the "setup" menu and in the 
"main menu"..

(4)
"water sensor" will only be displayed if 
measuring cell AQC-D2 has been selected 
in the "setup" menu.

(5) "CalData/LogBook" will only be displayed if 
a calibration has already been made.

service

chlorine

test current

test relay
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13.9 Calibration
1. Press [Cal] to switch to the calibration menu.

– The LED next to [Cal] illuminates.
2. Depending on the set access rights, it may be 

necessary to enter the four-digit code number 
using the [Up] and [Down] buttons.

3. Press [OK] to switch to the "measured value" 
menu.

In order to avoid an overdosing, the controllers are 
switched off, and the final control elements are 
closed.

Peculiarities for the calibration for chlorine with 
pH compensation
• Press [OK] to switch to the "calibration" menu.
Two options are available: (measured value) 
"chlorine" (first line) and "pH" (second line).

13.9.1 Calibrating the pH value

Fig. 30 Calibrating the pH value

Note

pH calibration is of prime importance, 
since during the calibration of the 
chlorine value, the device uses the 
already calibrated measured value for 
pH as a reference value.

Therefore the pH value must be 
calibrated first!

Only then calibrate the chlorine value!
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slope / asym. pot.cal result

cal. cycle 1-100 days

 "Cal" 

pH cal. meas. 
value GRUNDFOS

DIN / 
NIST

others

temperature 
of buffer 
solution

buffer 1/2

automatic reading of
- measuring water 
temperature
- measuring signal 
and automatic 
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ST61 Grantham STP STP - Stornoway - OM Manual
-Pulse Id TMS1376 Active 04/08/2015 Page 1083 of 1480



English (G
B)

Q

44

The pH calibration is carried out as a two-point 
calibration.

1. Press [Cal] to switch to the calibration function. 
Select the line "pH", and press [OK] to switch to 
the "pH" calibration menu.

2. Select "cal. meas. value", and press [OK] to 
switch to the corresponding menu.

Selecting buffer types and buffer values, reading 
in buffer values and calibrating
Three optional buffer types are available:
• GRUNDFOS: buffer values pH 4.01, 7.00, 9.18.
• DIN/NIST: buffer values pH 4.01, 6.86, 9.18.
• "others": Lower and upper buffer values can be 

freely adjusted (difference at least 1 pH) within 
the configured pH value measuring range 
("setup" menu).

1. Select a buffer type using the [Up] and [Down] 
buttons.

2. Press [OK] to jump to the "temperature" menu 
automatically.

3. Enter the temperature of the buffer solution used.
4. Press [OK] to jump to the "buffer value 1" menu 

automatically.

5. Select one of the three optional buffer values 
offered for the buffer solutions GRUNDFOS or 
DIN/NIST.

6. Fill buffer 1 from the storage bottle into a clean 
calibration cup.

7. Dip the electrode into the buffer solution.
8. Press [OK] to start the automatic reading function 

(reading in of sample-water temperature and 
measured signal) and the calibration. 
– The display shows the message "please 

wait!" during the calibration.
– The automatic reading function during pH 

calibration has the effect that the correct 
electrode signal for the buffer value is read in 
only when the measuring signal remains stable 
during a defined interval.

9. Dispose of the first buffer solution (i.e. do not 
return it to the storage bottle!), and rinse the 
electrode with water.

10. Press [OK] to jump to the "buffer value 2" menu 
automatically.

It is only possible to choose between the two 
remaining buffer values.
1. Fill buffer solution 2 from the respective storage 

bottle into a clean calibration cup.
2. Dip the electrode into the second buffer solution.
3. Press [OK] to start the automatic reading function 

and the calibration. 
4. After that, dispose of the buffer solution and rinse 

the electrode with water.

Immediately after the calibration, its result is 
displayed automatically:
• sensor slope in mV/pH
• asymmetry potential of the electrode in mV.

pH

cal. meas. value

manual temp.

cal result

cal. cycle

buffer

GRUNDFOS

DIN/NIST

others

temperature

25 °C

buffer value 1

4.01 pH

7.00 pH

9.18 pH

buffer value 2

7.00 pH

9.18 pH

CALDATA pH

slope

- 60.17 mV / pH

asym. pot.

19 mV
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Error messages during the reading in of the 
voltage signal of the pH electrode
The calibration may be aborted in the following 
cases:
• If the electrode is faulty or a wrong buffer has 

been used.
– The message "fault of electrode/buffer" is 

displayed. 
• If the electrode does not reach a stable 

measuring signal in 120 seconds.
– The message "calibration time exceeded" is 

displayed.
• If the result of the plausibility testing of the pH 

calibration data is upward/downward violation of 
the slope range of –50 to –62 mV/pH.
– The message "slope error" is displayed.

• Downward/upward violation of the 
precision/exactness range from –60 to +60 mV.
– The message "error asym. pot." is indicated.

The calibration process will be aborted in all four 
cases.
• Press [OK] to return to the "calibration" menu 

automatically.
If the process is aborted, the old calibration date will 
not be overwritten!

Manual temperature compensation
With deactivated temperature measurement, the 
water temperature for compensation should be 
entered manually after calibration. The default value 
is 25 °C.
1. Determine the water temperature with a 

thermometer.
2. Press [Cal] to switch to the calibration function. 

Select the line "pH", and press [OK] to switch to 
the "pH" calibration menu.

3. Select "manual temp.", and press [OK] to switch 
to the corresponding menu.

4. Enter the water temperature.
– The water temperature is shown in °C (Celsius) 

or in °F (Fahrenheit), as selected in the "setup" 
menu "measuring ranges".

5. Press [OK] to return to the "calibration" menu 
automatically. 

Cal. cycle
• Following selection of "cal. cycle" in the 

"measured value" menu, a countdown function is 
started which triggers the alarm signal "calibrate 
sensor" following expiry of a defined time interval 
of 1-100 days.

Cal result
• The result of the current (last) calibration can be 

displayed at any time using the "cal result" menu 
item.

manual temp.

25 °C
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13.9.2 Calibration of the parameters chlorine, chlorine dioxide, peroxide, ozone and peracetic acid

Fig. 31 Calibration of the parameters chlorine, chlorine dioxide, peroxide, ozone and peracetic acid

Having switched to the calibration function by 
pressing [Cal], the display is in the mode "measured 
value" and indicates the current measured value.
1. Press [OK] to switch to the calibration menu (the 

first line reads "chlorine", for instance").

2. Select the line "cal. meas. value", and press [OK] 
to switch to the corresponding menu.

• In the bottom line, the entry field (value in mg/l) 
for the reference value (determined 
photometrically or analytically) and the present 
cell current or electrode current (in µA) are 
displayed.

3. Enter a reference value (for example determined 
photometrically with the Grundfos DIT 
photometer).

4. Press [OK] to start calibration.
– An automatic reading function reads in the 

sensor data, and the calibration is carried out.
– The slope (sensitivity) of the sensor is 

calculated.
• Immediately after calibration, the result of the 

calibration is indicated automatically 
(first line: "cal. meas. value"):
– The slope of the sensor in µA/ppm is displayed.
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13.9.3 Calibration of fluoride measurement
In principle, the calibration of a fluoride single-rod 
measuring chain can be compared with the 
calibration routine of a pH electrode. 
See section 13.9.2 Calibration of the parameters 
chlorine, chlorine dioxide, peroxide, ozone and 
peracetic acid.
Two standard solutions are used to generate defined 
electrode signals, depending on temperature.
1. Press [Cal] to switch to the calibration function, 

and press [OK] to switch to the "fluoride" 
calibration menu.
– In the "fluoride" menu, the line "cal photometer" 

is indicated in addition to the lines "cal. meas. 
value", "cal result" and "cal. cycle".

Entering temperature of standard solution and 
calibrating
1. Select the line "cal. meas. value" in the "fluoride" 

menu.
– After that, the device automatically switches to 

the "temperature" menu.
2. Enter the temperature of the standard solution 

using the [Up] and [Down] buttons.
Two standard solutions are used to generate defined 
electrode signals, depending on temperature.
The numerical values of the two standard solutions 
for the calibration function are defined as:
• standard solution 1 (Cal 1): 

0.5 ppm fluoride (colour code: green)
• standard solution 2 (Cal 2): 

2.0 ppm fluoride (colour code: blue).

Standard solution 1
1. Fill the first standard solution into a clean 

calibration cup, and dip the cleaned electrode 
into this solution.

2. Press [OK] to switch to the "cal 1" menu.
– The entry field for concentration 1 is indicated.
– The corresponding sensor voltage is indicated.

3. Change the concentration using the [Up] and 
[Down] buttons.

4. Press [OK] to start the automatic reading of the 
applied sensor voltage.

5. Press [OK] after the calibration is finished. 
The device switches to the "cal 2" menu 
automatically.

Standard solution 2
1. Fill the second standard solution into a clean 

calibration cup, and dip the cleaned electrode 
into this solution.

2. Press [OK] to switch to the "cal 2" menu. 
– The entry field for concentration 2 is indicated.
– The corresponding sensor voltage is indicated.

3. Change the concentration using the [Up] and 
[Down] buttons.

4. Press [OK] to start the automatic reading of the 
applied sensor voltage.

5. Press [OK] when the calibration is completed. 
The result of the calibration is displayed: 
– sensor slope in mV/dec.

fluoride

cal. meas. value

cal photometer

cal result

cal. cycle

Note

If necessary (for example if different 
standard solutions are used), both 
values can be adjusted dynamically 
within the selected measuring range. 

Note

The temperature of the standard 
solutions must be entered even in the 
case of configured temperature 
measurement/compensation for the 
following reasons:

– The fluoride electrode is removed 
from the process when it is 
calibrated.

– The temperature of the standard 
solutions may differ from the 
process temperature.

cal. meas. value

0.50 mg/l

U cell 99.0 mV
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Error messages during the reading in of the 
voltage signal of the fluoride electrode
The calibration may be aborted in the following 
cases:
• If the electrode does not come to a stable 

measuring signal in 120 seconds.
– The message "calibration time exceeded" is 

indicated.
• If the result of the plausibility testing of the 

fluoride calibration data is upward/downward 
violation of the slope range of –50 to 
–62 mV/dec.
– The message "slope error" is displayed.

The calibration process is aborted in both cases.
• Press [OK] to return to the "calibration" menu 

automatically.
If the process is aborted, the old calibration date will 
not be overwritten!

Manual temperature compensation
With deactivated temperature measurement the 
water temperature for compensation should be 
entered manually after calibration. The default value 
is 25 °C.
1. Determine the water temperature with a 

thermometer.
2. Press [Cal] to switch to the calibration function. 

Select the line "fluoride", and press [OK] to 
switch to the "fluoride" calibration menu.

3. Select "manual temp.", and press [OK] to switch 
to the corresponding menu.

4. Enter the water temperature.
– The water temperature is shown in °C (Celsius) 

or in °F (Fahrenheit), as selected in the "setup" 
menu "measuring ranges".

5. Press [OK] to return to the "calibration" menu 
automatically.

Photometrically determined reference value
The signal generated by the fluoride single-rod 
measuring chain is strongly influenced by the 
composition of the sample water.
• Thus a shift (a so-called offset shift) of the 

electrode characteristic occurs whereas the 
electrode slope remains constant.

• This offset shift can be compensated with the 
help of a photometric measurement.

1. Enter the photometrically determined measured 
value in the "cal photometer F–" menu.

2. The automatic reading function reads the sensor 
data, and the calibration is carried out.

3. The device switches to the "calibration" menu 
automatically.

13.9.4 Redox measurement
• Calibration is not necessary in connection with 

redox measurement.
• If redox is selected as main parameter, [Cal] is 

out of function.
• To check a single-rod measuring chain for redox, 

use a special redox buffer (for example Grundfos 
redox buffer 220 mV, product number: 96609166 
/ 549-051).manual temp.

25 °C

cal photometer F–

0.10 mg/l

U cell 85 mV
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13.10 Manual operation
The manual operation mode is used to switch off the 
automatic control and run the control relays 
manually.

1. Press [Man].

2. Depending on the set access rights, it may be 
necessary to enter the four-digit code number 
using the [Up] and [Down] buttons.
– The LED next to [Man] illuminates.

3. The display reads "controller stop": All configured 
controllers are switched off.
– With configured two-position and continuous 

controllers, the actuating variable is set to 0.
– With configured three-position step controllers, 

the actuating variable keeps its current 
position, i.e. the final control element is not 
closed.

– With configured-limit contacts, the 
corresponding relay is switched off.

4. Press [Man] to return to automatic operation.
– The LED next to the button goes out.
– The message "controller active" is shown on 

the display for five seconds.
– After that, the device automatically returns to 

the menu from which the manual operation was 
started.

Note

Manual operation is only possible after 
a controller has been configured.

Manual operation can only be accessed 
with calibration rights or full rights.

manual operation

controller

stop

manual operation

controller

active

Note
Every time the manual-operation mode 
is entered, every single controller type 
must be activated again.
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13.10.1 Manual operation with configured two-position and continuous controllers

Fig. 32 Manual operation with configured two-position and continuous controllers

With configured two-position controllers, the relay 
outputs 1 and 2 as well as the output 
"cont. controller" can be separately run manually.
By selecting the relay output, the dosing flow of the 
pump/pumps can be changed.

1. Having switched to manual operation, the 
message "controller stop" is displayed for 
five seconds.
– All controllers are switched off.
– The final control elements are closed (set to 0).

2. After that, the device automatically switches to 
the mode "display measured value" 
(first line: "manual operation").
– The controller control display is shown on the 

right side of the display window. Either control 
field 1 is present for relay 1, or there is a field 
for the continuous controller.

See section 13.6.3 Selection and configuration of the 
continuous controller.

– Since switching to manual operation will cause 
all controllers to be switched off, none of the 
control fields are filled (there are no areas 
displayed inversely).

3. Press [OK] to switch to the subsequent menu. 
Three options are available:

• relay output 1
• relay output 2
• continuous controller.

4. Select relay output 1 using the [Up] and [Down] 
buttons. Press [OK] to switch to the 
corresponding menu.

5. Set the desired dosing rate of the pump using the 
[Up] and [Down] buttons.

6. For relay output 2 and the output continuous 
controller, proceed similarly to relay output 1.

7. Press [OK] to start the controller at the selected 
dosing flow.
– The display shows the controller control display 

which depends on the selected dosing flows.
See section 13.6.5 Controller control fields on the 
display.
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13.10.2 Manual operation with configured limit contact and continuous controller

Fig. 33 Manual operation with configured limit contact and continuous controller

Manual operation with configured limit contacts is 
largely similar to manual operation with two-position 
controllers. See section 13.10.1 Manual operation 
with configured two-position and continuous 
controllers.
The difference: When the desired relay output is 
selected, the relay can be switched on or off.

1. Press [OK] to start the controller.
– The display shows the controller control display 

in its dependence on the switching state of the 
relay or in dependence of the selected dosing 
flow with continuous control.

See section 13.6.5 Controller control fields on the 
display.

TM
03

 6
72

1 
45

06

 
 

  

 

"Man"

controller 
stop

manual 
operation

relay 1/2 on
off

cont. controller dosing flow 
0-100 %

TM
03

 6
72

5 
45

06

1 2

manual operation

0.01 mg/l

5.20 pH

22 °C
c

c

ST61 Grantham STP STP - Stornoway - OM Manual
-Pulse Id TMS1376 Active 04/08/2015 Page 1091 of 1480



English (G
B)

Q

52

13.10.3 Manual operation with configured three-position step controller

Fig. 34 Manual operation with configured three-position step controller

With configured three-position step controllers, the 
final control element (for example the servo motor of 
a dosing pump) can be manually opened or closed 
and can be set to STOP.

• Having switched to manual operation, the 
message "controller stop" is displayed for 
five seconds.
– All configured controllers are switched off.
– The actuating variable keeps its current 

position, i.e. the final control element (motor) is 
not closed. It is simply stopped at its last 
position (motor stop).

– The controller control display is shown at the 
right margin of the display, beneath the first 
line (manual operation): the control fields 1 and 
2 for relay 1 and 2 (plus, if applicable,">" for 
external setpoint").

– Since switching to manual operation will cause 
all controllers to be switched off, none of the 
control fields is filled (there are no areas 
displayed inversely).

1. On pressing [OK], the message "motor stop" is 
shown.

2. Depending on the operating needs, start the 
motor by pressing the [Up] button or stop the 
motor by pressing the [Down] button.

3. Depending on the choice, either relay 1 (motor 
"open") or relay 2 (motor "closed") will be 
activated as long as the respective [Up] and 
[Down] buttons are pressed.

4. On releasing the [Up] and [Down] buttons, the 
motor will stop at its last position ("motor stop"), 
i.e. none of the two relays will be activated.

5. Press [OK] to return to the controller control 
display.
– The control fields for the two relays remain 

empty, since no relay is activated (motor stop).
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14. Fault finding

15. Maintenance
The device is maintenance-free.
Repairs can only be carried out in the factory by 
authorised personnel.

16. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way. Use appropriate waste 
collection services. If this is not possible, contact the 
nearest Grundfos company or service workshop.

Note
Faults during the measurement, see installation and operating instructions for the electrode 
or measuring cell.

Fault  Cause Remedy

1. No display following start-up. a) No power supply. Connect the power supply.
2. pH measurement:

Display permanently indicates 
pH approximately 7.

– Measurement of oxidisers:
Display permanently indicates 
zero.

– Redox measurement:
Display permanently indicates 
approximately 0 mV.

a) Short-circuit in cable between 
measuring cell and instrument 
amplifier, moisture in connectors.

Check the connection cable 
and eliminate short-circuit and 
moisture.

3. Display permanently at 
full-scale value.

a) Open circuit in cable between 
measuring cell and instrument 
amplifier.

Check the connection cable 
and reestablish connection.

4. Display with measured value 
unsteady.

a) Interferences on cable from 
electrode/measuring cell.

Check that the display is 
properly connected.

b) pH and redox measurement: air in 
sample-water flow.

Check the sample-water 
supply system (pipes, etc.) 
and make changes, 
if necessary.

c) pH and redox measurement: 
sample-water flow interrupte.

Check the sample-water 
supply system (pipes, etc.) 
and make changes, 
if necessary.

d) Cable between 
electrode/measuring cell and 
instrument amplifier broken.

Check the connection cable 
and reestablish connection.

e) Sensor/electrode faulty. Replace the sensor/electrode.
5. Measurement of oxidisers:

insufficient sensitivity of 
measuring cell.

a) Measuring cell contaminated or 
passivated by deposits.

Disassemble the measuring 
cell, and clean the electrode 
surface.

6. pH and redox measurement:
Display with measured value 
reacts extremely slowly.

a) Electrode aged. Replace the electrode.
b) Electrode dirty. Clean the electrode.

7. pH and redox measurement:
error message during 
calibration.

a) Wrong buffer solution used. Use the correct buffer 
solution.

b) Electrode aged. Replace the electrode.
c) Electrode dirty. Clean the electrode.

8. Device cannot be set. a) Incorrect code set (device 
protected against adjustment).

See section 13.5.7 Code 
function.

9. Faulty control. a) Device is incorrectly 
parameterised.

Check the settings and match 
them to the local conditions.
If necessary, reset the device 
to the factory settings.

Subject to alterations.
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 
34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb 
Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
Представительство ГРУНДФОС в 
Минске
220123, Минск,
ул. В. Хоружей, 22, оф. 1105
Тел.:  +(37517) 233 97 65
Факс: (37517) 233 9769
E-mail: grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Trg Heroja 16,
BiH-71000 Sarajevo
Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO BRASIL
Av. Humberto de Alencar Castelo 
Branco, 630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
Grundfos Bulgaria EOOD
Slatina District
Iztochna Tangenta street no. 100
BG - 1592 Sofia
Tel. +359 2 49 22 200
Fax. +359 2 49 22 201
email: bulgaria@grundfos.bg

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Shanghai) Water Technology 
Co. Ltd.
West Unit, 1 Floor, No. 2 Building (T 4-2)
278 Jinhu Road, Jin Qiao Export Pro-
cessing Zone
Pudong New Area 
Shanghai, 201206
Phone: +86 21 5055 1012
Telefax: +86 21 5032 0596
E-mail: grundfosalldos-CN@grund-
fos.com 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS CROATIA d.o.o.
Cebini 37, Buzin
HR-10010 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.o.
Čapkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS Water Treatment GmbH
Reetzstraße 85
D-76327 Pfinztal (Söllingen)
Tel.: +49 7240 61-0 
Telefax: +49 7240 61-177
E-mail: gwt@grundfos.com 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
D-40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
E-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Lim-
ited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg. 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo, 
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619
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Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015 
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332 
E-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 
39
Тел. (+7) 495 737 30 00,  564 88 00
Факс (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 
496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS d.o.o.
Šlandrova 8b, SI-1231 Ljubljana-Črnuče
Phone: +386 1 568 0610
Telefax: +386 1 568 0619
E-mail: slovenia@grundfos.si

South Africa
Grundfos (PTY) Ltd.
Corner Mountjoy and George Allen 
Roads
Wilbart Ext. 2
Bedfordview 2008
Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: lsmart@grundfos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
(Box 333) Lunnagårdsgatan 6 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
GRUNDFOS ALLDOS International AG
Schönmattstraße 4  
CH-4153 Reinach
Tel.: +41-61-717 5555
Telefax: +41-61-717 5500
E-mail: grundfosalldos-CH@grund-
fos.com

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. 
Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 03.11.2010
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Mission

It is our mission — the basis of our existence — to successfully develop, produce and sell high-quality pumps and 

pumping systems world-wide, contributing to a better quality of life and a healthy environment

• World's leading pump company
• World's largest manufacturer of circulator pumps
• Second largest manufacturer of submersible motors in the world
• Global headquarters in Denmark
• North American headquarters in Kansas City - Manufacturing in Fresno, California
• 80 companies in 45 countries
• More than 16 million motors and pumps produced annually worldwide
• North American companies operating in USA, Canada and Mexico
• Continuous reinvestment in growth and development enables the company to

BE responsible, THINK ahead, and INNOVATE

Bjerringbro, Denmark

Fresno, California Olathe, Kansas

Monterrey, Mexico Allentown, Pennsylvania Oakville, Ontario
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DDA, DDC, DDEProduct introduction

Introduction

Fig. 1 DDA, DDC, DDE

Digital DosingTM

The SMART Digital generation DDA, DDC and DDE 
with powerful variable-speed stepper motor brings 
state-of-the-art technology to perfection, combining 
expert knowledge and patented dosing solutions. With 
Smart Digital Dosing, traditional adjustments such as 
stroke length / stroke frequency used on a synchronous 
motor or solenoid drives are now a thing of the past.

Features

Unique flexibility with only a few variants

The click-stop mounting plate makes the new pump 
more flexible. Three different positions are possible 
without using any additional accessories such as wall 
brackets. Service and pump exchange are now fast and 
easy simply by clicking the pump in and out of the 
mounting plate. The control cube on the DDA and DDC 
pump can be lifted and turned easily into three different 
positions: front, left or right.

Fig. 2 Modularity of the control cube

A turn-down ratio of up to 3000:1, a wide supply voltage 
range (100-240 V; 50/60 Hz), combined connection 
sets and other features reduce the models and variants 
to a minimum.

Precise and easy setting / usability and interaction

The operator can easily install the pump and set it to 
pump exactly the quantity of dosing liquid required for 
the application. The pump flow setting is read directly 
on the display, and it is shown in gph, ml/h, or
l/h.

The click wheel (turn-and-push knob) and the graphical 
LCD with plain-text menu in more than 20 languages 
make commissioning and operation intuitive. The LCD 
is backlit in different colors, so the pump status can be 
seen from a distance (traffic-light concept).

Fig. 3 Display DDA, DDC

Thanks to a variety of operation modes, signal inputs 
and outputs, the pump can easily be integrated into 
various processes.

Advanced process reliability

An intelligent drive and microprocessor control ensures 
that dosing is performed precisely and with low 
pulsation, even if the pump is dosing high-viscosity or 
degassing liquids. Malfunctions — such as those 
caused by air bubbles — are detected quickly by the 
maintenance-free FlowControl system and then 
displayed in the alarm menu. The AutoFlowAdapt 
function automatically adjusts the pump according to 
the process conditions, such as varying backpressure. 
The integrated flow measurement makes additional 
monitoring and control equipment redundant.

Designed to save costs

In general, the initial investment in a dosing pump 
installation is low compared to its life cycle costs 
including the cost of the chemicals. These features 
minimize life cycle costs:

• No underdosing or overdosing due to high dosing 
accuracy and FlowControl

• Longer maintenance intervals thanks to the 
universal chemical resistance of the full-PTFE 
diaphragm

• Reduced energy consumption thanks to state-of-
the-art drive technology.
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Applications

There are three application-oriented type ranges: DDA, 
DDC, and DDE.

DDA

High-end pump models for extended flow and pressure 
ranges with sensor-based FlowControl and 
measurement functions for challenging industrial 
applications, such as:

• Process water
• food and beverage
• ultrafiltration and reverse osmosis
• pulp and paper
• boiler feed water
• CIP (Clean-In-Place).

DDC

User-friendly pump range with standard inputs and 
outputs for common applications, such as:

• Drinking water
• waste water
• swimming pool water
• cooling tower
• chemical industry.

DDE

Economical pump range with basic functions including 
manual operation or control via PLC for OEM 
applications, such as:

• Car wash
• irrigation
• well water.
5 Id TMS1376 Active 04/08/2015 Page 1101 of 1480



SMART Digital

6

Product overview

Performance range

Fig. 1 Smart Digital performance range
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7

Indentification

Type key

Example: DDA 7.5- 16 AR- PP /V /C -F -3 1 U2U2 F G

Type range Design

DDE G Grundfos Alldos
DDC

Mains plug
DDA

Maximum flow (l/h)
F EU (Schuko)
B USA, Canada, Mexico

Maximum pressure (bar)
G UK
I Australia, New Zealand, Taiwan

Control variant
E Switzerland
J Japan

B Basic (DDE) L Argentina
P B with pulse mode (DDE) X No plug (only 24-48 VDC) ***
A Standard (DDC)

Connection, suction/discharge
AR A with alarm relay and analog input
FC AR with FlowControl (DDA) U2U2 Hose 4/6 mm, 6/9 mm, 6/12 mm, 9/12 mm
FCM FC with flow measurement (DDA) U7U7 Hose 0.17" x 1/4"; 1/4" x 3/8"; 3/8" x 1/2"

Dosing head variant
AA Threaded, Rp 1/4", female (SS)
VV Threaded, NPT 1/4", female (SS)

PP Polypropylene XX No connection
PVC Polyvinyl chloride**

Installation set*
PV PVDF (polyvinylidene fluoride)
SS Stainless steel (316L - 1.4401) I001 Hose 4/6 mm
Gasket material (up to 2.0 gph (7.5 l/h), 232 psi (16 bar))
E EPDM I002 Hose 9/12 mm
V FKM (up to15.85 gph (60 l/h), 189 psi (13 bar))
T PTFE I003 Hose 0.17" x 1/4"

Valve ball material
(up to 2.0 gph (7.5 l/h), 232 psi (16 bar))

I004 Hose 3/8" x 1/2"
C Ceramic (up to 15.85 gph (60 l/h), 150 psi (10 bar))
SS Stainless steel (316 - 1.4401)

Valve type

Control cube position
1 Standard

F Front-mounted (change to left and right possible) 2 Spring-loaded
X No control cube (DDE) 1.45 psi (0.1 bar) suction opening pressure

1.45 psi (0.1 bar) discharge opening pressure

Supply voltage

3 1 x 100-240 V, 50/60 Hz
I 24-48 VDC (DDC) ***

* Including 2 pump connections, foot valve, injection unit, 19.6 ft (6 m) PE discharge hose, 6.5 ft (2 m) PVC suction hose,
6.5 ft (2 m) PVC deaeration hose (4/6 mm)
** Max pressure rating on PVC heads is 150 PSI (10 bar)
*** Availability TBD
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Q-Pulse
DDA, DDC, DDEFunctions

Overview of functions

DDA DDC DDE

TM
04

 1
63

6 
21

10

TM
04

 1
63

7 
21

10

TM
04

 1
63

8 
21

10

Control variant: FCM FC AR AR A P B

General

Digital Dosing: Internal stroke speed and frequency control
Mounting plate (basic / wall mounting)
Control panel, see page 10

Control cube mountable in three positions: front, left, right
Control panel position: front mounted
Transparent protective cover for control elements
Capacity setting in US gallons, milliliters, or liters
Graphical display with background light in four colors for status 
indication: white, green, yellow, red
Plain-text menu in different languages
Turn-and-push knob (click wheel) for easy navigation
Capacity adjustment knob (0.1 - 100 %)
Start / Stop key
Priming button
Operation mode switch (manual / pulse)
Operation modes, see page 12

Manual speed control
Pulse control in ml/pulse
Pulse control (X:1)
Analog control 0/4-20 mA
Batch control (pulse-based)
Dosing timer cycle
Dosing timer week
Fieldbus control
Functions, see page 14

Auto deaeration also during pump standby
FlowControl system with selective fault diagnostic
Pressure monitoring (min / max)
Flow measurement
AutoFlowAdapt
SlowMode (anti-cavitation)
Calibration mode
Scaling of analog input
Service information display
Relay setting: alarm, warning, stroke signal, pump dosing
Relay setting (additionally): timer cycle, timer week
Inputs/outputs, see page 15

Input for external stop
Input for pulse control
Input for analog 0/4-20 mA control
Input for low-level signal
Input for empty tank signal 
Output relay (2 relays)
Output analog 0/4-20 mA
Input / Output for GeniBus
Input / Output for E-box (Profibus DP or additional alarm relays)
 Id TMS1376 Active 04/08/2015 Page 1104 of 1480
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Q-Pulse
Functional description

The electronically controlled variable-speed motor 
(stepper motor) of the DDA, DDC and DDE pumps 
provides optimum control of the stroke speed. The 
duration of each discharge stroke varies according to 
the set capacity, resulting in optimum discharge flow in 
any operating situation, while the duration of each 
suction stroke is constant (see figure below). 

The advantages are as follows:

• The pump always operates at full stroke length, 
independent of the set capacity; this ensures 
optimum accuracy, priming and suction.

• A capacity range of up to 3000:1 (turndown ratio) 
reduces variants and spare parts.

• Smooth and continuous dosing ensuring an 
optimum mixing ratio at the injection point. The 
need for a static mixer may be eliminated in some 
applications.

• Significant reduction of pressure spikes, preventing 
mechanical stress on wearing parts such as 
diaphragm, tubing, connections, resulting in longer 
life expectancy on the pump and components.

• The installation is less affected by long suction and 
discharge lines.

• Easier dosing of high-viscosity and degassing 
liquids (SlowMode).

The optimum dosing control shown below takes place 
in any operation mode.

Fig. 2 Relation between stroke-frequency adjustment and capacity

TM
04

 1
48

1 
04

10

100 %

50 %

10 %

Discharge

Discharge

Discharge

Duration

Duration

Duration

Suction

Suction

Suction

Capacity 
setting

Duration10 %

Discharge

Suction

SlowMode

50 %

Extended suction stroke (SlowMode)

-

-

-
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Q-Pulse
Control cube (DDA and DDC)

DDA and DDC pumps are supplied with front-mounted 
control cube. The position of the control cube can easily 
be changed by unfastening 2 screws, lifting the cube, 
turning it to 90 or 180 degrees horizontally and 
fastening both screws again.

Fig. 3 Two of three possible control cube positions: 
front, left, or right side of the pump

Operating elements DDA and DDC

Fig. 4 Operating elements DDA and DDC

The click wheel guides the user quickly and easily 
through the plain-text menu.

If the maximum capacity is required over a short period 
of time, for example during start-up, press the 100 % 
key. To set the pump to run for a specific number of 
seconds at maximum capacity, press the 100 % key 
and turn the click wheel clockwise simultaneously.

Operating elements DDE

Fig. 5 Operating elements DDE

The capacity of the pump can easily be adjusted in % 
of the maximum flow with the capacity adjustment knob.

* Applies to DDE-P

When holding down the operation mode switch, the 
pump changes from manual operation to pulse mode or 
vice versa.

If the maximum capacity is required over a short period 
of time, for example during start-up, press the 100 % 
key.

Depending on the selected operation mode, the 
respective status LED (pulse or manual) is activated 
according to the following table:

TM
04

 1
63

9 
21

10
TM

04
 1

10
4 

20
10

Graphical LCD 
(Liquid Crystal 
Display)

Click wheel

100 % key (priming button)Start/Stop key

100%

7.49 l/hManual
7.50 l/h

Operation

TM
04

 1
53

0 
09

10

LED color Pump status

green (flashing) stopped
green running
yellow externally stopped
red empty tank (alarm)
red (flashing) motor blocked (alarm)

100%

100%0%

0.15
0.2

0.3

0.4
0.5
0.6
0.8

1.5 2 3 4 5 6
8

15
20

30
40
50
60

80

101
Logarithmic scale
Capacity adjustment knob

Status LED pulse*

Status LED manual*

Operation mode switch*

Mechanical lock

100 % key*
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Q-Pulse
Menu

The DDA and DDC dosing pumps feature a user-friendly plain-text menu. The menu consists of 4 icon tabs:  
Operation;  Info;  Alarm;  Setup. During initial start-up, all menu text appears in the English language. The 
menu can be set to display other languages.

This example applies to DDA pumps:

Fig. 6 Menu overview

The menu text appears in up to 29 languages on a large graphical display, backlit in four different colors according to 
the traffic light concept.

TM
04

 1
55

3 
12

10

7.49 l/hManual
7.50 l/h

Operation

Alarm
1 12.12.2009 13:34
Low level

2
Empty

12.12.2009 14:34

Setup
Language
Operation mode
Analog output
SlowMode
.............................

English >
Manual >

Input >
Off >

Info
Fr                 12.12.2009
Counter
Service
Service kit
.............................

12:34
>
-

Display Fault Pump status

white - stop standby 

green - running 

yellow warning stop standby running 

red alarm stop standby 
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Q-Pulse
Operation modes

Manual control
The pump ensures constant dosing according to 
the set quantity in gph, ml/h, or l/h by means of the click 
wheel. Measuring units can be easily changed in the set 
up menu.

Setting range

* When the SlowMode function is enabled the max. flow is reduced 
(see page 14)

Pulse control
The pump doses in proportion to an external 
potential-free pulse signal, such as a water meter. 
Unlike traditional pumps, there is no need to program a 
number of strokes per pulse. Instead, the pump is set to 
a volume per pulse, and the required number of strokes 
in calculated internally.

Applies to DDA and DDC

The quantity to be dosed is set in ml/pulse. The pump 
adjusts its speed according to two factors:

• the frequency of external pulses
• the set quantity per pulse.

Setting range

The frequency of external pulses is multiplied by the set 
quantity. If the product exceeds the maximum flow of 
the pump, a maximum of 65,000 pulses can be stored 
for later processing with the Memory pulse function, 
when activated.

Applies to DDE-P control variant

The dosing quantity per pulse is adjusted with the 
adjustment knob according to the scale from 0.1 to 
100 % of the stroke volume. The pump adjusts its 
speed according to two factors:

• the frequency of external pulses
• the set percentage of stroke volume.

Setting range, DDE-P

Analog 0/4-20 mA control
Applies to DDA and DDC-AR control variant

The pump ensures dosing according to an external 
analog signal. The dosed capacity is proportional to the 
input value in mA.

Fig. 7 0/4-20 mA control

Applies to DDA

With the analog scaling function, the curve can be 
individually drawn between two arbitrary points: l1/Q1 
and l2/Q2.

Pump type
Setting range*

From [gph (l/h)] To [gph (l/h)]

DDA 7.5-16 0.00066 (0.0025) 2.00 (7.5)
DDA 12-10 0.00317 (0.0120) 3.17 (12.0)
DDA 17-7 0.00449 (0.0170) 4.50 (17.0)
DDA 30-4 0.00793 (0.0300) 8.00 (30.0)
DDC 6-10 0.00159 (0.0060) 1.50 (6.0)
DDC 9-7 0.00238 (0.0090) 2.40 (9.0)
DDC 15-4 0.00396 (0.0150) 4.00 (15.0)
DDE 6-10 0.00159 (0.0060) 1.50 (6.0)
DDE 15-4 0.00396 (0.0150) 4.00 (15.0)

Pump type
Setting range 

[ml/pulse]

DDA 7.5-16 0.0015 - 14.8
DDA 12-10 0.0029 - 29.0
DDA 17-7 0.0031 - 31.0
DDA 30-4 0.0062 - 62.0
DDC 6-10 0.0016 - 16.2
DDC 9-7 0.0017 - 16.8
DDC 15-4 0.0032 - 31.6

Pump type Setting range [ml/pulse]

DDE 6-10 0.0008 - 0.81
DDE 15-4 0.0016 - 1.58

Operation mode Input signal Dosing capacity

4-20
≤ 4.1 mA 0 %

≥ 19.8 mA 100 %

0-20
≤ 0.1 mA 0 %

≥ 19.8 mA 100 %

TM
04

 1
57

4 
14

10
0 

Q [%]

0 - 2
0 mA

4 - 2
0 mA

[mA]4 208 12 16

100

80

0

60

40

20

Dosing capacity

Input signal
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Q-Pulse
Fig. 8 Analog scaling

Pulse-based batch control
Applies to DDA

The set quantity is dosed in batches within the set 
dosing time (t1). A batch is dosed every time the pump 
receives an external pulse. If the pump receives new 
pulses before a batch is completed, these pulses will be 
ignored. In the event of interrupts such as external stop 
or alarm, incoming pulses will also be ignored. A new 
batch will be dosed with the first new pulse after all 
interrupts are cleared.

Fig. 9 Pulse-based batch control

Setting range

* Due to the digital motor control, down to 1/8 of the stroke volume of the 
pump can be dosed.

Dosing timer cycle
Applies to DDA

After a start delay (t2) the set batch volume is 
repeatedly dosed in the set cycle time (t3). The dosing 
time (t1) can be adjusted. The cycle time (t3) must be 
longer than the dosing time (t1), otherwise the next 
batch will be ignored. Batch dosing is stopped during 
any interrupt, like power supply failure or external stop 
while the time continues running in the background 
(real-time clock). After the interrupt ends, batch dosing 
proceeds according to the current status in the timeline.

Fig. 10 Dosing timer cycle

Setting range

The batch volume setting range corresponds to the 
pulse-based batch control setting range.

Dosing timer week
Applies to DDA

The integrated real-time clock features also batch 
dosing based on a weekly period. There is a maximum 
of 16 procedures per week. Each dosing procedure 
consists of:

• Batch volume
• dosing time
• start time
• 1 to 7 weekdays (Monday to Sunday).
In case several procedures are overlapping, the 
procedure with the highest flow rate has the highest 
priority. Batch dosing is stopped during any interrupt, 
such as power supply failure or external stop, while the 
time continues running in the background (real-time 
clock). After the interrupt ends, batch dosing proceeds 
according to the current status in the timeline.

TM
04

 1
57

5 
14

10
TM

04
 1

57
8 

20
10

Pump type

Setting range

From 
[gal/batch
(ml/batch)]

To 
[gal/batch
(l/batch)]

Resolution*
[gal (ml)]

DDA 7.5-16 0.000195 
(0.74)

263.9
(999)

0.0000237
(0.09)

DDA 12-10 0.000383 
(1.45)

263.9
(999)

0.0000475
(0.18)

DDA 17-7 0.000409
(1.55)

263.9
(999)

0.0000501
(0.19)

DDA 30-4 0.000818
(3.10)

263.9
(999)

0.0001029
(0.39)

0 

Q [%]

[mA]4 208 12 16

100

80

0

60

40

20
I  / Q 1           1

I  / Q2           2
I ' / Q '1            1

I ' / Q '2            2

Dosing capacity

Input signal

batch volume

pulse pulse

t1 t1

TM
04

 1
57

7 
14

10

batch volume

t1 t1

t3

t2
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Q-Pulse
Fig. 11 Dosing timer week (example with 4 procedures)

Setting range

The batch volume setting range corresponds to the 
pulse-based batch control setting range.

Functions

SlowMode
Applies to DDA, DDC

When the SlowMode function (anti-cavitation) is 
selected, the pump extends and smooths its suction 
stroke. This results in a softer suction stroke.

The SlowMode function is used in these situations:

• when pumping high-viscosity liquids
• when pumping degassing liquids
• when the suction line is long
• when the suction lift is high.
Depending on the application, the motor speed during 
the suction stroke can be reduced individually to 
approximately 50 % or 25 % of the normal motor speed.

The maximum pump capacity is reduced accordingly. 
See pages 26 and 27 for further details.

Auto deaeration 
Applies to DDA

The auto deaeration function avoids dosing process 
stoppage due to air-locking, when dosing degassing 
liquids such as sodium hypochlorite. During long dosing 
breaks, such as during the overnight hours or weekend,
air-bubbles can form in the suction line and be pulled 
into the dosing head. If too much air is in the dosing 
head, and the dosing process is started again, no liquid 
will be dosed (air-lock). Software-controlled diaphragm 
movements at regular intervals encourage the air 
bubbles to rise and finally to be pumped out of the 
dosing head.

These movements are executed...

• when the pump is not stopped
• during dosing breaks (such as external stop or no 

incoming pulses).

Calibration
Applies to DDA and DDC

The pump is calibrated in the factory at the nominal 
pressure of the respective pump type (see maximum 
pressure in the Technical data section, page 26, 27). 
After start-up, the dosing pump can be calibrated for the 
actual installation to ensure that the displayed value
(gph, ml, l) is correct. A calibration program in the setup 
menu facilitates this process. The AutoFlowAdapt 
function maintains the dosing precision (DDA-FCM 
control variant), even if the backpressure changes. For 
the description of the AutoFlowAdapt function, see
page 19.

External stop
Applies to DDA, DDC and DDE-P control variant

With the external stop function, the pump can be 
stopped from a remote place by an external contact 
signal. It is not recommended to switch on and off the 
power supply as as you would do with other types of 
dosing pumps. When working with microprocessor-
controlled digital dosing pumps, the external stop signal 
has to be used, in order to keep the optimal dosing 
precision and to prevent damages to the electronics.

When activating the external stop contact, the pump 
changes from running  to standby . The operation 
display shows an activated external stop . The 
signal input can be set to normally open (default) or 
normally closed contact.

Counters
Applies to DDA and DDC

The pump displays resettable and non-resettable 
counters in the info  menu tab.

TM
04

 1
57

6 
14

10

0:00

6:00

12:00

18:00

0:00

3 3 3 3 3 3 3

2 2

1
4 4

1 1 11

Mo Tu We Th Fr Sa Su

Counter Description Resettable

Volume Accumulated dosed quantity in liters or 
US gallons Yes

Operating 
hours

Accumulated number of operating hours 
(power-on) No

Motor 
runtime

Accumulated number of motor runtime 
hours No

Strokes Accumulated number of dosing strokes No

Power on/off Accumulated number of times the mains 
supply has been switched on No
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Q-Pulse
Service display 
Applies to DDA, DDC

Thanks to the optimized construction and smooth 
digital dosing principle, service periods are more than 
twice as long, compared to conventional pumps. 
However, the wear parts have to be exchanged in 
regular intervals in order to keep the dosing precision 
and the process reliability at a high level. The service 
display in the pump shows when service of the wear 
parts is required. The displayed service kit product 
number makes service more convenient. The following 
information is displayed in the Info  display:

The following service messages appear, depending on 
what happens first:

In case of difficult liquids, such as liquids with abrasive 
particles, the service intervals can be shorter and 
service has to be performed earlier.

Level control
Applies to DDA and DDC

A dual level control unit for monitoring of the chemical 
level in the tank can be connected to the pump. The 
pump can react to two level signals:

* Depending on the pump model and settings, the relay outputs can be 
activated (see Relay output, page 15)

Applies to DDE-P control variant

A one-level control unit (empty tank signal) can be 
connected to the pump. The pump reacts with a red 
LED and the pump stops in case the tank runs empty.

Relay output
Applies to DDA and DDC-AR control variant

The pump can activate 2 external signals by means of 
built-in relays switched via internal potential-free 
contacts. Depending on the process control 
requirements, the following relay output settings can be 
chosen:

* default setting

Analog output
Applies to DDA

In addition to the analog input (operation mode: analog 
0/4-20 mA) the pump is also equipped with an analog 0/
4-20 mA output signal. Depending on the process 
control requirements, the following analog output 
settings are available:

* Output signal is calculated based on motor speed and pump status 
(target flow rate)

Display Description

Service
-
soon
now

no service required
order parts to service soon
service must be performed

Service kit 8-digit Grundfos 
product number

The service kit contains all parts 
needed for standard maintenance: 
diaphragm + valves

Reset service system After performing the service, reset 
the system

Display
Motor runtime 

[h]
Regular intervals 

[months]

Service soon 7,500 23
Service now 8,000 24

Level sensors Pump reaction*

Low-level signal (pre-
empty)

• Display is yellow (Warning)
•  is flashing
• Pump continues running

Empty tank signal
• Display is red (Alarm)
•  is flashing
• Pump stops

Signal
Description

Relay 1 Relay 2

Alarm* Alarm Display red, pump stopped
(e.g. empty tank signal, etc.)

Warning* Warning Display yellow, pump running
(low level signal, etc.)

Stroke signal Stroke 
signal* Every completed stroke

Pump dosing Pump dosing Pump is running and dosing

Bus control Bus control
Set by a command in the Bus 
communication function
(page 16)

Timer cycle
Timer can be set in menu: on-time, 
cycle-time, start delay
(only DDA)

Timer week
Timer can be set in menu: procedure, 
on-time, start time and weekdays
(only DDA)

Contact type

NO* NO* Normally Open Contact
NC NC Normally Closed Contact

Setting
Description of analog 
output signal

Control variant

FCM FC AR

Output = Input
Mapped 1:1 to the analog 
input, e.g. used in
master-slave applications

X X X

Actual flow
Flow measured in the dosing 
head
(Flow Measurement page 19)

X X* X*

Backpressure
Backpressure measured in 
the dosing head
(Pressure monitoring page 19)

X X

Bus control
Set by a command in the bus 
communication
(see below)

X X X
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Q-Pulse
Bus communication
Applies to DDA

The pump is equipped with a built-in module for 
Genibus communication. With the additional E-Box 
module (extension box: retrofit possible) the pump can 
be integrated in a Profibus DP network.

The pump's bus communication capabilities enable it 
for remote monitoring and control via the fieldbus 
system. The Profibus GSD-file can be downloaded from 
www.grundfosalldos.com.

Fig. 12 DDA with E-box

Key lock and mechanical lock
Applies to DDA and DDC

To protect the pump from unauthorized use, a 
password can be set by entering a 4-digit PIN-code. 
When the pump is locked, it is still possible to navigate 
through the menus Alarm  and Info  and to 
acknowledge alarms. Two levels of protection are 
available:

• Settings: the keys  and  are still available. 
• Settings + keys: the keys  and  are also 

locked.
The 4-digit PIN-code has to be entered to access the 
setup menus or to temporarily or permanently activate 
the password.

Applies to DDE

The adjustment knob can be locked with a locking 
screw to fix the current setting.

Basic settings
Applies to DDA, DDC

The pump can be reset to the default settings by using 
the "load factory settings" command on the setup 
menu. In addition, with "save customer settings," the 
current configuration of the pump can be stored and 
activated later by using the "load customer settings" 
command. The latest saved configuration is stored in 
the pump's memory.

Units
Applies to DDA, DDC

It is possible to select metric units (liter/milliliter/bar) or 
US units (US gallons/psi). Depending on the operation 
mode and menu, the following units are displayed:

TM
04

 1
64

0 
21

10

100%

100%

Operation mode / Function US units Metric units

Manual control gph ml/h or l/h
Pulse control ml/ ml/
Analog 0/4-20 mA control gph ml/h or l/h
Batch control
(pulse- or timer-based) gal ml or l

Calibration ml ml
Volume counter gal l
Pressure monitoring psi bar
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Q-Pulse
Additional display
Applies to DDA, DDC

The additional display function provides further useful 
status information, such as the target flow rate as well 
as the actual flow rate. The value is shown in the 
operation display  along with the corresponding 
symbol.

Fig. 13 Additional display

The following additional information can be selected:

1) only DDA-FCM control variant
2) only DDA-FCM/FC control variant
3) only DDA pumps control variant
4) only DDA pumps and DDC-AR control variant

FlowControl
Applies to DDA-FC/FCM control variant

Fig. 14 DDA FlowControl

When the FlowControl function is activated the pump 
monitors the dosing process. Some influences such as 
air bubbles may cause reduced flow rates or even stop 
the dosing process even if the pump is still operating. 
For optimal process safety and reliability, the activated 
FlowControl function immediately detects and displays 
the following malfunctions:

• Overpressure
• discharge line burst
• air bubbles in the dosing head
• cavitation at the suction side
• suction valve leakage
• discharge valve leakage.
The unique FlowControl is based on an intelligent, 
maintenance-free sensor integrated in the dosing head. 
During the dosing process, the sensor measures the 
actual pressure and sends the measured value to the 
microprocessor in the pump. An internal indicator 
diagram is generated combining the actual pressure 
value with the diaphragm position (stroke length), 
allowing the pump to monitor the dosing process by 
immediately detecting specific deviations from the 
curve. Compressible air bubbles, for instance, will 
reduce the discharge phase and the stroke volume (see 
fig. 15). 

The sensitivity and the delay of the FlowControl 
function can be adjusted individually.

FlowControl requires a minimum backpressure of
29 psi (2 bar). Grundfos recommend an additional 
spring-loaded valve, approx. 43.5 psi (3 bar), on the 
discharge side for dosing operation on low capacities
< .264 gph (1 l/h). Please see Accessories product 
guide.
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Settings Description

Default display

 

 

 

 

 

Depending on the operation mode:

actual flow (manual, pulse) 1)

target flow (pulse)

input current (analog) 4)

remaining batch volume (batch, timer) 3)

time until next batch (timer) 3)

Dosed volume Total dosed volume (Counters see page 14)
Actual flow Actually measured flow 1)

Backpressure Current backpressure in the dosing head 2)

7.49 l/hManual
7.50 l/h

Operation

additional display
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Q-Pulse
Fig. 15 Indicator diagram

TM
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61

0 
17

10

1

2

3

4

Pressure

Stroke length

Trouble-free dosing stroke Air bubbles disturbing 
the dosing stroke

1 Compression phase
2 Discharge phase
3 Expansion phase
4 Suction phase
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Q-Pulse
Pressure monitoring
Applies to DDA-FC/FCM control variant

The integrated pressure sensor measures the actual 
pressure of the system and displays it on the pump's 
screen. A maximum pressure value can be set. If the 
pressure in the system exceeds the set maximum (i.e. 
overpressure caused by a closed valve), the pressure 
monitoring function stops the dosing process 
immediately. As soon as the backpressure falls below 
the set maximum, the dosing process will continue. If 
the pressure drops below the minimum limit (i.e. a burst 
discharge line) the pump stops, preventing major 
chemical spills.

Pressure setting range

*Can be either set as a warning (pump keeps running) or as an alarm 
(pump stops).

Flow measurement
Applies to DDA-FCM control variant

The pump can precisely measure and display the actual 
dosing flow. By using the analog 0/4-20 mA output, the 
actual flow signal can easily be integrated into a 
process control system, without need for any additional 
measurement equipment.

The Flow measurement function is based on an 
indicator diagram as described in the FlowControl 
section (page 17). The displayed actual flow can be 
calculated by accumulating the length of each 
discharge stroke phase and multiplying it by the stroke 
frequency. Any malfunctions, such as air bubbles or 
backpressure, will result in a lower or higher actual flow 
rate. When the AutoFlowAdapt function (page 19) is 
activated, the pump compensates these variations by 
correcting the stroke frequency.

AutoFlowAdapt
Applies to DDA-FCM control variant

By activating the AutoFlowAdapt function, pressure 
fluctuations can be detected and compensated for by 
reducing or increasing the pump's speed, allowing the 
pump to achieve its targeted flow rate. The integrated 
AutoFlowAdapt makes additional monitoring and 
control devices redundant. The AutoFlowAdapt 
function is based on:

• FlowControl: malfunctions are detected
• Pressure monitoring: system pressure changes are 

detected
• Flow measurement: deviations in the target flow are 

detected.

Examples:

• FlowControl detects air bubbles in the system. Due 
to a special motor drive technology and a 
controllable speed increase, the pump will try to 
keep the flow rate constant. This is especially 
important when dosing degassing liquids.

• In general, increasing system pressure reduces the 
stroke volume whereas falling system pressure 
increases the stroke volume. The AutoFlowAdapt 
function compensates this by automatically and 
continuously adapting the motor speed. Despite 
fluctuating system pressure, dosing accuracy is 
maintained.

Pump type
Fixed min. pressure* 

[psi (bar)]

Adjustable max. 
pressure
[psi (bar]

DDA 7.5-16 < 29 (2)
43.5 ... 246.5

(3 ... 17)
(default)

DDA 12-10 < 29 (2)
43.5 ... 159.5

(3 ... 11)
(default)

DDA 17-7 < 29 (2)
43.5 ... 116

3 ... 8
(default)

DDA 30-4 < 29 (2)
43.5 ... 72.5

3 ... 5
(default)
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Q-Pulse
Wiring diagram, DDA

Cable 1: Analog, external stop and pulse input

Cable 2: Level input

Cable 3: Genibus, analog output

Cable 4: Relay output

TM
04

 1
12

1 
01

10
; T

M
04

 1
55

2 
12

102
1

3
4

2
1

34
5

2
3

412
1

3
►

2
 1

GND

GND
BUS BUS

GND

12

3 4

12

3 4

12
5

3 4

34

1 2

Cable 1
Analog/external stop/pulse
Product No.
6.5 ft (2 m) cable: 
96609014
16.4 ft (5 m) cable: 
96609016

Cable 2
Level input
Product No.
6.5 ft (2 m) cable: 
96609014
16.4 ft (5 m) cable: 
96609016

Cable 3
Genibus, analog output
Product No.
6.5 ft (2 m) cable: 
96632921
16.4 ft (5 m) cable: 
96632922

Cable 4
Relay output
Product No.
6.5 ft (2 m) cable: 
96609017
16.4 ft (5 m) cable: 
96609019

FlowControl input

Sensor

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Analog GND/ (-) mA (+) mA mA signal
External stop GND X contact
Pulse GND X contact

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Low level X GND contact
Empty tank X GND contact

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black 5/yellow-green

Genibus +30 V GENI bus TXD GENI bus RXD GND Bus
Analog output (+) mA GND/ (-) mA mA signal

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Relay 1 X X contact
Relay 2 X X contact
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Q-Pulse
Wiring diagram, DDC

Cable 1: Analog, external stop and pulse input

Cable 2: Level input

Cable 4: Relay output*

* applies to DDC-AR control variant

TM
04

 1
53

1 
10

10

2
1

3
4

►
GND

12

3 4

34

1 2

2
3

41

 1
 2

12

3 4

2
1

3
GND

Cable 1
Analog/external stop/pulse
Product No.
6.5 ft (2 m) cable: 96609014
16.4 ft (5 m) cable: 96609016

Cable 2
Level input
Product No.
6.5 ft (2 m) cable: 96609014
16.4 ft (5 m) cable: 96609016

Cable 4
Relay output
Product No.
6.5 ft (2 m) cable: 96609017
16.4 ft (5 m) cable: 96609019

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Analog* GND/ (-) mA (+) mA mA signal
External stop GND X contact
Pulse GND X contact

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Low level X GND contact
Empty tank X GND contact

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Relay 1 X X contact
Relay 2 X X contact
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Q-Pulse
Wiring diagram, DDE-P

Cable 1: External stop and pulse input*

Cable 2: Level input*

* applies to DDE-P control variant
TM

04
 1

53
2 

10
10

34

1 2

12

3 4

1
3

4

►
GND

2 3
GND

Cable 2
Level input
Product No.
6.5 ft (2 m) cable: 96609014
16.4 ft (5 m) cable: 96609016

Cable 1
External stop/pulse
Product No.
6.5 ft (2 m) cable: 96609014
16.4 ft (5 m) cable: 96609016

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

External stop GND X contact
Pulse GND X contact

Function
Pin holes

Plug type
1/brown 2/white 3/blue 4/black

Empty tank X GND contact
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Q-Pulse
DDA, DDC, DDEConstruction

Fig. 16 Sectional drawing, DDA

DDA and DDC

The DDA and DDC pumps are motor-driven diaphragm 
dosing pumps consisting of the following main parts:

Dosing head: Patented design with a minimum of 
clearance space optimized for degassing liquids. With 
integrated deaeration valve for priming and venting 
complete with connection for a 4/6 mm or 0.17" x 1/4" 
tubing. DDA-FCM/FC pumps also have an integrated 
pressure sensor in the dosing head.

Valves: Double-ball discharge and suction valve* 
design for less clearance space — optimized for 
degassing liquids. Spring-loaded valves for higher 
viscosities are available as an option.

Connections: Robust and easy-to-use connection 
packages for various sizes of tubing or pipes.

Diaphragm: Full PTFE diaphragm designed for long 
life and universal chemical resistance.

Flange: With separation chamber, safety diaphragm 
and drain hole.

Drive unit: Positive return crank with patented 
noiseless spur gear drive, energy recovery spring for 
high efficiency (only DDA), stepper motor, all mounted 
in a robust gear housing.

Control cube: Contains operation electronics with 
display, keys, click-wheel and protective cover.

Housing: Contains drive unit and power electronics 
with robust signal sockets. The housing can be clicked 
on the mounting plate.

Material specification

TM
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53
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8

9

13 14 15 16 17 23 24

25

26

27

28

29

18 19 20 21 22

10

11

12

Pos. Description Material options

1 Stepper motor –

2 Cooling element** Aluminium
3 Suction valve, complete*** –
4 Valve ball, DN 4* Ceramics Al2O3 99.5 %, SS 1.4401

5 Dosing head PP, PVC, PVDF, SS 316L - 1.4435
6 Safety diaphragm EPDM
7 Dosing head screw SS 1.4301

8 Diaphragm full PTFE
9 Pressure sensor –

10 Dosing head cover PP, SS 1.4301

11 Deaeration valve PP, PVC, PVDF
12 Deaeration valve O-ring EPDM/FKM
13 Discharge valve, complete*** –

14 Discharge valve O-ring EPDM, FKM, PTFE

15 Discharge valve ball, DN 8 Ceramics Al2O3 99.5 %,
SS 316 - 1.4401

16 Discharge valve seat EPDM, FKM, PTFE
17 Discharge valve ball cage PP, PVC, PVDF, SS 1.4435
18 Flange PPO/PS 20 % gf

19 Energy recovery spring** EN 10270-2/VD SiCr
20 Connecting rod PA 6.6 30 % gf
21 Gear box PPO/PS 20 % gf

22 Housing PPO/PS 20 % gf
23 Control cube PPO/PS 20 % gf
24 Display cover PC

25 Operation PCB –
26 Click wheel PPO/PS 20 % gf
27 Hall sensor –

28 Power PCB –
29 Mounting plate PPO/PS 20 % gf

* Only for pumps up to 7.5 l/h with standard valves 

** Only for DDA
*** Pump can be supplied with spring-loaded valves (spring m aterial: Tantal)
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Q-Pulse
Fig. 17 Sectional drawing, DDE

DDE

The DDE pump is a motor-driven diaphragm dosing 
pump consisting of the following main parts:

Dosing head: Patented design with a minimum of 
clearance space optimized for degassing liquids. With 
integrated deaeration valve for priming and venting 
complete with connection for a 4/6 mm or 0.17“ x 1/4“ 
tubing.

Valves: Double-ball discharge and suction valve* 
design for less clearance space — optimized for 
degassing liquids. Spring-loaded valves for higher 
viscosities are available as an option.

Connections: Robust and easy-to-use connection 
packages for various sizes of tubing or pipes.

Diaphragm: Full PTFE diaphragm designed for long 
life and universal chemical resistance.

Flange: With separation chamber, safety diaphragm 
and drain hole.

Drive unit: Positive return crank with patented 
noiseless spur gear drive, stepper motor, all mounted in 
a robust gear housing.

Housing: Contains drive unit, control panel and 
electronics with robust signal sockets. The housing can 
be clicked on the mounting plate.

Material specification
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Pos. Description Material options

1 Stepper motor –
2 Suction valve, complete** –

3 Valve ball, DN 4* Ceramics Al2O3 99.5 %,
SS 1.4401

4 Dosing head PP, PVC, PVDF, SS 316L - 1.4435

5 Safety diaphragm EPDM
6 Dosing head screw SS 1.4301
7 Diaphragm full PTFE

8 Dosing head cover PP, SS 1.4301
9 Deaeration valve PP, PVC, PVDF

10 Deaeration valve O-ring EPDM/FKM

11 Discharge valve, complete** –
12 Discharge valve O-ring EPDM, FKM, PTFE

13 Discharge valve ball, DN 8 Ceramics Al2O3 99.5 %,
SS 316 - 1.4401

14 Discharge valve ball cage PP, PVC, PVDF, SS 1.4435
15 Discharge valve seat EPDM, FKM, PTFE

16 Flange PPO/PS20 % gf
17 Connecting rod PA 6.6 30 % gf
18 Gear box PPO/PS 20 % gf

19 Housing PPO/PS 20 % gf
20 Hall sensor –
21 Capacity adjustment knob PPO/PS 20 % gf

22 Power PCB –
23 Mounting plate PPO/PS 20 % gf

* Only for pumps up to 1.5 gpm (6 l/h) with standard valves

** Pump can be supplied with spring-loaded valves
(spring material: Tantal)
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Dimensions

DDA and DDC

Fig. 18 DDA and DDC with front-fitted or side-fitted control cube (--- option: wall-mounted)

DDE

Fig. 19 DDE front fitted control elements (--- option: wall-mounted)
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Pump type
A

[in (mm)]
A1

[in (mm)]
B

[in (mm)]
C

[in (mm)]
D

[in (mm)]

DDA 7.5-16
DDC 6 - 10
DDC 9 - 7
DDE 6-10

11.02
(280)

9.88
(251)

7.72
(196)

1.83
(46.5)

0.94
(24)

DDA 12-10
DDA 17-7
DDC 15-4
DDE 15-4

11.02
(280)

9.88
(251)

7.89
(200.5)

1.56
(39.5)

0.94
(24)

DDA 30-4
11.61
(295)

10.52
(267)

8.05
(204.5)

1.40
(35.5)

1.51
(38.5)

SmartDigital_US.book  Page 25  Thursday, December 16, 2010  4:47 PM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1121 of 1480



Technical data DDA, DDC, DDE

26

SmartDigital_US.book  Page 26  Thursday, December 16, 2010  4:47 PM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
DDA

Pump type DDA 7.5-16 12-10 17-7 30-4

Mechanical data

Max. turn-down ratio [X:1] 3000 1000 1000 1000

Max. dosing flow
[gph] 2.0 3.1 4.5 8.0
[l/h] 7.5 12.0 17.0 30.0

Max. dosing flow with SlowMode 50 %
[gph] 1.00 1.55 2.25 4.00
[l/h] 3.75 6.00 8.50 15.00

Max. dosing flow with SlowMode 25 %
[gph] 0.50 0.78 1.13 2.00
[l/h] 1.88 3.00 4.25 7.50

Min. dosing flow
[gph] 0.0007 0.0031 0.0045 0.0080
[l/h] 0.0025 0.0120 0.0170 0.0300

Max. operating pressure
[psi] 230 150 100 60
[bar] 16 10 7 4

Max. stroke frequency 1  [stroke/min] 190 155 205 180

Stroke volume
[gal] .00020 .00040 .00041 0.00082
[ml] 0.74 1.45 1.55 3.10

Max. suction lift during operation 2
[ft] 20
[m] 6

Max. suction lift when priming with wet valves 2
[ft] 6.56 9.84 9.84 6.56
[m] 2 3 3 2

Min. pressure difference between suction and discharge valve
[psi] 14.5 (FC) and 29 (FCM)
[bar] 1 (FC) and 2 (FCM)

Max. admission pressure at suction valve
[psi] 29
[bar] 2

Max. viscosity in SlowMode 25 % with spring-loaded valves 3 [mPas] (= cP) 2500 2500 2000 1500

Max. viscosity in SlowMode 50 % with spring-loaded valves 3 [mPas] (= cP) 1800 1300 1300 600

Max. viscosity without SlowMode with spring-loaded valves 3 [mPas] (= cP) 600 500 500 200

Max. viscosity without spring-loaded valves 3 [mPas] (= cP) 50 300 300 150

Min. internal hose/pipe diameter suction/discharge side 4, 2
[inch] 0.157 0.236 0.236 0.354
[mm] 4 6 6 9

Min. internal hose/pipe diameter suction side (high viscosity)4
[inch] 0.354
[mm] 9

Min. internal hose/pipe diameter discharge side (high viscosity)4
[inch] 0.354
[mm] 9

Max. liquid temperature
[°F] 113
[°C] 45

Min. liquid temperature
[°F] 14
[°C] -10

Max. ambient temperature
[°F] 113
[°C] 45

Min. ambient temperature
[°F] 32
[°C] 0

Accuracy of repeatability [%] ±1

Electrical data

Supply voltage [V] 100-240 V, 50-60 Hz

Length of power supply cable
[ft] 4.9
[m] 1.5

Max. inrush current at 100 V [A] 8
Max. inrush current at 230 V [A] 25

Max. power consumption P1 5 [W] 18

Enclosure class NEMA 4X, IP 65
Electrical safety class II
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Q-Pulse
Signal input

Max. rating low-level / empty tank / pulse / external stop input 12 V, 5 mA
Min. pulse length [ms] 5
Max. pulse frequency [Hz] 100
Impedance in analog 0/4-20 mA input [Ω] 15
Max. loop resistance in level signal circuit [Ω] 1000
Max. loop resistance in pulse signal circuit [Ω] 1000

Signal output

Max. load of relay output, at ohmic load [A] 0.5
Max. voltage, relay output [V] 30 VDC / 30 VAC
Max. impedance in analog 0/4-20 mA output [Ω] 500

Weight and size

Weight PVC, PP, PVDF
[lb] 5.29 5.29 5.73
[kg] 2.4 2.4 2.6

Weight stainless steel
[lb] 7.05 7.05 8.82
[kg] 3.2 3.2 4.0

Diaphragm diameter
[inches] 1.73 1.97 2.91
 [mm] 44 50 74

Sound pressure Max. sound pressure level [dB(A)] 60
Approvals CE, CSA-US, GHOST, PSE/cosmos, C-Tick
1) The max. stroke frequency varies according to calibration
2) Data based on measurement with water
3) Max. suction lift: 3.3 ft (1 m) and reduced maximum flow (approx. 30 %)
4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity)
5) With E-box: 24 W

Pump type DDA 7.5-16 12-10 17-7 30-4
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Q-Pulse
DDC

Pump type DDC 6-10 9-7 15-4

Mechanical data

Max. turn-down ratio [1:X] 1000 1000 1000

Max. dosing flow
[gph] 1.5 2.4 4.0

[l/h] 6.0 9.0 15.0

Max. dosing flow with SlowMode 50 %
[gph] 0.75 1.20 2.00

[l/h] 3.00 4.50 7.50

Max. dosing flow with SlowMode 25 %
[gph] 0.38 0.60 1.00

[l/h] 1.50 2.25 3.75

Min. dosing flow
[gph] 0.0015 0.0024 0.0040

[l/h] 0.0060 0.0090 0.0150

Max. pressure
[psi] 150 100 60

[bar] 10 7 4

Max. stroke frequency 1  [stroke/min] 140 200 180

Stroke volume
[gal] 0.00021 0.00022 0.00042

[ml] 0.81 0.84 1.58

Max. suction lift during operation 2
[ft] 20

[m] 6

Max. suction lift when priming with wet valves 2
[ft] 6.5 6.5 10

[m] 2 2 3

Min. pressure difference between suction and discharge valve
[psi] 14.5

[bar] 1

Max. admission pressure at suction valve [bar] 2

Max. viscosity in SlowMode 25 % with spring-loaded valves 3 [mPas] (= cP) 2500 2000 2000

Max. viscosity in SlowMode 50 % with spring-loaded valves 3 [mPas] (= cP) 1800 1300 1300

Max. viscosity without SlowMode with spring-loaded valves 3 [mPas] (= cP) 600 500 500

Max. viscosity without spring-loaded valves 3 [mPas] (= cP) 50 50 300

Min. internal hose/pipe diameter suction/discharge side 4, 2
[inch] 0.157 0.236 0.236

[mm] 4 6 6

Min. internal hose/pipe diameter suction side (high viscosity)4
[inch] 0.354

[mm] 9

Min. internal hose/pipe diameter discharge side (high viscosity)4
[inch] 0.354

[mm] 9

Max. liquid temperature
[°F] 113

[°C] 45

Min. liquid temperature
[°F] 50

[°C] -10

Max. ambient temperature
[°F] 113

[°C] 45

Min. ambient temperature [°F] 32

[°C] 0

Accuracy of repeatability [%] ±1

Electrical data

Supply voltage AC [V] 100-240 V, 50-60 Hz

Supply voltage DC (option) [V] 24-48 VDC

Length of power supply cable
[ft] 5

[m] 1.5

Max. inrush current at 100 V [A] 8

Max. inrush current at 230 V [A] 25

Max. power consumption P1 [W] 14

Enclosure class NEMA 4X, IP 65

Electrical safety class II
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Q-Pulse
Signal input

Max. rating low-level / empty tank / pulse / external stop input 12 V, 5 mA

Min. pulse length [ms] 5

Max. pulse frequency [Hz] 100

Max. loop resistance in level signal circuit [Ω] 1000

Max. loop resistance in pulse signal circuit [Ω] 1000

Signal output
Max. load of relay output, at ohmic load [A] 0.5

Max. voltage, relay output [V] 30 VDC / 30 VAC

Weight and size

Weight PVC, PP, PVDF
[ft] 5.3

[kg] 2.4

Weight stainless steel
[ft] 7.1

[kg] 3.2

Diaphragm diameter
[inch] 1.73 1.97

 [mm] 44 50

Sound pressure Max. sound pressure level [dB(A)] 60

Approvals CE, CSA-US, GHOST, PSE/cosmos, C-Tick

1) The max. stroke frequency varies according to calibration

2) Data based on measurement with water

3) Max. suction lift: 3.3 ft [1 m] and reduced maximum flow (approx. 30 %)

4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity)

Pump type DDC 6-10 9-7 15-4
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Q-Pulse
DDE

Pump type DDE 6-10 15-4

Mechanical data

Max. turn-down ratio [1:X] 1000 1000

Max. dosing flow
 [gph] 1.5 4.0
 [l/h] 6.0 15.0

Min. dosing flow
[gph] 0.0015 0.0040

[l/h] 0.0060 0.0150

Max. pressure
[psi] 150 60

[bar] 10 4

Max. stroke frequency 1  [stroke/min] 140 180

Stroke volume
[gal] 0.00021 0.00042

[ml] 0.81 1.58

Max. suction lift during operation 2
[ft] 20

[m] 6

Max. suction lift when priming with wet valves 2
[ft] 6.56 9.84

[m] 2 3

Min. pressure difference between suction and discharge valve
[psi] 14.5

[bar] 1

Max. admission pressure at suction valve
[psi] 29

[bar] 2

Max. viscosity with spring-loaded valves 3 [mPas] (= cP) 600 500

Max. viscosity without spring-loaded valves 3 [mPas] (= cP) 50 50

Min. internal hose/pipe diameter suction/discharge side 4, 2
[inch] 0.157 0.236

[mm] 4 6

Min. internal hose/pipe diameter suction side (HV)4
[inch] 0.354

[mm] 9

Min. internal hose/pipe diameter discharge side (HV)4
[inch] 0.354

[mm] 9

Max. liquid temperature
[°F] 113

[°C] 45

Min. liquid temperature
[°F] 14

[°C] -10

Max. ambient temperature
[°F] 113

[°C] 45

Min. ambient temperature
[°F] 32

[°C] 0

Accuracy of repeatability [%] ±5

Electrical data

Supply voltage [V] 100-240 V, 50-60 Hz

Length of power supply cable
[ft] 4.9

[m] 1.5

Max. inrush current at 100 V [A] 8

Max. inrush current at 230 V [A] 25

Max. power consumption P1 [W] 12

Enclosure class NEMA 4X, IP 65

Electrical safety class II

Signal input

Max. rating empty tank / pulse / external stop input 12 V, 5 mA

Min. pulse length [ms] 5

Max. pulse frequency [Hz] 100

Max. loop resistance in level signal circuit [Ω] 1000

Max. loop resistance in pulse signal circuit [Ω] 1000
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Q-Pulse
Weight and size

Weight PVC, PP, PVDF
[lb] 5.3

[kg] 2.4

Weight stainless steel
[lb] 7.1

[kg] 3.2

Diaphragm diameter
[inch] 1.73 1.97

 [mm] 44 50

Sound pressure Max. sound pressure level [dB(A)] 60

Approvals CE, CSA-US, GHOST, PSE/cosmos, C-Tick

1) The max. stroke frequency varies according to calibration

2) Data based on measurement with water

3) Max. suction lift: 3.3 ft (1 m) and reduced maximum flow (approx. 30 %)

4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity)

Pump type DDE 6-10 15-4
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Q-Pulse
DDA, DDC, DDESelection

DDA, standard range

Power supply: 1x100-240 V, 50/60 Hz (switch mode)
Mains plug: USA, Canada
Valves: Standard
Connection set: Hose, 0.17" x 1/4“, 1/4" x 3/8", 3/8" x 1/2"

Max. 
flow
[l/h]

Max.
pressure

[bar]

Materials
Installation 

set* Type key**
Product number

Dosing
head Gaskets Valve

balls AR FC FCM

7.5 16

PP

EPDM Ceramic
no DDA 7.5-16 AR-PP/E/C-F-

31U7U7BG 97722357 97722391 97722425

yes DDA 7.5-16 AR-PP/E/C-F-
31I003BG 97722358 97722392 97722426

FKM Ceramic
no DDA 7.5-16 AR-PP/V/C-F-

31U7U7BG 97722361 97722395 97722429

yes DDA 7.5-16 AR-PP/V/C-F-
31I003BG 97722362 97722396 97722430

PVC

EPDM Ceramic
no DDA 7.5-16 AR-PVC/E/C-F-

31U7U7BG 97722365 97722399 97722433

yes DDA 7.5-16 AR-PVC/E/C-F-
31I003BG 97722366 97722400 97722434

FKM Ceramic
no DDA 7.5-16 AR-PVC/V/C-F-

31U7U7BG 97722369 97722403 97722437

yes DDA 7.5-16 AR-PVC/V/C-F-
31I003BG 97722370 97722404 97722438

PVDF PTFE Ceramic
no DDA 7.5-16 AR-PV/T/C-F-

31U7U7BG 97722385 97722419 97722453

yes DDA 7.5-16 AR-PV/T/C-F-
31I003BG 97722386 97722420 97722454

SS PTFE SS 1.4401 no DDA 7.5-16 AR-SS/T/SS-F-
31VVBG 97722389 97722423 97722457

12 10

PP

EPDM Ceramic
no DDA 12-10 AR-PP/E/C-F-

31U7U7BG 97722459 97722493 97722527

yes DDA 12-10 AR-PP/E/C-F-31I004BG 97722460 97722494 97722528

FKM Ceramic
no DDA 12-10 AR-PP/V/C-F-

31U7U7BG 97722463 97722497 97722531

yes DDA 12-10 AR-PP/V/C-F-31I004BG 97722464 97722498 97722532

PVC

EPDM Ceramic
no DDA 12-10 AR-PVC/E/C-F-

31U7U7BG 97722467 97722501 97722535

yes DDA 12-10 AR-PVC/E/C-F-
31I004BG 97722468 97722502 97722536

FKM Ceramic
no DDA 12-10 AR-PVC/V/C-F-

31U7U7BG 97722471 97722505 97722539

yes DDA 12-10 AR-PVC/V/C-F-
31I004BG 97722472 97722506 97722540

PVDF PTFE Ceramic
no DDA 12-10 AR-PV/T/C-F-

31U7U7BG 97722487 97722521 97722555

yes DDA 12-10 AR-PV/T/C-F-31I004BG 97722488 97722522 97722556

SS PTFE SS 1.4401 no DDA 12-10 AR-SS/T/SS-F-31VVBG 97722491 97722525 97722559
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Q-Pulse
*Installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm)
** Also available in FC- and FCM-control version

17 7

PP

EPDM Ceramic
no DDA 17-7 AR-PP/E/C-F-

31U7U7BG 97722561 97722596 97722630

yes DDA 17-7 AR-PP/E/C-F-31I004BG 97722562 97722597 97722631

FKM Ceramic
no DDA 17-7 AR-PP/V/C-F-

31U7U7BG 97722565 97722600 97722634

yes DDA 17-7 AR-PP/V/C-F-31I004BG 97722566 97722601 97722635

PVC

EPDM Ceramic
no DDA 17-7 AR-PVC/E/C-F-

31U7U7BG 97722569 97722604 97722638

yes DDA 17-7 AR-PVC/E/C-F-
31I004BG 97722570 97722605 97722639

FKM Ceramic
no DDA 17-7 AR-PVC/V/C-F-

31U7U7BG 97722574 97722608 97722642

yes DDA 17-7 AR-PVC/V/C-F-
31I004BG 97722575 97722609 97722643

PVDF PTFE Ceramic
no DDA 17-7 AR-PV/T/C-F-31U7U7BG 97722590 97722624 97722658

yes DDA 17-7 AR-PV/T/C-F-31I004BG 97722591 97722625 97722659

SS PTFE SS 1.4401 no DDA 17-7 AR-SS/T/SS-F-31VVBG 97722594 97722628 97722662

30 4

PP

EPDM Ceramic
no DDA 30-4 AR-PP/E/C-F-

31U7U7BG 97722664 97722698 97722732

yes DDA 30-4 AR-PP/E/C-F-31I004BG 97722665 97722699 97722733

FKM Ceramic
no DDA 30-4 AR-PP/V/C-F-

31U7U7BG 97722668 97722702 97722736

yes DDA 30-4 AR-PP/V/C-F-31I004BG 97722669 97722703 97722737

PVC

EPDM Ceramic
no DDA 30-4 AR-PVC/E/C-F-

31U7U7BG 97722672 97722706 97722740

yes DDA 30-4 AR-PVC/E/C-F-
31I004BG 97722673 97722707 97722741

FKM Ceramic
no DDA 30-4 AR-PVC/V/C-F-

31U7U7BG 97722676 97722710 97722744

yes DDA 30-4 AR-PVC/V/C-F-
31I004BG 97722677 97722711 97722745

PVDF PTFE Ceramic
no DDA 30-4 AR-PV/T/C-F-31U7U7BG 97722692 97722726 97722760

yes DDA 30-4 AR-PV/T/C-F-31I004BG 97722693 97722727 97722761

SS PTFE SS 1.4401 no DDA 30-4 AR-SS/T/SS-F-31VVBG 97722696 97722730 97722764
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Q-Pulse
DDC, standard range

Power supply: 1x100-240 V, 50/60 Hz (switch mode)
Mains plug: USA, Canada
Valves: Standard
Connection set: Hose, 0.17" x 1/4“, 1/4" x 3/8", 3/8" x 1/2"

*Installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm) 
** Also available in AR-control version

Max. 
flow
[l/h]

Max.
pressure

[bar]

Materials
Installation 

set*
Type key**

Product number

Dosing
head

Gaskets
Valve
balls

A AR

6 10

PP

EPDM Ceramic
no DDC 6-10 A-PP/E/C-F-31U7U7BG 97721529 97721563

yes DDC 6-10 A-PP/E/C-F-31I003BG 97721530 97721564

FKM Ceramic
no DDC 6-10 A-PP/V/C-F-31U7U7BG 97721533 97721567

yes DDC 6-10 A-PP/V/C-F-31I003BG 97721534 97721568

PVC

EPDM Ceramic
no DDC 6-10 A-PVC/E/C-F-31U7U7BG 97721537 97721571

yes DDC 6-10 A-PVC/E/C-F-31I003BG 97721538 97721572

FKM Ceramic
no DDC 6-10 A-PVC/V/C-F-31U7U7BG 97721541 97721575

yes DDC 6-10 A-PVC/V/C-F-31I003BG 97721542 97721576

PTFE Ceramic
no DDC 6-10 A-PV/T/C-F-31U7U7BG 97721557 97721591

yes DDC 6-10 A-PV/T/C-F-31I003BG 97721558 97721592

SS PTFE SS 1.4401 no DDC 6-10 A-SS/T/SS-F-31VVBG 97721561 97721595

9 7

PP

EPDM Ceramic
no DDC 9-7 A-PP/E/C-F-31U7U7BG 97721597 97721631

yes DDC 9-7 A-PP/E/C-F-31I004BG 97721598 97721632

FKM Ceramic
no DDC 9-7 A-PP/V/C-F-31U7U7BG 97721601 97721635

yes DDC 9-7 A-PP/V/C-F-31I004BG 97721602 97721636

PVC

EPDM Ceramic
no DDC 9-7 A-PVC/E/C-F-31U7U7BG 97721605 97721639

yes DDC 9-7 A-PVC/E/C-F-31I004BG 97721606 97721640

FKM Ceramic
no DDC 9-7 A-PVC/V/C-F-31U7U7BG 97721609 97721643

yes DDC 9-7 A-PVC/V/C-F-31I004BG 97721610 97721644

PVDF PTFE Ceramic
no DDC 9-7 A-PV/T/C-F-31U7U7BG 97721625 97721659

yes DDC 9-7 A-PV/T/C-F-31I004BG 97721626 97721660

SS PTFE SS 1.4401 no DDC 9-7 A-SS/T/SS-F-31VVBG 97721629 97721663

15 4

PP

EPDM Ceramic
no DDC 15-4 A-PP/E/C-F-31U7U7BG 97721665 97721699

yes DDC 15-4 A-PP/E/C-F-31I004BG 97721666 97721700

FKM Ceramic
no DDC 15-4 A-PP/V/C-F-31U7U7BG 97721669 97721703

yes DDC 15-4 A-PP/V/C-F-31I004BG 97721670 97721704

PVC

EPDM Ceramic
no DDC 15-4 A-PVC/E/C-F-31U7U7BG 97721673 97721707

yes DDC 15-4 A-PVC/E/C-F-31I004BG 97721674 97721708

FKM Ceramic
no DDC 15-4 A-PVC/V/C-F-31U7U7BG 97721677 97721711

yes DDC 15-4 A-PVC/V/C-F-31I004BG 97721678 97721712

PVDF PTFE Ceramic
no DDC 15-4 A-PV/T/C-F-31U7U7BG 97721693 97721727

yes DDC 15-4 A-PV/T/C-F-31I004BG 97721694 97721728

SS PTFE SS 1.4401 no DDC 15-4 A-SS/T/SS-F-31VVBG 97721697 97721731
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Q-Pulse
DDE, standard range

Power supply: 1x100-240 V, 50/60 Hz (switch mode)
Mains plug: USA, Canada
Valves: Standard
Connection set: Hose, 0.17" x 1/4“, 1/4" x 3/8", 3/8" x 1/2"

*Installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm) 
** Also available in P-control version

Max. 
flow
[l/h]

Max.
pressure

[bar]

Materials
Installation 

set*
Type key**

Product number

Dosing
head

Gaskets
Valve
balls

B P

6 10

PP

EPDM Ceramic
no DDE 6-10 B-PP/E/C-F-31U7U7BG 97721051 97721085

yes DDE 6-10 B-PP/E/C-F-31I003BG 97721052 97721086

FKM Ceramic
no DDE 6-10 B-PP/V/C-F-31U7U7BG 97721055 97721089

yes DDE 6-10 B-PP/V/C-F-31I003BG 97721056 97721090

PVC

EPDM Ceramic
no DDE 6-10 B-PVC/E/C-F-31U7U7BG 97721059 97721093

yes DDE 6-10 B-PVC/E/C-F-31I003BG 97721060 97721094

FKM Ceramic
no DDE 6-10 B-PVC/V/C-F-31U7U7BG 97721063 97721097

yes DDE 6-10 B-PVC/V/C-F-31I003BG 97721064 97721098

PVDF PTFE Ceramic
no DDE 6-10 B-PV/T/C-F-31U7U7BG 97721079 97721113

yes DDE 6-10 B-PV/T/C-F-31I003BG 97721080 97721114

SS PTFE SS 1.4401 no DDE 6-10 B-SS/T/SS-F-31VVBG 97721083 97721117

15 4

PP

EPDM Ceramic
no DDE 15-4 B-PP/E/C-F-31U7U7BG 97721119 97721153

yes DDE 15-4 B-PP/E/C-F-31I004BG 97721120 97721154

FKM Ceramic
no DDE 15-4 B-PP/V/C-F-31U7U7BG 97721123 97721157

yes DDE 15-4 B-PP/V/C-F-31I004BG 97721124 97721158

PVC

EPDM Ceramic
no DDE 15-4 B-PVC/E/C-F-31U7U7BG 97721127 97721161

yes DDE 15-4 B-PVC/E/C-F-31I004BG 97721128 97721162

FKM Ceramic
no DDE 15-4 B-PVC/V/C-F-31U7U7BG 97721131 97721165

yes DDE 15-4 B-PVC/V/C-F-31I004BG 97721132 97721166

PVDF PTFE Ceramic
no DDE 15-4 B-PV/T/C-F-31U7U7BG 97721147 97721181

yes DDE 15-4 B-PV/T/C-F-31I004BG 97721148 97721182

SS PTFE SS 1.4401 no DDE 15-4 B-SS/T/SS-F-31VVBG 97721151 97721186
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Q-Pulse
DDA, DDC, DDE, non-standard range

Key to the designations of the three following tables:

Non-standard range

Max.
flow and
pressure

Control
variant

Materials of dosing 
head,

gaskets and valve balls

Control 
cube

position

Supply 
voltage

Valve
type

Connection / Installation set Mains plug Design

[gph-psi
([l/h)-(bar)]

see
page 7 

in
Product
Guide

PP = Polypropylene
PVC = Polyvinyl chloride
PV = PVDF
SS = Stainless steel
316L - 1.4401

Gaskets:
E = EPDM
V = FKM
T = PTFE

Valve balls:
C = Ceramic
SS = Stainless steel
316 - 1.4401

F = Front-
mounted 
(change to left 
and right
possible)

X = No control 
cube

3 = 1x100-240 V,
50/60 Hz

I  = 24-48 VDC 
(DDC)

1 = Standard

2 = Spring-
loaded
(HV-
Version)

Connection, suction/ discharge
U2U2 = Tube, 4/6mm, 6/9mm,
6/12mm, 9/12mm
U7U7 = Tube, 0.17"x1/4“,
1/4"x3/8", 3/8"x1/2"
AA = Threaded, Rp 1/4“, female (SS)
VV = Threaded, NPT 1/4“, female (SS)
XX = Without connector

Installation set* 
I001 = 4/6mm up to
2.0 gph, 232 psi (7.5l/h, 16 bar) 

I002 = 9/12mm up to
15.85 gph, 188.5 psi (60l/h, 13 bar)

I003 = 0.17"x1/4“ up to
2.0 gph, 232 psi (7.5l/h, 16 bar)

I004 = 3/8"x1/2" up to
15.85 gph, 145 psi (60l/h, 10 bar)

B = USA, Canada
X = No plug

F = EU (Schuko)
G = UK
I = Australia,
New Zealand,
Taiwan
E = Switzerland
J = Japan
L = Argentina

G = Grundfos

DDA

Dosing
head

Gasket Ball

2.0-232
(7.5-16)

AR
FC

FCM

PP E
V C

F 3 1
2

U2U2
U7U7

XX
I001
I003

F
B
G
I
E
J
L

G

PVC E
V
T

C
PV

SS T SS F 3 1
2

AA
VV
XX

3.17-150
(12-10)

4.5-101.5
(17-7)

8-60
(30-4)

AR
FC

FCM

PP E
V C

F 3 1
2

U2U2
U7U7

XX
I002
I004

PVC E
V
T

C
PV

SS T SS F 3 1
2

AA
VV
XX

DDC

Dosing
head

Gasket Ball

1.5-150
(6-10)

A
AR

PP E
V C

F 3
I

1
2

U2U2
U7U7

XX
I001
I003

F
B
G
I
E
J
L

G

PVC E
V
T

C
PV

SS T SS F 3
I

1
2

AA
VV
XX

2.4-101
(9-7)

4-60
(15-4)

A
AR

PP E
V C

F 3
I

1
2

U2U2
U7U7

XX
I002
I004

PVC E
V
T

C
PV

SS T SS F 3
I

1
2

AA
VV
XX

Note: PTFE balls available as a separate kit,not a configurable non-standard option.
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Q-Pulse
DDE

1.5-150
(6-10)

B
P

PP E
V C

X 3 1
2

U2U2
U7U7

XX
I001
I003

F
B
G
I
E
J
L

G

PVC E
V
T

C
PV

SS T SS X 3 1
2

AA
VV
XX

4-60
(15-4)

B
P

PP E
V C

X 3 1
2

U2U2
U7U7

XX
I002
I004

PVC E
V
T

C
PV

SS T SS X 3 1
2

AA
VV
XX

*Installation set includes: 2 pump connections, foot valve, injection valve,19.6 ft (6 m) PE discharge tubing, 6.5 ft (2 m) PVC suction tubing,
6.5 ft (2 m) PVC vent tubing (4/6 mm).

Non-standard range

Max.
flow and

pressure

Control

variant

Materials of dosing 
head,

gaskets and valve balls

Control 
cube

position

Supply 

voltage

Valve

type
Connection / Installation set Mains plug Design

[gph-psi
([l/h)-(bar)]

see
page 7 

in
Product
Guide

PP = Polypropylene
PVC = Polyvinyl chloride
PV = PVDF
SS = Stainless steel
316L - 1.4401

Gaskets:
E = EPDM
V = FKM
T = PTFE

Valve balls:
C = Ceramic
SS = Stainless steel
316 - 1.4401

F = Front-
mounted 
(change to left 
and right
possible)

X = No control 
cube

3 = 1x100-240 V,
50/60 Hz

I  = 24-48 VDC 
(DDC)

1 = Standard

2 = Spring-
loaded
(HV-
Version)

Connection, suction/ discharge
U2U2 = Tube, 4/6mm, 6/9mm,
6/12mm, 9/12mm
U7U7 = Tube, 0.17"x1/4“,
1/4"x3/8", 3/8"x1/2"
AA = Threaded, Rp 1/4“, female (SS)
VV = Threaded, NPT 1/4“, female (SS)
XX = Without connector

Installation set* 
I001 = 4/6mm up to
2.0 gph, 232 psi (7.5l/h, 16 bar) 

I002 = 9/12mm up to
15.85 gph, 188.5 psi (60l/h, 13 bar)

I003 = 0.17"x1/4“ up to
2.0 gph, 232 psi (7.5l/h, 16 bar)

I004 = 3/8"x1/2" up to
15.85 gph, 145 psi (60l/h, 10 bar)

B = USA, Canada
X = No plug

F = EU (Schuko)
G = UK
I = Australia,
New Zealand,
Taiwan
E = Switzerland
J = Japan
L = Argentina

G = Grundfos
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Pumped liquids

List of pumped liquids

The resistance table below is intended as a general 
guide for material resistance (at room temperature), 
and does not replace testing of the chemicals and pump 
materials under specific working conditions.

The data shown are based on information from various 
sources available, but many factors (purity,

temperature, abrasive particles, etc.) may affect the 
chemical resistance of a given material. 

Note: Some of the liquids in this table may be toxic, 

corrosive or hazardous. Please be careful when 

handling these liquids. Please check chemical

compatibility with your chemical supplier.

For further information see Pumped Liquid Guide.

Pumped liquid (68 °F or 20 °C) Material

Dosing head Gasket Ball

Description Chemical Concentration P P P V D S S
 

1
.

P V C F K M E P D P T F C e
r

a

Acetic acid CH3COOH

25 –

60 –

85 – – –

Aluminium chloride AlCl3 40 –

Aluminium sulphate Al2(SO4)3 60

Ammonia, aqueous NH4OH 28 –

Calcium hydroxide 7 Ca(OH)2

Calcium hypochlorite Ca(OCl)2 20 –

Chromic acid 5 H2CrO4

10

30 – –

40 – – –

50 – – –

Copper sulphate CuSO4 30

Ferric chloride 3 FeCl3 100 –

Ferric sulphate 3 Fe2(SO4)3 100

Ferrous chloride FeCl2 100 –

Ferrous sulphate FeSO4 50

Hydrochloric acid HCl
< 25 –

25-37 – –

Hydrogen peroxide H2O2 30

Nitric acid HNO3

10

30

40

70 – – –

Peracetic acid CH3COOOH 5 – –

Potassium hydroxide KOH 50 – –

Potassium permanganate KMnO4 10 –

Sodium chlorate NaClO3 30

Sodium chloride NaCl 30 –

Sodium chlorite NaClO2 20 – –

Sodium hydroxide NaOH

20

30 –

50 –

Sodium hypochlorite NaOCl 20 –

Sodium sulphide Na2S 30

Sodium sulphite 6 Na2SO3 20

Sulphurous acid H2SO3 6

Sulphuric acid 4 H2SO4
< 80 –

80-98 – – –

 Resistant 3 Risk of crystallization.

 Limited resistance 4 Reacts violently with water and generates much heat. 

– Not resistant 5 Must be fluoride-free when glass balls are used.
6 In neutral solutions.
7 Saturated solution 0.1 %.
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DDA, DDC, DDEFurther product 
documentation

WebCAPS
WebCAPS is a Web-based Computer Aided Product 
Selection program available on www.grundfos.com.

WebCAPS contains detailed information on more than 
185,000 Grundfos products in more than 20 languages.

In WebCAPS, all information is divided into 6 sections:

• Catalog
• Literature
• Service
• Sizing
• Replacement
• CAD drawings.

Catalog 

This section is based on fields of application and pump types, and 
contains 
• technical data
• curves (QH, Eta, P1, P2, etc) which can be adapted to the den-

sity and viscosity of the pumped liquid and show the number of 
pumps in operation

• product photos
• dimensional drawings
• wiring diagrams
• quotation texts, etc.

Literature 

In this section you can access all the latest documents of a given 
pump, such as
• product guides
• installation and operating instructions
• service documentation, such as Service kit catalog

and Service kit instructions
• quick guides
• product brochures, etc.

Service 

This section contains an easy-to-use interactive service catalog. 
Here you can find and identify service parts of both existing and
discontinued Grundfos pumps.
Furthermore, this section contains service videos showing you how 
to replace service parts.
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WinCAPS

WinCAPS CD-ROM

WinCAPS is a Windows-based Computer Aided 
Product Selection program containing detailed informa-
tion on more than 185,000 Grundfos products in more 
than 20 languages.

The program contains the same features and functions 
as WebCAPS, but is an ideal solution if no Internet 
connection is available.

WinCAPS is available on CD-ROM and updated once a 
year.

Sizing 

This section is based on different fields of application and installa-
tion examples, and gives easy step-by-step instructions in how to
• select the most suitable and efficient pump for your installation
• carry out advanced calculations based on energy consumption, 

payback periods, load profiles, life cycle costs, etc.
• analyse your selected pump via the built-in life cycle cost tool
• determine the flow velocity in wastewater applications, etc.

Replacement 

In this section you find a guide to selecting and comparing replace-
ment data of an installed pump in order to replace the pump with a 
more efficient Grundfos pump. 
The section contains replacement data of a wide range of pumps 
produced by other manufacturers than Grundfos.

Based on an easy step-by-step guide, you can compare Grundfos 
pumps with the one you have installed on your site. When you have 
specified the installed pump, the guide will suggest a number of 
Grundfos pumps which can improve both comfort and efficiency.

CAD drawings 

In this section it is possible to download 2-dimensional (2D) and
3-dimensional (3D) CAD drawings of most Grundfos pumps.

These formats are available in WebCAPS:

2-dimensional drawings:
• .dxf, wireframe drawings
• .dwg, wireframe drawings.

3-dimensional drawings:
• .dwg, wireframe drawings (without surfaces)
• .stp, solid drawings (with surfaces)
• .eprt, E-drawings.

0 1

Subject to alterations.
 Id TMS1376 Active 04/08/2015 Page 1136 of 1480



Further product 
documentation

DDA, DDC, DDE

41

Available Grundfos Dosing brochures:

Smart Digital brochure L-SD-SL-01 

Dosing All Product brochure L-DOS-SL-02

Dosing Systems brochure L-DOS-SL-01

Instrumentation brochure L-INS-SL-01

Disinfection brochure L-DD-SL-15

SmartDigital_US.book  Page 41  Thursday, December 16, 2010  4:47 PM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1137 of 1480



DDA, DDC, DDE

42

SmartDigital_US.book  Page 42  Thursday, December 16, 2010  4:47 PM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1138 of 1480



DDA, DDC, DDE

43

SmartDigital_US.book  Page 43  Thursday, December 16, 2010  4:47 PM

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1139 of 1480



GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario L6H 6C9 Canada
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

Bombas GRUNDFOS de Mexico S.A. de C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. Mexico 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

www.grundfos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

L-SD-PG-001 12.10
US

© 2010 Grundfos Pumps Corp.
The name Grundfos, the Grundfos logo, and the payoff Be–Think–Innovate are registrated trademarks 
owned by Grundfos Management A/S or Grundfos A/S, Denmark. All rights reserved worldwide.
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Dismantling
Remove the nuts of the pump housing.

1

Remove the pump housing. It may be necessary to 
loosen it from the motor stool with a plastic hammer.

2

Remove the O-ring.

3

Hold the impeller with a strap wrench, and slacken the 
impeller nut. Remove the impeller nut, spring washer and 
washer from the shaft.

4

3
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Remove the impeller using a puller.

5

Remove the key.

6

7

Shaft seals
Rotating part:
Type MG13: Steps 8 and 9.
Type HJ92: Steps 8 and 10.
Type M7N: Steps 8 and 11-12.

Stationary part:
All types: Step 19.

Remove the spacer rings, if any, from the shaft seal.

8

Shaft seal, type MG13: Pull off the rotating shaft seal 
part using two screwdrivers.

9

Shaft seal, type HJ92: Pull off the rotating shaft seal part 
using two screwdrivers.

10
4
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Shaft seal, type M7N: Remove the spring retainer.

11

Shaft seal, type M7N: Remove the seal ring with O-ring 
using two screwdrivers.

12
Pump with clamped cover: Remove the cover.

13

Pump with separate motor stool: Remove the screws 
holding cover and motor stool together.

14
Pump with separate motor stool: Remove the cover.

15

Pump with integrated motor stool: Remove the 
coupling guards.

16
5
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Pump with integrated motor stool: Remove the screws 
holding motor stool and motor together.

17

Pump with integrated motor stool: Remove the motor 
stool. It may be necessary to loosen it from the motor 
with a plastic hammer.

18
Remove the stationary shaft seal part by pushing it from 
the back.

19

Slacken the screws fixing the pump shaft on the motor 
shaft.

20
Remove the pump shaft. It may be necessary to loosen it 
with a pinch bar or similar tool.

21

A split pump shaft is to be removed in the same way as a 
welded pump shaft.

22
6
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Replacing the wear ring
1
Wear rings

Cast iron or bronze wear ring: Steps 2-4.
Stainless steel wear ring: Steps 5-8.

Pump with cast iron or bronze wear ring: Insert the 
hook of the puller under the wear ring.

2

Knock the impact block against the puller end stop. Move 
the puller to another position under the wear ring.

3

Knock the new wear ring home using a piece of wood as 
a buffer. Repeat steps 2-4 for the second wear ring of the 
pump.

4

7
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Pump with stainless steel wear ring: Unscrew the 
screws of the wear ring, and remove the wear ring.

5

The two types of stainless steel wear ring: Without and 
with carbon-graphite-filled PTFE ring.

6

Fit the new wear ring.

7

Fasten the wear ring with the four screws. Tighten the 
screws to 5 Nm. Repeat steps 5-8 for the second wear 
ring of the pump.

8

8
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Assembling the pump
Lubricate the motor shaft with Rocol Sapphire Aqua Sil.

1

Push the pump shaft home on the motor shaft. Make sure 
that the pump shaft does not move when you release it.

2

Apply a drop of Loctite 243 to the set screws.

3

Tighten the screws. M5: 6 Nm. M6: 8 Nm. M8: 15 Nm.

4

9
S1376 Active 04/08/2015 Page 1149 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
Fit the motor stool on the motor.

5

Fit the screws of the motor stool, and tighten them. 
M8: 12 Nm. M10: 25 Nm. M12: 40 Nm. M16: 100 Nm. 
M20: 150 Nm. M24: 200 Nm.

6

Fit the mounting bush on the pump shaft.

7

Pump with clamped cover: Fit the cover on the motor 
stool.

8

Pump with separate motor stool: Fit the cover on the 
motor stool.

9

Pump with separate motor stool: Fasten the cover on 
the motor stool. M10: 45 Nm. M12: 80 Nm.
M16: 145 Nm. M24: 200 Nm.

10
10
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11

Shaft seals
Stationary part:
All types: Steps 12-14.

Rotating part:
Type MG13: Steps 15-16 and 23-24.
Type HJ92: Steps 17-19 and 23-24.
Type M7N: Steps 20-22 and 23-24.

Spray soapy water on the pump shaft and the mounting 
bush.

12
Fit the stationary shaft seal part on the shaft. Do not 
touch the seal face with your fingers.

13

Press the stationary shaft seal part home using a punch 
of soft material.

14
Shaft seal, type MG13: Spray soapy water on the 
rotating shaft seal part.

15

Shaft seal, type MG13: Press the rotating shaft seal part 
home using a punch of soft material.

16
11
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Shaft seal, type HJ92: Remove the screws, if any, from 
the rotating shaft seal part, and discard them.

17

Shaft seal, type HJ92: Spray soapy water on the rotating 
shaft seal part.

18
Shaft seal, type HJ92: Press the rotating shaft seal part 
home using a punch of soft material.

19

Shaft seal, type M7N: Remove the screws, if any, from 
the rotating shaft seal part, and discard them.

20
Shaft seal, type M7N: Spray soapy water on the rotating 
shaft seal part.

21

Shaft seal, type M7N: Press the rotating shaft seal part 
home using a punch of soft material.

22
12
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Fit spacer rings, if required, on the shaft.

23

Remove the mounting bush from the shaft.

24
Fit the key.

25

Fit the impeller.

26
Fit the washer, spring washer and impeller nut.

27

Hold the impeller with a strap wrench, and tighten the 
impeller nut. M14: 70 Nm. M18: 155 Nm. M24: 375 Nm. 
M27: 375 Nm. M33: 375 Nm.

28
13
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Fit the O-ring on the cover, and lubricate it with O-ring 
grease (Rocol Sapphire Aqua Sil).

29

Fit the pump housing.

30
Cross-tighten the nuts of the pump housing. M10: 45 Nm. 
M12: 80 Nm. M16: 145 Nm. M24: 200 Nm.

31

Check that the pump shaft can rotate freely.

32
Fit the coupling guards, and tighten them to 6 Nm.

33
14
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
Представительство ГРУНДФОС в 
Минске
220090 Минск ул.Олешева 14 
Телефон: (8632) 62-40-49
Факс: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
Mark GRUNDFOS Ltda.
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
51 Floor, Raffles City
No. 268 Xi Zang Road. (M)
Shanghai 200001
PRC
Phone: +86-021-612 252 22
Telefax: +86-021-612 253 33

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Čajkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:
e-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F, 
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332
e-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 
39
Тел. (+7) 495 737 30 00,  564 88 00
Факс (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
Lunnagårdsgatan 6 
431 90 Mölndal 
Tel.: +46-0771-32 23 00 
Telefax: +46-31 331 94 60 

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
947/168 Moo 12, Bangna-Trad Rd., K.M. 
3,
Bangna, Phrakanong
Bangkok 10260 
Phone: +66-2-744 1785 ... 91
Telefax: +66-2-744 1775 ... 6

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 11.01.2008
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www.grundfos.com

Subject to alterations.

96778602 0208 GB

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

GRUNDFOS A/S . DK-8850 Bjerringbro . Denmark
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GRUNDFOS INSTRUCTIONS
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Installation and operating instructions

Supplement to Quick Guide
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Declaration of Conformity

GB Declaration of Conformity
We, Grundfos, declare under our sole responsibility that the product CM 
Booster PM1, to which this declaration relates, is in conformity with 
these Council directives on the approximation of the laws of the EC 
member states:
– Machinery Directive (2006/42/EC).

Standards used: EN 809: 1998, EN 60204-1: 2006.
– Low Voltage Directive (2006/95/EC).

Standards used: EN 60335-1: 2002 and EN 60335-2-41: 2003.
– EMC Directive (2004/108/EC).

Standards used: EN 60730-1: 2000 and EN 60730-1, A16: 2007.

BG Декларация за съответствие
Ние, фирма Grundfos, заявяваме с пълна отговорност, че продукта 
CM Booster PM1, за който се отнася настоящата декларация, 
отговаря на следните указания на Съвета за уеднаквяване на 
правните разпоредби на държавите членки на ЕС:
– Директива за машините (2006/42/EC).

Приложени стандарти: EN 809: 1998, EN 60204-1: 2006.
– Директива за нисковолтови системи (2006/95/EC).

Приложени стандарти: EN 60335-1: 2002 и EN 60335-2-41: 2003.
– Директива за електромагнитна съвместимост (2004/108/EC).

Приложени стандарти: EN 60730-1: 2000 и 
EN 60730-1, A16: 2007.

CZ Prohlášení o shodě
My firma Grundfos prohlašujeme na svou plnou odpovědnost, že 
výrobek CM Booster PM1, na nějž se toto prohlášení vztahuje, je v 
souladu s ustanoveními směrnice Rady pro sblížení právních předpisů 
členských států Evropského společenství v oblastech:
– Směrnice pro strojní zařízení (2006/42/ES).

Použité normy: EN 809: 1998, EN 60204-1: 2006.
– Směrnice pro nízkonapět’ové aplikace (2006/95/ES).

Použité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003.
– Směrnice pro elektromagnetickou kompatibilitu (EMC) 

(2004/108/ES).
Použité normy: EN 60730-1: 2000 a EN 60730-1, A16: 2007.

DK Overensstemmelseserklæring
Vi, Grundfos, erklærer under ansvar at produktet CM Booster PM1 som 
denne erklæring omhandler, er i overensstemmelse med disse af 
Rådets direktiver om indbyrdes tilnærmelse til EF-medlemsstaternes 
lovgivning:
– Maskindirektivet (2006/42/EF).

Anvendte standarder: EN 809: 1998, EN 60204-1: 2006.
– Lavspændingsdirektivet (2006/95/EF).

Anvendte standarder: EN 60335-1: 2002 og EN 60335-2-41: 2003.
– EMC-direktivet (2004/108/EF).

Anvendte standarder: EN 60730-1: 2000 og EN 60730-1, A16: 2007.

DE Konformitätserklärung
Wir, Grundfos, erklären in alleiniger Verantwortung, dass das Produkt 
CM Booster PM1, auf das sich diese Erklärung bezieht, mit den 
folgenden Richtlinien des Rates zur Angleichung der Rechtsvorschriften 
der EU-Mitgliedsstaaten übereinstimmt:
– Maschinenrichtlinie (2006/42/EG).

Normen, die verwendet wurden: EN 809: 1998, EN 60204-1: 2006.
– Niederspannungsrichtlinie (2006/95/EG).

Normen, die verwendet wurden: EN 60335-1: 2002 und 
EN 60335-2-41: 2003.

– EMV-Richtlinie (2004/108/EG).
Normen, die verwendet wurden: EN 60730-1: 2000 und 
EN 60730-1, A16: 2007.

EE Vastavusdeklaratsioon
Meie, Grundfos, deklareerime enda ainuvastutusel, et toode CM 
Booster PM1, mille kohta käesolev juhend käib, on vastavuses EÜ 
Nõukogu direktiividega EMÜ liikmesriikide seaduste ühitamise kohta, 
mis käsitlevad:
– Masinate ohutus (2006/42/EC).

Kasutatud standardid: EN 809: 1998, EN 60204-1: 2006.
– Madalpinge direktiiv (2006/95/EC).

Kasutatud standardid: EN 60335-1: 2002 ja EN 60335-2-41: 2003.
– Elektromagnetiline ühilduvus (EMC direktiiv) (2004/108/EC).

Kasutatud standardid: EN 60730-1: 2000 ja EN 60730-1, A16: 2007.

GR Δήλωση Συμμόρφωσης
Εμείς, η Grundfos, δηλώνουμε με αποκλειστικά δική μας ευθύνη ότι τα 
προϊόντα CM Booster PM1, στα οποία αναφέρεται η παρούσα δήλωση, 
συμμορφώνονται με τις εξής Οδηγίες του Συμβουλίου περί προσέγγισης 
των νομοθεσιών των κρατών μελών της ΕΕ:
– Οδηγία για μηχανήματα (2006/42/EC).

Πρότυπα που χρησιμοποιήθηκαν: EN 809: 1998, EN 60204-1: 2006.
– Οδηγία χαμηλής τάσης (2006/95/EC).

Πρότυπα που χρησιμοποιήθηκαν: EN 60335-1: 2002 και 
EN 60335-2-41: 2003.

– Οδηγία Ηλεκτρομαγνητικής Συμβατότητας (EMC) (2004/108/EC).
Πρότυπα που χρησιμοποιήθηκαν: EN 60730-1: 2000 και 
EN 60730-1, A16: 2007.

ES Declaración de Conformidad
Nosotros, Grundfos, declaramos bajo nuestra propia responsabilidad 
que el producto CM Booster PM1, al cual se refiere esta declaración, 
está conforme con las Directivas del Consejo en la aproximación de las 
leyes de los Estados Miembros del EM:
– Directiva de Maquinaria (2006/42/CE).

Normas aplicadas: EN 809: 1998, EN 60204-1: 2006.
– Directiva de Baja Tensión (2006/95/CE).

Normas aplicadas: EN 60335-1: 2002 y EN 60335-2-41: 2003.
– Directiva EMC (2004/108/CE).

Normas aplicadas: EN 60730-1: 2000 y EN 60730-1, A16: 2007.

FR Déclaration de Conformité
Nous, Grundfos, déclarons sous notre seule responsabilité, que le 
produit CM Booster PM1, auquel se réfère cette déclaration, est 
conforme aux Directives du Conseil concernant le rapprochement des 
législations des Etats membres CE relatives aux normes énoncées 
ci-dessous :
– Directive Machines (2006/42/CE).

Normes utilisées : EN 809 : 1998, EN 60204-1 : 2006.
– Directive Basse Tension (2006/95/CE).

Normes utilisées : EN 60335-1 : 2002 et EN 60335-2-41 : 2003.
– Directive Compatibilité Electromagnétique CEM (2004/108/CE).

Normes utilisées : EN 60730-1 : 2000 et EN 60730-1, A16 : 2007.

HR Izjava o usklađenosti
Mi, Grundfos, izjavljujemo pod vlastitom odgovornošću da je proizvod 
CM Booster PM1, na koji se ova izjava odnosi, u skladu s direktivama 
ovog Vijeća o usklađivanju zakona država članica EU:
– Direktiva za strojeve (2006/42/EZ).

Korištene norme: EN 809: 1998, EN 60204-1: 2006.
– Direktiva za niski napon (2006/95/EZ).

Korištene norme: EN 60335-1: 2002 i EN 60335-2-41: 2003.
– Direktiva za elektromagnetsku kompatibilnost (2004/108/EZ).

Korištene norme: EN 60730-1: 2000 i EN 60730-1, A16: 2007.

IT Dichiarazione di Conformità
Grundfos dichiara sotto la sua esclusiva responsabilità che il prodotto 
CM Booster PM1, al quale si riferisce questa dichiarazione, è conforme 
alle seguenti direttive del Consiglio riguardanti il riavvicinamento delle 
legislazioni degli Stati membri CE:
– Direttiva Macchine (2006/42/CE).

Norme applicate: EN 809: 1998, EN 60204-1: 2006.
– Direttiva Bassa Tensione (2006/95/CE).

Norme applicate: EN 60335-1: 2002 e EN 60335-2-41: 2003.
– Direttiva EMC (2004/108/CE).

Norme applicate: EN 60730-1: 2000 e EN 60730-1, A16: 2007.

LV Paziņojums par atbilstību prasībām
Sabiedrība GRUNDFOS ar pilnu atbildību dara zināmu, ka produkts CM 
Booster PM1, uz kuru attiecas šis paziņojums, atbilst šādām Padomes 
direktīvām par tuvināšanos EK dalībvalstu likumdošanas normām:
– Mašīnbūves direktīva (2006/42/EK).

Piemērotie standarti: EN 809: 1998, EN 60204-1: 2006.
– Zema sprieguma direktīva (2006/95/EK).

Piemērotie standarti: EN 60335-1: 2002 un EN 60335-2-41: 2003.
– Elektromagnētiskās saderības direktīva (2004/108/EK).

Piemērotie standarti: EN 60730-1: 2000 un EN 60730-1, A16: 2007.
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LT Atitikties deklaracija
Mes, Grundfos, su visa atsakomybe pareiškiame, kad gaminys CM 
Booster PM1, kuriam skirta ši deklaracija, atitinka šias Tarybos 
Direktyvas dėl Europos Ekonominės Bendrijos šalių narių įstatymų 
suderinimo:
– Mašinų direktyva (2006/42/EB).

Taikomi standartai: EN 809: 1998, EN 60204-1: 2006.
– Žemų įtampų direktyva (2006/95/EB).

Taikomi standartai: EN 60335-1: 2002 ir EN 60335-2-41: 2003.
– EMS direktyva (2004/108/EB).

Taikomi standartai: EN 60730-1: 2000 ir EN 60730-1, A16: 2007.

HU Megfelelőségi nyilatkozat
Mi, a Grundfos, egyedüli felelősséggel kijelentjük, hogy a CM Booster 
PM1 termék, amelyre jelen nyilatkozik vonatkozik, megfelel az Európai 
Unió tagállamainak jogi irányelveit összehangoló tanács alábbi 
előírásainak:
– Gépek (2006/42/EK).

Alkalmazott szabványok: EN 809: 1998, EN 60204-1: 2006.
– Kisfeszültségű Direktíva (2006/95/EK).

Alkalmazott szabványok: EN 60335-1: 2002 és 
EN 60335-2-41: 2003.

– EMC Direktíva (2004/108/EK).
Alkalmazott szabványok: EN 60730-1: 2000 és 
EN 60730-1, A16: 2007.

NL Overeenkomstigheidsverklaring
Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat 
het product CM Booster PM1 waarop deze verklaring betrekking heeft, 
in overeenstemming is met de Richtlijnen van de Raad in zake de 
onderlinge aanpassing van de wetgeving van de EG lidstaten 
betreffende:
– Machine Richtlijn (2006/42/EC).

Gebruikte normen: EN 809: 1998, EN 60204-1: 2006.
– Laagspannings Richtlijn (2006/95/EC).

Gebruikte normen: EN 60335-1: 2002 en EN 60335-2-41: 2003.
– EMC Richtlijn (2004/108/EC).

Gebruikte normen: EN 60730-1: 2000 en EN 60730-1, A16: 2007.

UA Свідчення про відповідність вимогам
Компанія Grundfos заявляє про свою виключну відповідальність за 
те, що продукт CM Booster PM1, на який поширюється дана 
декларація, відповідає таким рекомендаціям Ради з уніфікації 
правових норм країн - членів ЕС:
– Механічні прилади (2006/42/ЕС).

Стандарти, що застосовувалися: EN 809: 1998, 
EN 60204-1: 2006.

– Низька напруга (2006/95/EC).
Стандарти, що застосовувалися: EN 60335-1: 2002 та 
EN 60335-2-41: 2003.

– Електромагнітна сумісність (2004/108/EC).
Стандарти, що застосовувалися: EN 60730-1: 2000 та 
EN 60730-1, A16: 2007.

PL Deklaracja zgodności
My, Grundfos, oświadczamy z pełną odpowiedzialnością, że nasze 
wyroby CM Booster PM1, których deklaracja niniejsza dotyczy, są 
zgodne z następującymi wytycznymi Rady d/s ujednolicenia przepisów 
prawnych krajów członkowskich WE:
– Dyrektywa Maszynowa (2006/42/WE).

Zastosowane normy: EN 809: 1998, EN 60204-1: 2006.
– Dyrektywa Niskonapięciowa (LVD) (2006/95/WE).

Zastosowane normy: EN 60335-1: 2002 oraz EN 60335-2-41: 2003.
– Dyrektywa EMC (2004/108/WE).

Zastosowane normy: EN 60730-1: 2000 oraz 
EN 60730-1, A16: 2007.

PT Declaração de Conformidade
A Grundfos declara sob sua única responsabilidade que o produto CM 
Booster PM1, ao qual diz respeito esta declaração, está em 
conformidade com as seguintes Directivas do Conselho sobre a 
aproximação das legislações dos Estados Membros da CE:
– Directiva Máquinas (2006/42/CE).

Normas utilizadas: EN 809: 1998, EN 60204-1: 2006.
– Directiva Baixa Tensão (2006/95/CE).

Normas utilizadas: EN 60335-1: 2002 e EN 60335-2-41: 2003.
– Directiva EMC (compatibilidade electromagnética) (2004/108/CE).

Normas utilizadas: EN 60730-1: 2000 e EN 60730-1, A16: 2007.

RU Декларация о соответствии
Мы, компания Grundfos, со всей ответственностью заявляем, что 
изделия CM Booster PM1, к которым относится настоящая 
декларация, соответствуют следующим Директивам Совета 
Евросоюза об унификации законодательных предписаний стран-
членов ЕС:
– Механические устройства (2006/42/ЕС).

Применявшиеся стандарты: EN 809: 1998, EN 60204-1: 2006.
– Низковольтное оборудование (2006/95/EC).

Применявшиеся стандарты: EN 60335-1: 2002 и 
EN 60335-2-41: 2003.

– Электромагнитная совместимость (2004/108/EC).
Применявшиеся стандарты: EN 60730-1: 2000 и 
EN 60730-1, A16: 2007.

RO Declaraţie de Conformitate
Noi, Grundfos, declarãm pe propria rãspundere cã produsele CM 
Booster PM1, la care se referã aceastã declaraþie, sunt în conformitate 
cu aceste Directive de Consiliu asupra armonizãrii legilor Statelor 
Membre CE:
– Directiva Utilaje (2006/42/CE).

Standarde utilizate: EN 809: 1998, EN 60204-1: 2006.
– Directiva Tensiune Joasă (2006/95/CE).

Standarde utilizate: EN 60335-1: 2002 şi EN 60335-2-41: 2003.
– Directiva EMC (2004/108/CE).

Standarde utilizate: EN 60730-1: 2000 şi EN 60730-1, A16: 2007.

SK Prehlásenie o konformite
My firma Grundfos prehlasujeme na svoju plnú zodpovednost’, že 
výrobok CM Booster PM1, na ktorý sa toto prehlásenie vzt’ahuje, je v 
súlade s ustanovením smernice Rady pre zblíženie právnych predpisov 
členských štátov Európskeho spoločenstva v oblastiach:
– Smernica pre strojové zariadenie (2006/42/EC).

Použité normy: EN 809: 1998, EN 60204-1: 2006.
– Smernica pre nízkonapät’ové aplikácie (2006/95/EC).

Použité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003.
– Smernica pre elektromagnetickú kompatibilitu (2004/108/EC).

Použité normy: EN 60730-1: 2000 a EN 60730-1, A16: 2007.

SI Izjava o skladnosti
V Grundfosu s polno odgovornostjo izjavljamo, da so naši izdelki CM 
Booster PM1, na katere se ta izjava nanaša, v skladu z naslednjimi 
direktivami Sveta o približevanju zakonodaje za izenačevanje pravnih 
predpisov držav članic ES:
– Direktiva o strojih (2006/42/ES).

Uporabljeni normi: EN 809: 1998, EN 60204-1: 2006.
– Direktiva o nizki napetosti (2006/95/ES).

Uporabljeni normi: EN 60335-1: 2002 in EN 60335-2-41: 2003.
– Direktiva o elektromagnetni združljivosti (EMC) (2004/108/ES).

Uporabljeni normi: EN 60730-1: 2000 in EN 60730-1, A16: 2007.

RS Deklaracija o konformitetu
Mi, Grundfos, izjavljujemo pod vlastitom odgovornošću da je proizvod 
CM Booster PM1, na koji se ova izjava odnosi, u skladu sa direktivama 
Saveta za usklađivanje zakona država članica EU:
– Direktiva za mašine (2006/42/EC).

Korišćeni standardi: EN 809: 1998, EN 60204-1: 2006.
– Direktiva niskog napona (2006/95/EC).

Korišćeni standardi: EN 60335-1: 2002 i EN 60335-2-41: 2003.
– EMC direktiva (2004/108/EC).

Korišćeni standardi: EN 60730-1: 2000 i EN 60730-1, A16: 2007.

FI Vaatimustenmukaisuusvakuutus
Me, Grundfos, vakuutamme omalla vastuullamme, että tuote CM 
Booster PM1, jota tämä vakuutus koskee, on EY:n jäsenvaltioiden 
lainsäädännön yhdenmukaistamiseen tähtäävien Euroopan neuvoston 
direktiivien vaatimusten mukainen seuraavasti:
– Konedirektiivi (2006/42/EY).

Sovellettavat standardit: EN 809: 1998, EN 60204-1: 2006.
– Pienjännitedirektiivi (2006/95/EY).

Sovellettavat standardit: EN 60335-1: 2002 ja EN 60335-2-41: 2003.
– EMC-direktiivi (2004/108/EY).

Sovellettavat standardit: EN 60730-1: 2000 ja 
EN 60730-1, A16: 2007.
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SE Försäkran om överensstämmelse
Vi, Grundfos, försäkrar under ansvar att produkten CM Booster PM1, 
som omfattas av denna försäkran, är i överensstämmelse med rådets 
direktiv om inbördes närmande till EU-medlemsstaternas lagstiftning, 
avseende:
– Maskindirektivet (2006/42/EG).

Tillämpade standarder: EN 809: 1998, EN 60204-1: 2006.
– Lågspänningsdirektivet (2006/95/EG).

Tillämpade standarder: EN 60335-1: 2002 och 
EN 60335-2-41: 2003.

– EMC-direktivet (2004/108/EG).
Tillämpade standarder: EN 60730-1: 2000 och 
EN 60730-1, A16: 2007.

TR Uygunluk Bildirgesi
Grundfos olarak bu beyannameye konu olan CM Booster PM1 
ürünlerinin, AB Üyesi Ülkelerin kanunlarını birbirine yaklaştırma üzerine 
Konsey Direktifleriyle uyumlu olduğunun yalnızca bizim 
sorumluluğumuz altında olduğunu beyan ederiz:
– Makineler Yönetmeliği (2006/42/EC).

Kullanılan standartlar: EN 809: 1998, EN 60204-1: 2006.
– Düşük Voltaj Yönetmeliği (2006/95/EC).

Kullanılan standartlar: EN 60335-1: 2002 ve EN 60335-2-41: 2003.
– EMC Diretifi (2004/108/EC).

Kullanılan standartlar: EN 60730-1: 2000 ve EN 60730-1, A16: 2007.

Bjerringbro, 1st January 2011

Svend Aage Kaae
Technical Director

Grundfos Holding A/S
Poul Due Jensens Vej 7

8850 Bjerringbro, Denmark

Person authorised to compile technical file 
and empowered to sign the EC declaration.
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English (GB) Installation and operating instructions

Original supplement to Quick Guide.
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Warning
Prior to installation, study the Quick 
Guide carefully. Installation and 
operation must comply with local 
regulations and accepted codes of 
good practice.

Warning
The use of this product requires 
experience with and knowledge of the 
product.
Persons with reduced physical, 
sensory or mental capabilities must not 
use this product, unless they are under 
supervision or have been instructed in 
the use of the product by a person 
responsible for their safety.
Children must not use or play with this 
product.

Warning
If these safety instructions are not 
observed, it may result in personal 
injury!

Caution
If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment!

Note Notes or instructions that make the job 
easier and ensure safe operation. 

Warning
The system in which the CM Booster is 
incorporated must be designed for the 
maximum pump pressure.

Caution
The default setting will cause the pump 
not to stop until it reaches its maximum 
pressure.

Warning
Before starting any work on the 
CM Booster, make sure that the power 
supply has been switched off and that 
it cannot be accidentally switched on.
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4. Electrical connection

The electrical connection should be carried out by an 
authorized electrician in accordance with local 
regulations.

5. Start-up

6. Alarms

6.1 Anti-cycling

Enabling and disabling the function

1. Press [Reset] for 3 seconds until "Power on" 
starts flashing.

2. Select whether the function should be enabled or 
disabled. Each time [Reset] is pressed, the unit 
will change between enabled and disabled.
"Pump on" is off when the function is disabled.
"Pump on" is on when the function is enabled.

Press [Reset] for 3 seconds to return to operation.

Warning
Check that the supply voltage and 
frequency match the voltage and 
frequency on the nameplate.

Warning
Before making any connections in the 
unit, make sure that the power supply 
has been switched off and that it 
cannot be accidentally switched on.
The unit must be connected to an 
external mains switch with a contact 
gap of at least 3 mm in all poles.
As a precaution, the unit must be 
connected to a socket with earth 
connection.
We recommend to fit the permanent 
installation with an earth leakage 
circuit breaker (ELCB) with a tripping 
current < 30 mA.

Caution Do not start the pump until it has been 
filled with liquid.

Caution

If a dry-running alarm has been 
activated, find the cause before the 
pump is restarted in order to prevent 
damage to the pump.

Note

In case of a very small consumption, 
the anti-cycling function may detect 
this as cycling and stop the pump 
inadvertently. If this occurs, the 
function can be disabled.
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7. Fault finding chart

Warning
Before starting work on the pump, make sure that the power supply to the pump has been 
switched off and that it cannot be accidentally switched on.

Fault Cause Remedy

1. The green 
"Power on" 
indicator light 
is off.

a) The fuses in the electric installation 
have burnt.

Replace the fuses. If the new fuses also 
burn, check the electric installation.

b) The earth leakage circuit breaker or 
the voltage-operated circuit breaker 
has tripped out.

Cut in the circuit breaker.

c) No power supply. Contact the power supply authorities.

d) The PM unit is defective. Repair or replace the PM unit.

2. The green 
"Pump on" 
indicator light 
is on, but the 
pump does not 
start.

a) The power supply to the pump is 
disconnected after the PM unit.

Check the plug and cable connections, and 
check if the built-in circuit breaker of the 
pump is switched off.

b) The motor protection of the pump 
has tripped out due to overload.

Check if the motor/pump is blocked.

c) The pump is defective. Repair or replace the pump.

d) The PM unit is defective. Repair or replace the PM unit.

3. The pump 
does not start 
when water is 
consumed. 
The "Pump 
on" indicator 
light is off.

a) Too big difference in height 
between the PM unit and the 
tapping point.

Adjust the installation, or select a PM unit 
with a higher start pressure.

b) The PM unit is defective. Repair or replace the PM unit.

4. Frequent 
starts/stops.

a) Leakage in the pipework. Check and repair the pipework.

b) Leaky non-return valve. Clean or replace the non-return valve.

c) A valve close to the PM 1 outlet has 
been closed.

Open the valve.

5. The pump 
does not stop.

a) The pump cannot deliver the 
necessary discharge pressure.

Replace the pump.

b) A PM unit with too high start 
pressure is installed.

Select a PM unit with a lower start pressure.

c) The PM unit is defective. Repair or replace the PM unit.

d) The non-return valve is stuck in 
open position.

Clean or replace the non-return valve.

6. The red 
"Alarm" 
indicator light 
is permanently 
on.

a) Dry running. The pump needs 
water.

Check the pipework.

b) The power supply to the pump is 
disconnected after the PM unit.

Check the plug and cable connections, and 
check if the built-in circuit breaker of the 
pump is switched off.

c) The motor protection of the pump 
has tripped out due to overload.

Check if the motor/pump is blocked.

d) The pump is defective. Repair or replace the pump.

e) The PM unit is defective. Repair or replace the PM unit.

7. The red 
"Alarm" 
indicator light 
is flashing.

a) Cycling. A tap has not been closed 
entirely after use.

Check that all taps have been closed.
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8. Disposal

This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use the public or private waste collection service.
2. If this is not possible, contact the nearest 

Grundfos company or service workshop.

Subject to alterations.
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082 Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
Представительство ГРУНДФОС в 
Минске
220123, Минск,
ул. В. Хоружей, 22, оф. 1105 
Тел.: +(37517) 233 97 65, 
Факс: +(37517) 233 97 69
E-mail: grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Trg Heroja 16,
BiH-71000 Sarajevo
Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO BRASIL
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
Grundfos Bulgaria EOOD
Slatina District
Iztochna Tangenta street no. 100
BG - 1592 Sofia
Tel. +359 2 49 22 200
Fax. +359 2 49 22 201
email: bulgaria@grundfos.bg

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
50/F Maxdo Center No. 8 XingYi Rd.
Hongqiao development Zone
Shanghai 200336
PRC
Phone: +86-021-612 252 22
Telefax: +86-021-612 253 33

Croatia
GRUNDFOS CROATIA d.o.o.
Cebini 37, Buzin
HR-10010 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.o.
Čajkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850 Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa 
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:
e-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F, 
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 39
Тел. (+7) 495 737 30 00, 564 88 00
Факс (+7) 495 737 75 36, 564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS d.o.o.
Šlandrova 8b, SI-1231 Ljubljana-Črnuče
Phone: +386 1 568 0610
Telefax: +386 1 568 0619
E-mail: slovenia@grundfos.si

South Africa
Corner Mountjoy and George Allen Roads
Wilbart Ext. 2
Bedfordview 2008
Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: lsmart@grundfos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
Box 333 (Lunnagårdsgatan 6) 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine

ТОВ ГРУНДФОС УКРАЇНА 
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom

GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 29.09.2010
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www.grundfos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

The name Grundfos, the Grundfos logo, and the payoff Be–Think–Innovate are registrated trademarks 
owned by Grundfos Management A/S or Grundfos A/S, Denmark. All rights reserved worldwide.

97727556 0111

ECM: 1064376
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GRUNDFOS INSTRUCTIONS

SMART Digital - DDA
Installation and operating instructions
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Declaration of conformity

GB Declaration of Conformity

We, Grundfos Alldos, declare under our sole responsibility that the products 
DDA, DDC and DDE, to which this declaration relates, are in conformity with 
these Council directives on the approximation of the laws of the EC member 
states:
– Machinery Directive (2006/42/EC).

Standards used: EN 809: 1998, EN ISO 12100-1+A1: 2009, 
EN ISO 12100-2+A1: 2009.

– Low Voltage Directive (2006/95/EC) *.
Standard used: EN 60204-1+A1: 2009.

– EMC Directive (2004/108/EC).
Standards used: EN 61000-6-2: 2005, EN 61000-6-4: 2007.

* Only for products with operating voltage > 50 VAC or >75 VDC.

Pfinztal, 1 November 2010

Ulrich Stemick
Technical Director 

Grundfos Water Treatment GmbH
Reetzstr. 85, D-76327 Pfinztal, Germany

Person authorised to compile technical file and
empowered to sign the EC declaration of conformity.
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English (GB) Installation and operating instructions

Original installation and operating instructions.
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6.16.2 External stop 32
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7.1 Service system 33
7.2 Perform service 33
7.2.1 Dosing head overview 34
7.2.2 Dismantling the diaphragm and valves 34
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valves 34
7.3 Resetting the service system 34
7.4 Repairs 34
8. Faults 35

8.1 List of faults 36
8.1.1 Faults with error message 36
8.1.2 General faults 38
9. Disposal 38

Warning
Prior to installation, read these 
installation and operating instructions. 
Installation and operation must comply 
with local regulations and accepted 
codes of good practice.
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1. Safety instructions

These installation and operating instructions contain 
general instructions that must be observed during 
installation, operation and maintenance of the pump. 
It must therefore be read by the installation engineer 
and the relevant qualified operator prior to 
installation and start-up, and must be available at the 
installation location at all times.

1.1 Identification of safety instructions in 

these instructions

The safety instructions are identified by the following 
symbols:

1.2 Qualification and training of personnel

The personnel responsible for the installation, 
operation and service must be appropriately 
qualified for these tasks. Areas of responsibility, 
levels of authority and the supervision of the 
personnel must be precisely defined by the operator. 
If necessary, the personnel must be trained 
appropriately.

Risks of not observing the safety instructions

Non-observance of the safety instructions may have 
dangerous consequences for the personnel, the 
environment and the pump and may result in the loss 
of any claims for damages.
It may lead to the following hazards:
• Personal injury from exposure to electrical, 

mechanical and chemical influences.
• Damage to the environment and personal injury 

from leakage of harmful substances.

1.3 Safety instructions for the 

operator/user

The safety instructions described in these 
instructions, existing national regulations on health 
protection, environmental protection and for accident 
prevention and any internal working, operating and 
safety regulations of the operator must be observed.
Information attached to the pump must be observed.
Leakages of dangerous substances must be 
disposed of in a way that is not harmful to the 
personnel or the environment.
Damage caused by electrical energy must be 
prevented, see the regulations of the local electricity 
supply company.

Only orginal accessories and original spare parts 
should be used. Using other parts can result in 
exemption from liability for any resulting 
consequences.

1.4 Safety of the system in the event of a 

failure in the dosing pump

The dosing pump was designed according to the 
latest technologies and is carefully manufactured 
and tested.
If it fails regardless of this, the safety of the overall 
system must be ensured. Use the relevant 
monitoring and control functions for this.

Warning
If these safety instructions are not 
observed, it may result in personal 
injury!

Caution

If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment!

Note
Notes or instructions that make the job 
easier and ensure safe operation.

Caution

Before any work to the pump, the pump 
must be in the ’Stop’ operational state 
or be disconnected from the mains. 
The system must be pressureless!

Caution

Make sure that any chemicals that are 
released from the pump or any 
damaged lines do not cause damage to 
system parts and buildings.
The installation of leak monitoring 
solutions and drip trays is 
recommended.
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1.5 Dosing chemicals 2. General 

The DDA dosing pump is a self-priming 
diaphragm pump. It consists of a housing 
with stepper motor and electronics, a 
dosing head with diaphragm and valves and the 
control cube.
Excellent dosing features of the pump:
• Optimal intake even with degassing media, as 

the pump always works at full suction stroke 
volume.

• Continuous dosing, as the medium is sucked up 
with a short suction stroke, regardless of the 
current dosing flow, and dosed with the longest 
possible dosing stroke.

2.1 Applications

The pump is suitable for liquid, non-abrasive, non-
flammable and non-combustible media strictly in 
accordance with the instructions in these installation 
and operating instructions.

Areas of application

• Drinking water treatment
• Wastewater treatment
• Swimming pool water treatment
• Boiler water treatment
• CIP (Clean-In-Place)
• Cooling water treatment
• Process water treatment
• Wash plants
• Chemical industry
• Ultrafiltration processes and reverse osmosis
• Irrigation
• Paper and pulp industry
• Food and beverage industries

2.2 Improper operating methods

The operational safety of the pump is only 
guaranteed if it is used in accordance with section 
2.1 Applications.

Warning
Before switching the supply voltage 
back on, the dosing lines must be 
connected in such a way that any 
chemicals in the dosing head cannot 
spray out and put people at risk.
The dosing medium is pressurised and 
can be harmful to health and the 
environment.

Warning
When working with chemicals, the 
accident prevention regulations 
applicable at the installation site 
should be applied (e. g. wearing 
protective clothing).
Observe the chemical manufacturer's 
safety data sheets and safety 
instructions when handling chemicals!

Warning
If the diaphragm leaks or is broken, 
dosing liquid will escape from the 
discharge opening on the dosing head 
(see fig. 3).
Take suitable precautions to prevent 
harm to health and damage to property 
from escaping dosing liquid!
Check daily whether liquid is escaping 
from the discharge opening!
Changing the diaphragm, see section 
7. Service.

Caution

A deaeration hose, which is routed into 
a container, e. g. a drip tray, must be 
connected to the deaeration valve.

Caution

The dosing medium must be in liquid 
aggregate state!
Observe the freezing and boiling points 
of the dosing medium!

Caution

The resistance of the parts that come 
into contact with the dosing medium, 
such as the dosing head, valve ball, 
gaskets and lines, depends on the 
medium, media temperature and 
operating pressure.
Ensure that parts in contact with the 
dosing media are resistant to the 
dosing medium under operating 
conditions, see data booklet!
Should you have any questions 
regarding the material resistance and 
suitability of the pump for specific 
dosing media, please contact 
Grundfos.

Warning
Other applications or the operation of 
pumps in ambient and operating 
conditions, which are not approved, 
are considered improper and are not 
permitted. Grundfos cannot be held 
liable for any damage resulting from 
incorrect use.

Warning
The pump is NOT approved for 
operation in potentially explosive 
areas!

Warning
A sunscreen is required for outdoor 
installation!

ST61 Grantham STP STP - Stornoway - OM Manual
5
-Pulse Id TMS1376 Active 04/08/2015 Page 1174 of 1480



English (G
B)

Q

2.3 Warranty

A guarantee claim in accordance with our general terms of sale and delivery is only valid if the following 
requirements are fulfilled:
• The pump is used in accordance with the information within this manual.
• The pump is not dismantled or incorrectly handled.
• The maintenance is carried out by authorised and qualified personnel.
• Original spare parts are used for repairs during maintenance.

2.4 Nameplate

Fig. 1 Nameplate

TM
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11

6 
11

10

psi

gphl/h

P

Type designation
Voltage

Frequency
Max. dosing flow

Power consumption

Enclosure class

Mark of approval, CE mark, etc.

Model
Current consumption

Country of production

Max. operating pressure
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2.5 Type key

The type key is used to identify the precise pump and is not used for configuration purposes.

*) including: 2 pump connections, foot valve, injection unit, 6 m PE discharge hose, 2 m PVC suction hose, 
2 m PVC deaeration hose (4/6 mm)

Code Example DDA 7.5- 16 AR- PP/ V/ C- F- 3 1 U2U2 F G

Pump type

Max. flow [l/h]

Max. pressure [bar]

AR
FC
FCM

Control variant
Standard
AR with FlowControl
FC with integrated flow measurement

PP
PVC
PV
SS
PVC-P3

Dosing head material
Polypropylene
PVC (polyvinyl chloride) (PVC dosing heads only up to 10 bar)
PVDF (polyvinylidene fluoride)
Stainless steel DIN 1.4401
PVC with Plus3

E
V
T

Gasket material
EPDM 
FKM
PTFE

C
SS

Valve ball material
Ceramic
Stainless steel DIN 1.4401

F
Control cube position
Front-mounted (can be changed to the right or left)

3
Voltage
1 x 100-240 V, 50/60 Hz

1
2

Valve type
Standard
Spring-loaded (HV version)

U2U2
U7U7
AA
VV
XX

I001
I002
I003
I004

Suction/discharge side connection
Hose, 4/6 mm, 6/9 mm, 6/12 mm, 9/12 mm
Hose 1/8" x 1/4"; 0.17" x 1/4"; 1/4" x 3/8"; 3/8" x 1/2"
Threaded Rp 1/4", female (stainless steel)
Threaded 1/4" NPT, female (stainless steel)
No connection
Installation set*
Hose, 4/6 mm (up to 7.5 l/h, 16 bar)
Hose, 9/12 mm (up to 60 l/h, 13 bar)
Hose 0.17" x 1/4" (up to 7.5 l/h, 16 bar)
Hose, 3/8" x 1/2" (up to 60 l/h, 10 bar)

F
B 
G
I
E
J
L

Power plug
EU (Schuko)
USA, Canada
UK
Australia, New Zealand, Taiwan
Switzerland
Japan
Argentina

G
Design
Grundfos Alldos
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2.6 Device overview

Fig. 2 Front view of the pump

Fig. 3 Rear view of the pump
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Start/stop key
(Sect. 6.1)

Mains connection

Control cube
Graphic LC display
(Sect. 6.2.2)

Click wheel (Sect. 6.1)

100 % key (Sect. 6.1)

Signal inputs, outputs
(Sect. 4.3)

Mounting plate

100%100%
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04

 1
13

3 
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10

FlowControl connection
FC/FCM

Deaeration valve

Dosing head

Valve, suction side

Connection, deaeration
hose

Valve, discharge side
Control cube assembly

screws

Drain opening in case of
diaphragm breakage
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3. Technical data / dimensions

3.1 Technical data 

Data
DDA pump type

7.5 - 16 12-10 17-7 30-4

Mechanical 
data

Turndown ration (setting range) [1:X] 3000 1000 1000 1000

Max. dosing flow
[l/h] 7.5 12.0 17.0 30.0

[gph] 2.0 3.1 4.5 8.0

Max. dosing flow with SlowMode 50 %
[l/h] 3.75 6.00 8.50 15.00

[gph] 1.00 1.55 2.25 4.00

Max. dosing flow with SlowMode 25 %
[l/h] 1.88 3.00 4.25 7.50

[gph] 0.50 0.78 1.13 2.00

Min. dosing flow
[l/h] 0.0025 0.0120 0.0170 0.0300

[gph] 0.0007 0.0031 0.0045 0.0080

Max. operating pressure
[bar] 16 10 7 4

[psi] 230 150 100 60

Max. stroke frequency 1) [Strokes/
min] 190 155 205 180

Stroke volume [ml] 0.74 1.45 1.55 3.10

Accuracy of repeatability [%] ±1

Max. suction lift during operation2) [m] 6

Max. suction lift when priming with wet 
valves 2) [m] 2 3 3 2

Min. pressure difference between suction 
and discharge side [bar] 1 (FC and FCM: 2)

Max. pressure, suction side [bar] 2

Max. viscosity in SlowMode 25 % with 
spring-loaded valves 3)

[mPa s] 
(= cP) 2500 2500 2000 1500

Max. viscosity in SlowMode 50 % with 
spring-loaded valves 3)

[mPa s] 
(= cP) 1800 1300 1300 600

Max. viscosity without SlowMode with 
spring-loaded valves 3)

[mPa s] 
(= cP) 600 500 500 200

Max. viscosity without spring-loaded 
valves 3)

[mPa s] 
(= cP) 50 300 300 150

Min. diameter of hose/pipe on suction/
discharge side 2) 4) [mm] 4 6 6 9

Min. diameter of hose/pipe on suction 
side for highly viscous media (HV) 4) [mm] 9

Min. diameter of hose/pipe on discharge 
side for highly viscous media (HV) 4) [mm] 9

Max. media temperature [°C] 45

Min. media temperature [°C] -10

Max. ambient temperature [°C] 45

Min. ambient temperature [°C] 0

Max. storage temperature [°C] 70

Min. storage temperature [°C] -20
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1) The maximum stroke frequency varies depending on calibration
2) Data is based on measurements with water
3) Maximum suction lift: 1 m, dosing flow reduced (approx. 30 %)
4) Length of suction line: 1.5 m / length of discharge line: 10 m (at max. viscosity)
5) With E-Box.

Electrical 
data

Voltage [V] 100-240 V, 50-60 Hz

Length of mains cable [m] 1.5

Max. current consumption (100 V) [A] 8

Max. current consumption (230 V) [A] 25

Max. power consumption P1 [W] 18 / 245)

Enclosure class IP 65, Nema 4X

Electrical safety class II

Signal input

Max. load for level input 12 V, 5 mA

Max. load for pulse input 12 V, 5 mA

Max. load for external stop 12 V, 5 mA

Min. pulse length [ms] 5

Max. pulse frequency [Hz] 100

Impedance at 0/4-20 mA analog input [Ω] 15

Max. resistance in level circuit [Ω] 1000

Max. resistance in pulse circuit [Ω] 1000

Signal 
output

Max. ohmic load on relay output [A] 0.5

Max. voltage on relay output [V] 30 VDC / 30 VAC

Impedance at 0/4-20 mA analog output [Ω] 500

Weight/ size

Weight (PVC, PP, PVDF) [kg] 2.4 2.4 2.6

Weight (stainless steel) [kg] 3.2 3.2 4.0

Diaphragm diameter [mm] 44 50 74

Sound 
pressure 
level

Max. sound pressure level [dB(A)] 60

Approvals CE, CSA-US, NSF61, GHOST, C-Tick

Data
DDA pump type

7.5 - 16 12-10 17-7 30-4
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3.2 Dimensions

Fig. 4 Dimensional drawing
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A1

G 5/8"

A

20
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100%

110

4 x Ø6
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Pump type A [mm] A1 [mm] B [mm] C [mm] D [mm]

DDA 7.5 - 16 280 251 196 46.5 24

DDA 12-10/17-7 280 251 200.5 39.5 24

DDA 30-4 295 267 204.5 35.5 38.5
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4. Assembly and installation 

4.1 Pump assembly

The pump is delivered with a mounting plate. 
The mounting plate can be mounted vertically 
e. g. on a wall or horizontally e. g. on a tank. It takes 
just a few quick steps to firmly secure the pump to 
the mounting plate by means of a slot mechanism.
The pump can easily be released from the mounting 
plate for maintenance.

4.1.1 Requirements

• The mounting surface must be stable and must 
not vibrate.

• Dosing must flow upwards vertically.

4.1.2 Align and install mounting plate

• Vertical installation: Mounting plate slot 
mechanism must be above.

• Horizontal installation: Mounting plate slot 
mechanism must be opposite the dosing head.

• The mounting plate can be used as a drill 
template, please see fig. 4 for drill hole distances.

Fig. 5 Locate mounting plate

1. Indicate drill holes.
2. Drill holes.
3. Secure mounting plate using four screws, 

diameter 5 mm, to the wall, on the bracket or the 
tank.

4.1.3 Engage pump in mounting plate

1. Attach the pump to the mounting plate support 
clamps and slide under slight pressure until it 
engages.

Fig. 6 Engaging the pump

4.1.4 Adjusting control cube position

The control cube is fitted to the front of the pump on 
delivery. It can be turned by 90 ° so that the user can 
select to operate the pump from the right or left side.

1. Carefully remove both protective caps on the 
control cube using a thin screwdriver.

2. Loosen screws.
3. Carefully lift off control cube only so far from the 

pump housing that no tensile stress is produced 
on the flat band cable.

4. Turn control cube by 90 ° and re-attach.
– Make sure the O-ring is secure.

5. Tighten screws slightly and attach protective 
caps.

Fig. 7 Adjusting control cube
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Warning
Make sure that you do not damage any 
cables and lines during installation!
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04
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9 
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Caution

The enclosure class (IP65 / Nema 4X) 
and shock protection are only 
guaranteed if the control cube is 
installed correctly!

Caution
Pump must be disconnected from the 
power supply!

TM
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2 
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10

IP65, Nema 4X
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4.2 Hydraulic connection

Important information on installation

• Observe suction lift and line diameter, see 
section 3.1 Technical data.

• Shorten hoses at right angles.
• Ensure that there are no loops or kinks in the 

hoses.
• Keep suction line as short as possible.
• Route suction line up towards the suction valve.
• Installing a filter in the suction line protects the 

entire installation against dirt and reduces the 
risk of leakage.

• Only control variant FC/FCM: For discharge 
quantities < 1 l/h we recommend the use of an 
additional spring-loaded valve (approx. 3 bar) on 
the discharge side for the safe generation of the 
necessary differential pressure.

Hose connection procedure

1. Push union nut and tensioning ring across hose.
2. Push cone part fully into hose, see fig. 8.
3. Attach cone part with hose to corresponding 

pump valve.
4. Tighten union nut manually.

– do not use tools!
5. Tighten up union nuts after 2-5 operating hours if 

using PTFE gaskets!
6. Attach deaeration hose to the corresponding 

connection (see fig. 3) and run into a container 
or a collecting tray.

Fig. 8 Hydraulic connection

Installation example

The pump offers various installation options. In the 
picture below, the pump is installed in conjunction 
with a suction line, level switch and multifunction 
valve on a Grundfos tank.

Fig. 9 Installation example

Warning
Risk of chemical burns!
Wear protective clothing (gloves and 
goggles) when working on the dosing 
head, connections or lines!

Caution

The dosing head may contain water 
from the factory check!
When dosing media which should not 
come into contact with water, another 
medium must be dosed beforehand!

Caution

Faultless function can only be 
guaranteed in conjunction with lines 
supplied by Grundfos!

Caution

The lines used must comply with the 
pressure limits as per section 
3.1 Technical data!
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Note

Pressure differential between suction 
and discharge side must be at least 
1 bar / 14.5 psi!

Caution

Tighten up the dosing head screws 
once before commissioning and after 
2-5 operating hours at 3 Nm.
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Union nut
Tensioning ring Cone part

Hose

Deaeration
hose

Tank

Multifunction 
valve

Suction line 
with empty 
signal
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4.3 Electrical connection

The rated voltage of the pump, see section 2.4 Nameplate, must conform to local conditions.

Signal connections

Fig. 10 Wiring diagram of the electrical connections

Warning
The enclosure class (IP65 / Nema 4X) is only guaranteed if plugs or protective caps are 
correctly installed!

Warning
The pump can start automatically when the mains voltage is switched on!
Do not manipulate mains plug or cable!
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Analog, external stop and pulse input

Level signals: empty and low-level signal

GENIbus, analog output

Relay outputs

FlowControl signal connection

Fig. 11 FlowControl connection

Function
Pins

Plug type
1/brown 2/white 3/blue 4/black

Analog GND/ (-) mA (+) mA mA signal

External stop GND X Pulse

Pulse GND X Pulse

Function
Pins

Plug type
1/brown 2/white 3/blue 4/black

Low-level signal X GND Pulse

Empty signal X GND Pulse

Function

Pins

Plug type
1/brown 2/white 3/blue 4/black

5/yellow/
green

GENIbus +30 V GENI bus 
TXD

GENI bus 
RXD GND Bus

Analog output (+) mA GND/ (-) mA mA signal

Function
Pins

Plug type
1/brown 2/white 3/blue 4/black

Relay 1 X X Pulse

Relay 2 X X Pulse

TM
04
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Sensor
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5. Commissioning 

5.1 Setting the menu language

For description of control elements, see Section 6.

1. Turn click wheel to highlight the cog symbol.

2. Press the click wheel to open the ’Setup’ menu.

3. Turn the click wheel to highlight the ’Language’ 
menu.

4. Press the click wheel to open the ’Language’ 
menu.

5. Turn the click wheel to highlight the desired 
language.

6. Press the click wheel to select the highlighted 
language.

7. Press the click wheel again to confirm the 
’Confirm settings’ prompt and apply the setting.

Fig. 12 Set menu language
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Operation

English >
Manual >

Actual flow
Off

❑

Language
Operation mode
Analog output
SlowMode
FlowControl active

Operation

Setup

Setup

Setup

Setup

Setup

l/h

Manual

7.50 l/h

Manual

English >
Manual >

Actual flow
Off

❑

Language
Operation mode
Analog output
SlowMode
FlowControl active

❑
❑
❑
❑

English
Deutsch
Francais
Espanol
Italiano

❑
❑
❑
❑

English
Deutsch
Francais
Espanol
Italiano

Confirm 
settings?

7.50
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5.2 Deaerating the pump

1. Open deaeration screw by approximately half a 
turn.

2. Press and hold down the 100 % key (deaeration 
key) until liquid flows continuously without any 
bubbles from the deaeration hose.

3. Close deaeration screw.

5.3 Calibrating the pump

The pump is calibrated in the factory for media with a 
viscosity similar to water at maximum pump 
backpressure (see section 3.1 Technical data) .
If the pump is operated with a backpressure that 
deviates or if dosing a medium whose viscosity 
deviates, the pump must be calibrated.
For pumps with FCM control variant, it is not 
necessary to calibrate the pump if there is deviating 
or fluctuating backpressure as long as the 
’AutoFlowAdapt’ function has been enabled 
(see section 6.10 AutoFlowAdapt).

Requirements

• The hydraulics and electrics of the pump are 
connected (see section 4. Assembly and 
installation).

• The pump is integrated into the dosing process 
under operating conditions.

• The dosing head and suction hose are filled with 
dosing medium.

• The pump has been deaerated.

Warning
The deaeration hose must be 
connected correctly and inserted into a 
suitable tank!

Note

Press the 100 % key and 
simultaneously turn the clickwheel 
clockwise to increase the duration of 
the process to up to 300 seconds. After 
setting the seconds, do not press the 
key any longer.
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Calibration process - example for DDA 7.5 - 16

1. Fill a measuring beaker with dosing medium. 
Recommended filling volumes:

2. Read off and note down the fill volume V1 
(e. g. 300 ml).

3. Place the suction hose in the measuring beaker.

4. Start the calibration process in the ’Setup > 
Calibration’ menu.

5. The pump executes 200 dosing strokes and 
displays the factory calibration value 
(e. g. 125 ml).

6. Remove the suction hose from the measuring 
beaker and check the remaining volume V2 
(e. g. 170 ml).

7. From V1 and V2 , calculate the actual dosed 
volume Vd = V1-V2
(e. g. 300 ml - 170 ml = 130 ml).

8. Set and apply Vd in the calibration menu.
– The pump is calibrated.

DDA type 7.5 - 16 12-10 17-7 30-4

Medium V1 0.3 l 0.5 l 1.0 l 1.5 l

TM
04
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V2 = 170 ml

Vd = V1 - V2 = 130 ml

V1 = 300 ml

Calibration

Calibration

Strokes

Calibrat. volume

200

STOP

START

0.0 ml

Strokes

Calibrat. volume

200

125 ml

Calibration

Calibrat. volume

STOP

START

ml

Strokes

200
130

Actual dosed volume Vd
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6. Operation 

6.1 Control elements

The pump control panel includes a display 
and the following control elements.

Fig. 13 Control panel

Keys

Click wheel

The click wheel is used to navigate through the 
menus, select settings and confirm them.
Turning the clickwheel clockwise moves the cursor 
clockwise in increments in the display. Turning the 
clickwheel anti-clockwise moves the cursor anti-
clockwise.

6.2 Display and symbols

6.2.1 Navigation

In the ’Info’, ’Alarm’ and ’Setup’ main menus, the 
options and submenus are displayed in the rows 
below. Use the ’Back’ symbol to return to the higher 
menu level. The scroll bar at the right edge of the 
display indicates that there are further menu items 
which are not shown.
The active symbol (current cursor position) flashes. 
Press the click wheel to confirm your selection and 
open the next menu level. The active main menu is 
displayed as text, the other main menus are 
displayed as symbols. The position of the cursor is 
highlighted in black in the sub-menus.
When you position the cursor on a value and press 
the click wheel, a value is selected. Turning the 
clickwheel clockwise increases the value, turning the 
clickwheel anti-clockwise reduces the value. When 
you now press the click wheel, the cursor will be 
released again.

6.2.2 Operating states

The operating state of the pump is indicated by a 
symbol and display colour.

6.2.3 Sleep mode (energy-saving mode)

If in the ’Operation’ main menu the pump is not 
operated for 30 seconds, the header disappears. 
After 2 minutes, the display switches to the 
’Operation’ main menu and the display brightness is 
reduced. This state will be cancelled when the pump 
is operated or a fault occurs.

TM
04

 1
10

4 
11

20

Key Function

Start/stop 
key Starting and stopping the pump.

100 % key The pump doses at maximum flow 
regardless of the operation mode.

100%

7.49 l/hManual
7.50 l/h

Operation

Start/stop key

Graphical LC 
display

Click wheel

100 % key

Display Fault Operating state

White - Stop Standby 

Green - Running 

Yellow Warning Stop Standby Running 

Red Alarm Stop Standby 
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6.2.4 Overview of display symbols

The following display symbols may appear in the menus.

Fig. 14 Overview of display symbols

TM
04

 1
16

1 
17

10100%

Operation

Operation

Operating state (Sect. 6.2) and 
dosing flow

7.48 l/h

Manual 7.48l/h

Operation mode

Activated functions

Top row with main menus (Sect. 6.3)

Info
Alarm

Setup

Back

SlowMode (Sect. 6.6)

FlowControl (Sect. 6.7)

Key lock (Sect. 6.12)

Bus (Sect. 6.15)

Auto deaeration (Sect. 6.11)

Manual (Sect. 6.4.1)

Pulse (Sect. 6.4.2)

Analog 0/4-20 mA (Sect. 6.4.3)

Batch (Sect. 6.4.4)

Timer (Sect. 6.4.5, 6.4.6)

Running

Standby

Stop

Deaerating

Diaphragm position 'out’ (Sect. 7.)

Additional display (Sect. 6.13.2)

AR, FC variant: Target flow
FCM variant: Actual flow

Remaining batch volume (Batch/Timer)

Time until next dosing process (Timer)

Input current (Analog)

Blocked drive - flashing symbol

Run display

Running - rotates when pump is dosing

External stop (Sect. 6.16.2)

Empty signal (Sect. 6.16.3)

Low-level signal (Sect. 6.16.3)

Cable break (Sect. 6.4.3)

E-box (Sect. 6.15)

Service (Sect. 7.)

Total dosed volume

Actual backpressure

Signal and error display

Diaphragm position ’in’ (Sect. 7.)
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6.3 Main menus

The main menus are displayed as symbols at the top 
of the display. The currently active main menu is 
displayed as text.

6.3.1 Operation

Status information such as the dosing flow, 
selected operation mode and operating state 
is displayed in the ’Operation’ main menu.

6.3.2 Info

You can find the date, time and information 
about the active dosing process, various 
counters, product data and the service system status 
in the ’Info’ main menu. The information can be 
accessed during operation.
The service system can also be reset from here.

Counters

The ’Info > counters’ menu contains the following 
counters:

6.3.3 Alarm

You can view errors in the ’Alarm’ main menu.

Up to 10 warnings and alarms, together with their 
date, time and cause, are listed in chronological 
order. If the list is full, the oldest entry will be 
overwritten, see Section 8. Faults.

6.3.4 Setup

The ’Setup’ main menu contains menus for 
pump configuration. These menus are 
described in the following sections.

* These submenus are only displayed for specific 
default settings and control variants. The contents of 
the ’Setup’ menu also vary depending on the 
operation mode.

TM
04

 1
15

7 
10

10
TM

04
 1

10
6 

10
10

Counters resettable

Volume
Total dosed volume [l] or US gallons Yes

Operating hours
Accumulated operating hours (pump 
switched on) [h]

No

Motor runtime
Accumulated motor runtime [h] No

Strokes
Accumulated number of dosing 
strokes

No

Power on/off
Accumulated frequency of switching 
mains voltage on

No

Operation
7.48 l/h

Manual 7.48l/h

Th
Backpressure
Counters
Service
ServiceKit
Reset service system
Software rev.
Serial no.:
Product no.:
Type Key

Info
18.02.2010 12:34

15.0bar
>
-

❑
V0.20

TM
04

 1
10

9 
10

10
TM

04
 1

11
0 

10
10

Alarm
12.02.2010

12.02.2010

1
Empty

2
Low level

12:34

12:34

Delete alarm
messages ❑

Setup
Deutsch >

Pulse >
❑
>

1.06 l
7:50

>
>

Actual flow >
Off >

❑
>
>
❑
❑
>

Off >
>
>
>
>
>

Language
Operation mode
Pulse memory *
Analog scaling *
Batch volume *
Dosing time *
Dos. Timer Cycle *
Dos. Timer Week *
Analog output
SlowMode
FlowControl active *
FlowControl *
Pressure monitoring *
AutoFlowAdapt *
Auto deaeration
Calibration
Key lock
Display
Time+date
Bus *
Inputs/Outputs
Basic settings

Section

5.1
6.4
6.4.2
6.4.3
6.4.4
6.4.4
6.4.5
6.4.6
6.5
6.6
6.7
6.7
6.8
6.10
6.11
5.3
6.12
6.13
6.14
6.15
6.16
6.17
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6.4 Operation modes

Six different operation modes can be set in the 
’Setup > Operation mode’ menu.
• Manual, see section 6.4.1
• Pulse, see section 6.4.2
• Analog 0 - 20 mA, see section 6.4.3
• Analog 4 - 20 mA, see section 6.4.3
• Batch, see section 6.4.4
• Dosing timer, cycle, see section 6.4.5
• Dosing timer, week, see section 6.4.6

6.4.1 Manual

In this operation mode, the pump constantly 
doses the dosing flow set with the click wheel. 
The dosing flow is set in l/h or ml/h. The pump 
automatically switches between the units. 
Alternatively, the display can be reset to US units 
(gph).

Fig. 15 Manual mode

The setting range depends on the pump type:

* When the SlowMode function is active, the maximum 
dosing flow is reduced, see section 3.1 Technical 
data.

6.4.2 Pulse

In this operation mode, the pump doses the 
set dosing volume for each incoming (potential-free) 
pulse, e. g. from a water meter. There is no direct 
connection between incoming pulses and dosing 
strokes. The pump automatically calculates the 
optimum stroke frequency for dosing the set volume 
per pulse.
The calculation is based on:
• the frequency of external pulses
• the set dosing volume/pulse.

Fig. 16 Pulse operation mode

The dosing volume per pulse is set in ml/pulse using 
the click wheel. The setting range for the dosing 
volume depends on the pump type:
 

The frequencyof incoming pulses is multiplied by the 
set dosing volume. If the pump receives more pulses 
than it can process at the maximum dosing flow, it 
runs at the maximum stroke frequency in continuous 
operation. Excess pulses will be ignored if the 
memory function is not enabled.

Memory function

When the ’Setup > Pulse memory’ function is 
enabled, up to 65,000 unprocessed pulses can be 
saved for subsequent processing.

TM
04

 1
12

5 
11

10

Type
Setting range*

l/h gph

DDA 7.5 - 16 0.0025 - 7.5 0.0007 - 2.0

DDA 12-10 0.012 - 12 0.0031 - 3.1

DDA 17-7 0.017 - 17 0.0045 - 4.5

DDA 30-4 0.03 - 30 0.0080 - 8.0

Operation

3.40 l/h

Manual 3.40l/h

TM
04

 1
12

6 
11

10

Type Setting range [ml/pulse]

DDA 7.5 - 16 0.0013 - 12.8

DDA 12-10 0.0026 - 25.8

DDA 17-7 0.0027 - 26.8

DDA 30-4 0.0058 - 58.4

Note

The contents of the memory will be 
deleted when:

– Switching off the power supply
– By switching the operating mode
– Interruption (e. g. alarm, 

external stop).

Operation
0.040 ml/

Pulse 3.40l/h
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6.4.3 Analog 0/4-20 mA

In this operation mode, the pump doses 
according to the external analog signal. The 
dosing volume is proportional to the signal input 
value in mA.

If the input value in operation mode 4-20 mA falls 
below 2 mA, an alarm is displayed and the pump 
stops. A cable break or signal transmitter error has 
occured. The ’Cable break’ symbol is displayed in 
the ’Signal and error display’ area of the display.

Fig. 17 Analog scaling

Fig. 18 Analog operation mode

Set analog scaling

Analog scaling refers to the assignment of the 
current input value to the dosing flow.
Analog scaling passes through the two reference 
points (I1 / Q1) and (I2 / Q2), which are set in the 
’Setup > Analog scaling’ menu. The dosing flow is 
controlled according to this setting.

Example 1 (DDA 7.5 - 16)

Analog scaling with positive gradient:

Fig. 19 Analog scaling with pos. gradient

In example 1, the reference points I1 = 6 mA, 
Q1 = 1.5 l/h and I2 = 16 mA, Q2 = 7.5 l/h have been 
set.
From 0 to 6 mA analog scaling is described by a line 
that passes through Q = 0 l/h, between 6 mA and 
16 mA it rises proportionally from 1.5 l/h to 7.5 l/h 
and from 16 mA onwards it passes through 
Q = 7.5 l/h.

Example 2 (DDA 7.5-16)

Analog scaling with negative gradient
(Operation mode 0 - 20 mA):

Fig. 20 Analog scaling with neg. gradient

In example 2, the reference points I1 = 2 mA, 
Q1 = 7.5 l/h and I2 = 16 mA, Q2 = 1.3 l/h have been 
set.
From 0 to 2 mA analog scaling is described by a line 
that passes through Q = 0 l/h, between 2 mA and 
16 mA it drops proportionally from 7.5 l/h to 1.3 l/h 
and from 16 mA onwards it passes through 
Q2 = 1.3 l/h.

Operation 
mode

Input value Dosing flow

4 - 20 mA
≤ 4.1 mA 0 %

≥ 19.8 mA 100 %

0 - 20 mA
≤ 0.1 mA 0 %

≥ 19.8 mA 100 %

TM
04

 1
12

0 
20

10
TM

04
 1

12
7 

11
10

0 

Q [%]

0 - 2
0 mA

4 - 2
0 mA

[mA]4 208 12 16

100

80

0

60

40

20

Operation
6.5 ml/h

0-20 mA 17.14 mA
TM

04
 1

16
0 

20
10

TM
04

 1
10

1 
20

10

Q [l/h]

16 

1.5

6

7.5

5

0
0 20 I [mA]

(I2 / Q2)

(I1 / Q1)

0 
0

20 16 

1,3

2

7,5

I [mA]

Q [l/h]

(I2 / Q2)

(I1 / Q1)
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Set analog scaling in the ’Operation’ menu

Analog scaling can also be modified after a security 
prompt directly in the ’Operation’ menu. This is how 
the dosing flow is directly modified for the current 
flow input value.

Fig. 21 Set analog scaling (’Operation’ menu)

6.4.4 Batch (pulse-based)

In this operation mode, the pump doses the 
set batch volume in the set dosing time (t1). 
A batch is dosed with each incoming pulse.

Fig. 22 Batch (pulse-based)

The setting range depends on the pump type:

* Thanks to the digital motor control, dosing quantities 
with a resolution of up to 1/8 of the dosing stroke 
volume can be dosed.

The batch volume (e. g. 75 ml) is set in the ’Setup > 
Batch volume’ menu. The minimum dosing time 
required for this (e. g. 32 seconds) is displayed and 
can be increased.

Fig. 23 Batch mode

If the batch volume is modified, the dosing time 
resets to the minimum dosing time.
Signals received during a batch process or an 
interruption (e. g. alarm, external stop) will be 
ignored. If the pump is restarted following an 
interruption, the next batch volume is dosed on the 
next incoming pulse.

Fig. 24 Batch mode

In the ’Operation’ menu, the total batch volume 
(e. g. 75 ml) and the remaining batch volume still to 
be dosed (e. g. 43 ml) are shown in the display.

Caution

Please observe that changes also have 
a direct effect on point I2 / Q2 
(see fig. 21)!

TM
04

 1
13

2 
20

10
TM

04
 1

10
5 

20
10

Type

Setting range per batch

from [ml] to [l] Resolution* 
[ml]

DDA 7.5 - 16 0.74 999 0.0925

DDA 12-10 1.45 999 0.1813

DDA 17-7 1.55 999 0.1938

DDA 30-4 3.10 999 0.3875

40 20 

100

0

Q [%]

I [mA]

new

actual mA

(I2 / Q2)

(I1 / Q1)

(I2 / Q2)

Pulse

Batch volume

Pulse

Time

t1 t1

TM
04

 1
13

4 
11

10
TM

04
 1

13
5 

11
10

Setup
Batch >
Input >
75.0 ml

0:32
Off >

Operation mode
Analog output
Batch volume
Dosing time [mm:ss]
SlowMode

Operation
75.0 ml

Batch 43 ml
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6.4.5 Dosing timer, cycle

In this operation mode, the pump doses the 
set batch volume in regular cycles. Dosing 
starts when the pump is started after a singular start 
delay. The setting range for the batch volume 
corresponds to the values in section 6.4.4 Batch 
(pulse-based).

Fig. 25 Dosing timercycle

The cycle time must be longer than the dosing time, 
otherwise the following dosing will be ignored. In the 
event of an interruption (e. g. interruption of the 
mains voltage, external stop), the dosing will be 
stopped while the time continues running. After 
suspending the interruption, the pump will continue 
to dose according to the actual timeline position.
The following settings are required in the ’Setup > 
Dos. Timer Cycle’ menu:

Fig. 26 Dos. Timer Cycle mode

The batch volume to be dosed (e. g. 125 ml) is set in 
the ’Setup > Dos. Timer Cycle’ menu. The minimum 
dosing time required for this (e. g. 1:54) is displayed 
and can be increased.

The total batch volume (e. g. 125 ml) and the 
remaining batch volume still to be dosed are 
displayed in the ’Operation’ menu. During breaks in 
dosing, the time until the next dosing process 
(e. g. 1:21) is displayed.

Fig. 27 Dos. Timer Cycle mode

6.4.6 Dosing timer, week

In this operation mode, up to 16 dosing 
procedures are defined for a week. These 
dosing procedures may take place regularly on one 
or several week days. The setting range for the 
batch volume corresponds to the values in section 
6.4.4 Batch (pulse-based).

Fig. 28 Week timer dosing

In the event of an interruption (e. g. disconnection of 
the mains voltage, external stop), the dosing is 
stopped while the time continues running. After 
suspending the interruption, the pump continues to 
dose according to the actual timeline position.
The following settings are required in the ’Setup > 
Dos. Timer Week’ menu for each dosing procedure:

Fig. 29 Setting the timer

TM
04

 1
10

7 
11

09
t1 Dosing time

t2 Start delay

t3 Cycle time

TM
04

 1
13

7 
11

10

t1 t1

t2
t3

Batch volume

Timer
125 ml

1:54
3 min
2 min

Batch volume
Dosing time [mm:ss]
Cycle time
Start delay

TM
04

 1
13

6 
11

10
TM

04
 1

10
8 

11
09

Note
If several procedures overlap, the 
process with the higher dosing flow has 
priority!

TM
04

 1
13

8 
11

10

Operation
125 ml

Timer 1:21

0:00

6:00

12:00

18:00

0:00

3 3 3 3 3 3 3

2 2

1
4 4

1 1 1

MO TU WE TH FR SA SU

Timer
Procedure
Batch volume
Dosing time [mm:ss]
Start time [hh:mm]

1
80.5 ml

0:34
05:00

M ❑ T T W ❑ F ❑ S ❑ S 
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The batch volume (e. g. 80.5 ml) is set in the ’Setup 
> Dos. Timer Week’ menu. The minimum dosing time 
required for this (e. g. 0:34) is displayed and can be 
increased.
In the Operation mode, the total batch volume 
(e. g. 80.5 ml) and the remaining batch volume to be 
dosed is displayed. During breaks in dosing, the time 
(e. g. 43:32) until the next dosing is displayed.

Fig. 30 Weekly timer dosing/break in dosing

6.5 Analog output

Fig. 31 Configure analog output

The analog output of the pump is parametrised in the 
’Setup > Analog output’ menu. The following settings 
are possible:

* Output signal is based on motor speed and pump 
status (target flow).

Wiring diagram see section 4.3 Electrical 
connection.

6.6 SlowMode

When the ’SlowMode’ function is enabled, the 
pump slows down the suction stroke. The function is 
enabled in the ’Setup > SlowMode’  menu and is 
used to prevent cavitation in the following cases:
• for dosing media with a high viscosity
• for degassing dosing media
• for long suction lines
• for large suction lift.
In the ’Setup > SlowMode’ menu, the speed of the 
suction stroke can be reduced to 50 % or 25 %.

Fig. 32 SlowMode menu

TM
04

 1
13

6 
11

10
TM

04
 1

15
3 

11
10

Setting
Description
Analog output signal

Control 
variant

FC
M

FC A
R

Output 
=Input

The analog input signal is 
mapped 1:1 to the analog 
output (e. g. to control 
several pumps using one 
signal)

X X X

Actual 
flow

Current actual flow
• 0/4 mA = 0 %
• 20 mA = 100 %
see section 
6.8.2 Calibration of 
pressure sensor

X X* X*

Backpres
sure

Backpressure, measured 
in the dosing head
• 0/4 mA = 0 %
• 20 mA = 100 %
see section 6.8 Pressure 
monitoring

X X

Bus 
control

Enabled by command in 
Bus control, see section 
6.15 Bus communication

X X X

Operation

80.5 ml
Timer 43:32

Output = Input
Actual flow
Backpressure
Bus control

❑
❑
❑

Analog out

Note

In all modes, the analog output has a 
range of 4-20 mA. Exception: Operation 
mode 0-20 mA. Here, the analog output 
range is 0-20 mA.

Caution

Enabling the 'SlowMode' function 
reduces the maximum dosing flow of 
the pump to the set percentage value!

TM
04

 1
15

3 
11

10Off
SlowMode [50 % max.]
SlowMode [25 % max.]

❑
❑

SlowMode
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6.7 FlowControl

FC/FCM control variant.
This function is used to monitor the dosing process. 
Although the pump is running, various influences 
e. g. air bubbles, can cause a reduced flow or even 
stop the dosing process. In order to guarantee 
optimum process safety, the enabled FlowControl 
function directly detects and indicates the following 
errors and deviations:
• Overpressure
• Damaged discharge line
• Air in the dosing chamber
• Cavitation
• Suction valve leakage
• Discharge valve leakage.
The occurrence of a fault is indicated by the 'eye' 
symbol flashing. The faults are displayed in the 
’Alarm’ menu (see section 8. Faults).
FlowControl works with a maintenance-free sensor 
in the dosing head. During the dosing process, the 
sensor measures the current pressure and 
continuously sends the measured value to the 
microprocessor in the pump. An internal indicator 
diagram is created from the current measured values 
and the current diaphragm position (stroke length). 
Causes for deviations can be identified immediately 
by aligning the current indicator diagram with a 
calculated optimum indicator diagram. Air bubbles in 
the dosing head reduce e. g. the discharge phase 
and consequently the stroke volume (see fig. 33).

Setting FlowControl

The ’FlowControl’ function is set using the two 
parameters ’Sensitivity’ and ’Delay’ in the ’Setup > 
FlowControl’ menu.

Sensitivity

In 'Sensitivity’ the deviation in stroke volume, which 
will result in an error message, is set in percent.

Delay

The ’Delay’ parameter is used to define the time 
period until an error message is generated: ’short’, 
’medium’ or ’long’. The delay depends on the set 
dosing flow and therefore cannot be measured in 
strokes or time.

Fig. 33 Indicator diagram

Sensitivity Deviation

Low approx. 70 %

Medium approx. 50 %

High approx. 30 %

TM
04

 1
61

0 
17

10

1

2

3

4

Pressure

Stroke 
length

Trouble-free dosing 
stroke Faulty dosing stroke: Air 

bubbles in the dosing 
head

1 Compression phase

2 Discharge phase

3 Expansion phase

4 Suction phase
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6.8 Pressure monitoring

FC/FCM control variant.
A pressure sensor monitors the pressure in the 
dosing head. If the pressure during the discharge 
phase falls below 2 bar, a warning is generated 
(pump continues running). If in the ’Setup > Pressure 
monitoring’ menu the function ’Min. pressure alarm’ 
is activated, an alarm is generated and the pump is 
stopped.
If the pressure exceeds the cut-off pressure set in 
the ’Setup > Pressure monitoring’ menu, the pump is 
shut down, enters the standby state and indicates an 
alarm.

6.8.1 Pressure setting ranges

6.8.2 Calibration of pressure sensor

The pressure sensor is calibrated in the factory. As a 
rule, it does not need to be re-calibrated. If specific 
circumstances (e. g. pressure sensor exchange, 
extreme air pressure values at the location of the 
pump) necessitate a calibration, the sensor can be 
calibrated as follows:

1. Set pump to ’Stop’ operational state.
2. Make system pressureless and flush.
3. Dismantle suction line and suction valve.

4. Proceed as described below to calibrate:

If a calibration is not successfully possible, check 
plug connections, cable and sensor and replace 
defective parts where necessary.

Caution

The pump restarts automatically once 
the backpressure falls below the cut-off 
pressure!

Type
Fixed min. 

pressure (bar)
Settable max. 
pressure [bar]

DDA 7.5 - 16 < 2 3 ... 17

DDA 12-10 < 2 3 ... 11

DDA 17-7 < 2 3 ... 8

DDA 30-4 < 2 3 ... 5

Caution

The pressure measured in the dosing 
head is slightly higher than the actual 
system pressure.
Therefore the cut-off pressure should 
be set min. 0.5 bar higher than the 
system pressure.

Warning
Install a pressure-relief valve in the 
pressure line to provide protection 
against impermissibly high pressure!

Caution

Calibrating when the suction valve is 
installed produces incorrect calibration 
and can cause personal injuries and 
damage to property!
Only carry out a calibration if this is 
technically required!

TM
04

 1
14

5 
25

10

Plug in pressure sensor plug or select 
’Setup > FlowControl active’ menu

Prompt:
’Activate FlowContr.?’

FlowControl not 
activated

FlowControl active,
Sensor not calibrated.

Prompt:
’Sensor calibration?’

Prompt:
’Suction valve removed?’

Sensor not calibrated.

OK

Calibration error

Message:
’Sensor calib. OK

Current pressure: X bar’

Message:
’Sensor calib. failed!

’Repeat?’

Sensor not calibrated.
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6.9 Flow measurement

FCM control variant
The pump accurately measures the actual flow and 
displays it. Via the 0/4 - 20 mA analog output, the 
actual flow signal can easily be integrated into an 
external process control without additional 
measuring equipment (see section 6.5 Analog 
output).
The flow measurement is based on the indicator 
diagram as described in section 6.7 FlowControl. 
The accumulated length of the discharge phase 
multiplied by the stroke frequency produces the 
displayed actual flow. Faults e. g. air bubbles or 
backpressure that is too low result in a smaller or 
larger actual flow. When the ’ AutoFlowAdapt’ 
function is activated (see section 
6.10 AutoFlowAdapt), the pump compensates for 
these influences by correction of the stroke 
frequency.

6.10 AutoFlowAdapt

FCM control variant.
The ’AutoFlowAdapt’ function is activated in the 
’Setup’ menu. It detects changes in various 
parameters and responds accordingly in order to 
keep the set target flow constant.

This function processes information from the 
pressure sensor in the dosing head. Errors detected 
by the sensor are processed by the software. The 
pump responds immediately regardless of the 
operation mode by adjusting the stroke frequency or 
where necessary compensating for the deviations 
with a corresponding indicator diagram.
If the target flow cannot be achieved by the 
adjustments, a warning is issued.
’AutoFlowAdapt’ operates on the basis of the 
following functions:
• FlowControl: malfunctions are identified (see 

section 6.7 FlowControl).
• Pressure monitoring: pressure fluctuations are 

identified (see section 6.8 Pressure monitoring).
• Flow measurement: deviations from the target 

flow are identified (see section 6.8.2 Calibration 
of pressure sensor).

Examples of ’AutoFlowAdapt’
Pressure fluctuations
The dosing volume decreases as backpressure 
increases and conversely the dosing volume 
increases as the backpressure decreases.
The ’AutoFlowAdapt’ function identifies pressure 
fluctuations and responds by adjusting the stroke 
frequency. The actual flow is thus maintained at a 
constant level.
Air bubbles
The ’AutoFlowAdapt’ function identifies air bubbles. 
The pump responds with a special indicator diagram 
due to which the air bubbles are removed as a top 
priority (deaeration).
If the air bubbles have not been eliminated after a 
maximum of 60 strokes, the pump switches to the 
’Air bubble’ warning status and returns to the normal 
indicator diagram.

6.11 Auto deaeration 

Dosing degassing media can result in air 
pockets in the dosing head during breaks in 
dosing. This can result in no medium being dosed 
when restarting the pump. The ’Setup > Auto 
deaeration’ function performs pump deaeration 
automatically at regular intervals. Software-
controlled diaphragm movements encourage any 
bubbles to rise and gather at the discharge valve so 
that they can be removed on the next dosing stroke.
The function works:
• when the pump is not in the ’Stop’ mode
• during breaks in dosing (e. g. External stop, no 

incoming pulses, etc.).

Note

Strokes which cannot be analysed 
(partial strokes, pressure differential 
which is too low) are provisionally 
calculated based on the setpoint value 
and displayed.

Note
Dosing accuracy is increased when 
’AutoFlowAdapt’ is activated.

Note

Low volumes can be displaced into the 
discharge line by the diaphragm 
movements. When dosing strongly 
degassing media, this is however 
virtually impossible.
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6.12 Key lock 

The key lock is set in the ’Setup > Key lock’ 
menu by entering a four-digit code. It protects the 
pump by preventing changes to settings. Two levels 
of key lock can be selected:

It is still possible to navigate in the ’Alarm’ and ’Info’ 
main menu and reset alarms.
Temporary deactivation

If the key lock function is activated but settings need 
to be modified, the keys can be unlocked temporarily 
by entering the deactivation code. If the code is not 
entered within 10 seconds, the display automatically 
switches to the ’Operation’ main menu. The key lock 
remains active.

Deactivation

The key lock can be deactivated in the ’Setup > Key 
lock’ menu via the ’Off’ menu point. The key lock is 
deactivated after the general code ’2583’ or a pre-
defined custom code has been entered.

6.13 Display Setup

Use the following settings in the ’Setup > Display’ 
menu to adjust the display properties:
• Units (metric/US)
• Display contrast
• Additional display.

6.13.1 Units

Metric units (litres/millilitres/bar) or US units (US 
gallons/PSI) can be selected. According to the 
operation mode and menu, the following units of 
measurement are displayed:

6.13.2 Additional display

Additional display provides additional information 
about the current pump status. The value is shown in 
the display with the corresponding symbol.
In ’Manual’ mode the ’Actual flow’ information can be 
displayed with Q = 1.28 l/h (see fig. 34).

Fig. 34 Display with additional display

The additional display can be set as follows:

1) only DDA-FCM control variant
2) only DDA-FCM/FC control variant.

Level Description

Settings

All settings can only be changed by 
entering the lock code.
The start/stop key and the 100 % 
key are not locked.

Settings + 
keys

The start/stop key and the 100 % 
key and all settings are locked.

Operation mode/
function

Metric units US units

Manual control ml/h or l/h gph

Pulse control ml/ ml/

0/4-20 mA
Analogue control ml/h or l/h gph

Batch (pulse- or timer-
controlled) ml or l gal

Calibration ml ml

Volume counter l gal

Pressure monitoring bar psi

TM
04

 1
15

1 
11

10

Setting Description

Default display

 

 

 

Depending on the operation 
mode:
Actual flow (manual, pulse) 1)

Target flow (pulse)

Input current (analog)
Remaining batch volume 
(Batch, Dos. Timer)
Period until next dosing 
(Dos. Timer)

Dosed volume Dosed vol. since last reset 
(see Counters on page 21)

Actual flow Current actual flow1)

Backpressure Current backpressure in the 
dosing head 2)

Operation

1.30 l/h
Manual 1.28 l/h

Additional display
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6.14 Time/date

The time and date can be set in the ’Setup > 
Time+date’ menu.

6.15 Bus communication

The pump is supplied with an integrated 
module for GENIbus communication. The 
pump identifies the bus control after connecting to 
the corresponding signal input. The "Activate 
Genibus?" prompt is displayed. After confirmation, 
the ’Bus’ submenu appears in the ’Setup’ menu.

Fig. 35 ’Setup > Bus’ menu

The corresponding symbol appears in the ’Activated 
functions’ area in the ’Operation’ menu.
The pump can also be integrated into a Profibus DP 
network using the additional E-box module 
(retrofitting possible).
The bus communication enables remote monitoring 
and setting of the pump via a fieldbus system. The 
accompanying fieldbus documentation and the 
Profibus GSD file can be downloaded from the 
Internet.
www.grundfosalldos.com

6.16 Inputs/outputs

In the ’Setup > Inputs/outputs’ menu, you can 
configure the two outputs ’Relay 1+2’ and the signal 
inputs ’External stop’, ’Empty signal’ and ’Low level 
signal’.

Fig. 36 ’Setup > Inputs/outputs’ menu

6.16.1 Relay outputs

The pump can switch two external signals using 
installed relays. The relays are switched by potential-
free pulses. The connection diagram of the relays is 
shown in section 4.3 Electrical connection. Both 
relays can be allocated with the following signals:

* Factory setting

Caution

The conversion between summer and 
winter time does not take place 
automatically!

TM
04

 1
13

9 
24

10

Bus
Bus control active
Bus address 127

TM
04

 1
15

2 
11

10

Relay 1 
signal

Relay 2 
signal

Description

Alarm* Alarm
Display red, pump 
stopped (e. g. empty 
signal, etc.)

Προειδοποί
ηση* Warning

Display yellow, pump is 
running (e. g. low-level 
signal, etc.)

Stroke 
signal

Stroke 
signal* each full stroke

Pump 
dosing

Pump 
dosing

Pump running and 
dosing

Bus control Bus control
Activated by a 
command in the bus 
communication

Timer, cycle see following section

Timer, week see following section

Contact type

NO* NO* Normally open contact

NC NC Normally closed 
contact

In/Output
Relay 1
Relay 2
External stop
Empty signal
Low-level signal

>
>

NO
NO
NO
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Timer, cycle (relay 2)

For the ’Relay 2 > Timer cycle’ function, set the 
following parameters:
• Dosing time (t1)
• Start delay (t2)
• Cycle time (t3)

Fig. 37 Diagram

Timer, week (relay 2)

This function saves up to 16 relay on-times for a 
week. The following settings can be made for each 
relay switching operation in the ’Relay 2 > 
Timer Week’ menu:
• Procedure (No.)
• On-time (duration)
• Start time
• Weekdays.

6.16.2 External stop

The pump can be stopped via an external 
pulse, e. g. from a control room. When activating the 
external stop pulse, the pump switches from the 
operational state ’Running’ into the operational state 
’Standby’. The corresponding symbol appears in the 
Signal/error display (see section 6.2.2 Operating 
states).

The contact type is factory-set to closed contact 
(=>NO). In the ’Setup > Inputs/outputs > External 
stop’ menu, the setting can be changed to open 
contact (=>NC).

6.16.3 Empty and low-level signals

In order to monitor the filling level in the 
tank, a dual-level sensor can be connected to the 
pump. The pump responds to the signals as follows:

Both signal inputs are allocated to the closed contact 
(=>NO) in the factory. They can be re-allocated in 
the ’Setup > Inputs/outputs’ menu to open contact 
(=>NC).

6.17 Basic settings

All settings can be reset to the settings default upon 
delivery in the ’Setup > Basic settings’ menu.
Selecting ’Save customer settings’ saves the current 
configuration to the memory. This can then be 
activated using ’Load customer settings’ .
The memory always contains the previously saved 
configuration. Older memory data is overwritten.

TM
04

 1
12

4 
21

10

Caution

Frequent disengagement from the 
mains voltage, e. g. via a relay, can 
result in damage to the pump 
electronics and to the breakdown of the 
pump. The dosing accuracy is also 
reduced as a result of internal start 
procedures.
Do not control the pump via the mains 
voltage for dosing purposes!
Only use the ’External stop’ function to 
start and stop the pump!

t2

t3

t1 t1

Sensor signal Pump status

Low level

• Display is yellow
•  flashes
• Pump continues 

running

Empty
• Display is red
•  flashes
• Pump stops
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7. Service 

In order to ensure a long service life and 
dosing accuracy, wearing parts such as 
diaphragms and valves must be regularly checked 
for signs of wear. Where necessary, replace worn 
parts with original spare parts made from suitable 
materials.
Should you have any questions, please contact your 
service partner.

7.1 Service system

According to the motor runtime or after a defined 
period of operation, service requirements will 
appear. Service requirements appear regardless of 
the current operational state of the pump and do not 
affect the dosing process.

* Since the last service system reset

Fig. 38 ’Service soon’

Fig. 39 ’Service now’

The service requirement signals when the 
replacement of wearing parts is due and displays the 
number of the service kit. Press the click wheel to 
temporarily hide the service prompt.
When the ’Service now’ message appears (displayed 
daily), the pump must be serviced immediately. To 
signalise in the ’Operation’ menu, the symbol  
appears in the ’Signal/error display’ area of the 
display.
The number of the service kit required is also 
displayed in the ’Info’ menu.
For media which result in increased wear, the service 
interval must be shortened.

7.2 Perform service

Only spare parts and accessories from Grundfos 
should be used for maintenance. The usage of non-
original spare parts and accessories renders any 
liability for resulting damages null and void.
Information about carrying out maintenance can be 
found in the service kit catalog on our homepage 
(www.grundfosalldos.com).

Warning
If the diaphragm leaks or is broken, 
dosing liquid will escape from the 
discharge opening on the dosing head 
(see fig. 3).
Take suitable precautions to prevent 
harm to health and damage to property 
caused by escaping dosing liquid!
Check daily whether liquid is escaping 
from the discharge opening!

Service requirement
Motor 

runtime 
[h]*

Time interval 
[months]*

’Service soon’ 7500 23

’Service now’ 8000 24

TM
04

 1
13

1 
11

10
TM

04
 1

13
1 

11
10

Service soon!
Please exchange

diaphragm and valves!
Service kit:
97xxxxxx

Service now!
Please exchange

diaphragm and valves!
Service kit:
97xxxxxx

Warning
When dosing dangerous media, 
observe the corresponding precautions 
in the safety data sheets!
Risk of chemical burns!
Wear protective clothing (gloves and 
goggles) when working on the dosing 
head, connections or lines!
Do not allow any chemicals to leak 
from the pump. Collect and dispose of 
all chemicals correctly!

Caution

Before any work to the pump, the pump 
must be in the ’Stop’ operational state 
or be disconnected from the mains. 
The system must be pressureless!
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7.2.1 Dosing head overview

Fig. 40 Changing the diaphragm and valves

7.2.2 Dismantling the diaphragm and valves

1. Make system pressureless.
2. Empty dosing head before maintenance and 

flush it if necessary.
3. Set pump to ’Stop’  operational state using the 

’Start/stop key’.
4. Press the ’Start/stop’ and ’100 %’ keys at the 

same time to put the diaphragm into ’out’ 
position.
– Symbol  must be displayed as the 

operational state (see fig. 14).
5. Take suitable steps to ensure that the returning 

liquid is safely collected.
6. Dismantle suction, pressure and deaeration 

hose.
7. Dismantle valves on suction and discharge 

side (5, 6).
8. Remove the cover (9).
9. Undo screws (8) on the dosing head (7) and 

remove with discs.
10. Remove the dosing head (7).
11. Unscrew diaphragm (4) counter-clockwise and 

remove with flange (2).

7.2.3 Reassembling the diaphragm and valves

1. Attach flange (2) correctly and screw on new 
diaphragm (4) clockwise.
– Make sure that the O-ring (3) is seated 

correctly!
2. Press the ’Start/stop’ and ’100 %’ keys at the 

same time to put the diaphragm into ’in’ position.
– Symbol  must be displayed as the 

operational state (see fig. 14).
3. Attach the dosing head (7).
4. Install screws with discs (8) and cross-tighten.

– Torque: 3 Nm.
5. Attach the cover (9).
6. Install new valves (5, 6).

– Do not interchange valves and pay attention to 
direction of arrow.

7. Connect suction, pressure and deaeration hose 
(see section 4.2 Hydraulic connection)

8. Press the ’Start/Stop’ key to leave the service 
mode.

9. Deaerate dosing pump (see section 
5.2 Deaerating the pump).

10. Please observe the notes on commissioning in 
section 5. Commissioning!

7.3 Resetting the service system

After performing the service, the service system 
must be reset using the ’Info > Reset service system’ 
function.

7.4 Repairs

After consulting Grundfos, please send the pump, 
together with the safety declaration completed by a 
specialist, to Grundfos. The safety declaration can 
be found at the end of these instructions. It must be 
copied, completed and attached to the pump.
 

If the above requirements are not met, Grundfos may 
refuse to accept delivery of the pump. The shipping 
costs will be charged to the sender.

TM
04

 1
12

3 
21

10

1 Safety diaphragm

2 Flange

3 O-ring

4 Diaphragm

5 Valve on discharge side

6 Valve on suction side

7 Dosing head

8 Screws with discs

9 Cover

10 Deaeration valve

1 2 3 5 7 8

4 6 10

9

Warning
The pump housing must only be 
opened by personnel authorised by 
Grundfos!
Repairs must only be carried out by 
authorised and qualified personnel!
Switch off the pump and disconnect it 
from the voltage supply before carrying 
out maintenance work and repairs!

Caution

If the pump has been used to dose 
toxic liquids or liquids hazardous to 
health, the pump must be cleaned prior 
to dispatch!
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8. Faults 

In the event of faults in the dosing pump, a 
warning or an alarm is triggered. The 
corresponding fault symbol flashes in the 
’Operation’ menu, see section 8.1 List of faults. The 
cursor jumps to the ’Alarm’ main menu symbol. 
Press the click wheel to open the ’Alarm’ menu and, 
where necessary, faults to be acknowledged will be 
acknowledged.
A yellow display indicates a warning and the pump 
continues running.
A red display indicates an alarm and the pump is 
stopped.
The last 10 faults are stored in the ’Alarm’ main 
menu. When a new fault occurs, the oldest fault is 
deleted.
The two most recent faults are shown in the display, 
you can scroll through all the other faults. The time 
and cause of the fault are displayed.

The list of faults can be deleted at the end of the list.
If there is a service requirement, this appears when 
the ’Alarm’ menu is opened. Press the click wheel to 
temporarily close the service prompt (see section 
7.1 Service system).

TM
04

 1
10

9 
10

10

Alarm
12.02.2010

12.02.2010

1
Empty

2
Low level

12:34

12:34

Delete alarm
messages ❑
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8.1 List of faults

8.1.1 Faults with error message

Display in the 
’Alarm’ menu

Possible cause Possible remedy

Empty
(Alarm)

• Dosing medium tank empty • Fill tank.
• Check contact setting (NO/NC)

Low level
(Warning)

• Dosing medium tank almost empty

Overpressure
(Alarm)

• Discharge valve blocked
• Isolating valve in discharge line 

closed
• Pressure peaks due to high 

viscosity
• ’Max. pressure’ set too low (see 

section 6.8 Pressure monitoring)

• Replace valve if necessary (see section 
7.2 Perform service)

• Check flow direction of valves (arrow) and 
correct if necessary.

• Open the isolating valve (on the discharge 
side).

• Enlarge diameter of discharge line.
• Change pressure setting (see section 

6.8 Pressure monitoring).

Backpressure 
low
(Warning/alarm*)

• Faulty diaphragm
• Broken discharge line
• Pressure differential between 

suction and discharge side too low
• Leakage in the pressure retention 

valve at Q < 1 l/h
• Deaeration valve open

• Change the diaphragm (see section 
7.2 Perform service).

• Check discharge line and repair if 
necessary.

• Install additional spring-loaded valve 
(approx. 3 bar) on the discharge side.

• Close the deaeration valve.

Air bubble
(Warning)

• Broken/leaky suction line
• Strongly degassing medium
• Tank dosing medium empty

• Check suction line and repair if necessary.
• Provide positive inlet pressure (place 

dosing medium tank above the pump).
• Enable ’Slow Mode’ (see section 

6.6 SlowMode).
• Fill tank.

Cavitation
(Warning)

• Blocked/constricted/squeezed 
suction line

• Blocked/constricted suction valve
• Suction lift too high
• Viscosity too high

• Enable 'Slow Mode’ (see section 
6.6 SlowMode).

• Reduce suction lift.
• Increase suction hose diameter.
• Check suction line and open isolating 

valve if necessary.

Suct. valve leak
(Warning)

• Leaky/dirty suction valve
• Deaeration valve open

• Check valve and tighten it up.
• Flush system.
• Replace valve if necessary (see section 

7.2 Perform service).
• Check O-ring position.
• Install filter in suction line.
• Close the deaeration valve.

Disch. valve leak
(Warning)

• Leaky/dirty discharge valve
• Leakage in the pressure retention 

valve
• Deaeration valve open

• Check valve and tighten it up.
• Flush system.
• Replace valve if necessary (see section 

7.2 Perform service).
• Check O-ring position.
• Install screen in suction line.
• Close the deaeration valve.
• Install spring-loaded valve on the 

discharge side.

Flow deviation
(Warning)

• Considerable deviation between 
target and actual flow

• Pump not / incorrectly calibrated

• Check installation.
• Calibrate the pump (see section 

5.3 Calibrating the pump).
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* Depending on setting

Pressure sensor
(Warning)

• Broken FlowControl cable
• Sensor defect
• Pressure sensor not correctly 

calibrated.

• Check plug connection.
• Change sensor if necessary.
• Calibrate pressure sensor correctly 

(see section 6.8.2 Calibration of pressure 
sensor).

 

Motor blocked 
(alarm)

• Backpressure greater than 
nominal pressure

• Damage to gears

• Reduce backpressure.
• Arrange for repair of gears, if necessary.

 Bus
(Warning/alarm*)

• Fieldbus communication error • Check cables for correct specification and 
damage; replace if necessary.

• Check cable routing and shielding; correct 
if necessary.

 

E-Box
(Alarm)

• E-Box connection error
• Faulty E-Box

• Check plug connection.
• Replace E-Box if necessary.

Cable break
(Alarm)

• Defect in analog cable 4 - 20 mA 
(input current < 2 mA)

• Check cable/plug connections and 
replace, if necessary.

• Check signal transmitter.

 Service soon/
now
(Warning)

• Time interval for service expired • Perform service (see section 7.2 Perform 
service).

Display in the 
’Alarm’ menu

Possible cause Possible remedy
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8.1.2 General faults

9. Disposal 

This product and all its associated parts must 
be disposed of in an environmentally friendly 
manner. Use appropriate waste collection 
services. If there is no such facility or the facility 
refuses to accept thse materials used in the product, 
the product can be sent to the nearest Grundfos 
company or Grundfos service centre.

Fault Possible cause Possible remedy

Dosing flow too high

Inlet pressure greater than 
backpressure

Install additional spring-loaded valve 
(approx. 3 bar) on the discharge side.

Increase pressure differential.

Incorrect calibration Calibrate the pump (see section 5.3 Calibrating 
the pump).

No dosing flow or 
dosing flow too low

Air in dosing head Deaerate the pump.

Faulty diaphragm Change the diaphragm (see section 7.2 Perform 
service).

Leakage/fracture in lines Check and repair lines.

Valves leaking or blocked Check and clean valves.

Valves installed incorrectly
Check that the arrow on the valve housing is 
pointing in the direction of flow. Check whether all 
O-rings are installed correctly.

Blocked suction line Clean suction line/install filter.

Suction lift too high

Reduce suction lift.

Install priming aid.

Enable 'Slow Mode’ (see section 6.6 SlowMode).

Viscosity too high

Enable 'Slow Mode’ (see section 6.6 SlowMode).

Use hose with larger diameter.

Install spring-loaded valve on the discharge side.

Pump outside the calibration Calibrate the pump (see section 5.3 Calibrating 
the pump).

Deaeration valve open Close the deaeration valve.

Irregular dosing

Valves leaking or blocked Tighten up valves, replace valves if necessary 
(see section 7.2 Perform service).

Backpressure fluctuations
Keep backpressure constant.

’AutoFlowAdapt’ activate (only FCM).

Liquid escaping from 
the discharge opening 
on the flange

Faulty diaphragm Change the diaphragm (see section 7.2 Perform 
service).

Liquid escaping

Dosing head screws not 
screwed in as far as they will go

Tighten up screws (see section 4.2 Hydraulic 
connection).

Valves not screwed in as far as 
they will go

Tighten up valves/union nuts (see section 
4.2 Hydraulic connection).

Pump not sucking in

Suction lift too high Reduce suction lift; if necessary, provide positive 
inlet pressure.

Backpressure too high Open the deaeration valve.

Soiled valves Flush system, replace valves if necessary 
(see section 7.2 Perform service).

Subject to alterations.

ST61 Grantham STP STP - Stornoway - OM Manual
38
-Pulse Id TMS1376 Active 04/08/2015 Page 1207 of 1480



Ap
pe

nd
ix

39

Appendix 1

Safety declaration

Please copy, fill in and sign this sheet and attach it to the pump returned for service.

Fault description

Please make a circle around the damaged parts.
In the case of an electrical or functional fault, please mark the cabinet.

Please describe the error / cause of the error in brief.

We hereby declare that the pump has been cleaned and is completely free from chemical, biological and 
radioactive substances.

_____________________________________
Date and signature

_____________________________________
Company stamp

Product type (nameplate)

Model number (nameplate)

Dosing medium

TM
04

 1
18

5 
11

10

100%
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Argentina
Bombas GRUNDFOS de 
Argentina S.A.
Ruta Panamericana km. 37.500 
Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb 
Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
Представительство 
ГРУНДФОС в Минске
220123, Минск,
ул. В. Хоружей, 22, оф. 1105
Тел.:  +(37517) 233 97 65
Факс: (37517) 233 9769
E-mail: 
grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Trg Heroja 16,
BiH-71000 Sarajevo
Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO 
BRASIL
Av. Humberto de Alencar 
Castelo Branco, 630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
Grundfos Bulgaria EOOD
Slatina District
Iztochna Tangenta street no. 
100
BG - 1592 Sofia
Tel. +359 2 49 22 200
Fax. +359 2 49 22 201
email: bulgaria@grundfos.bg

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
Grundfos Alldos

Dosing & Disinfection

ALLDOS (Shanghai) Water 
Technology Co. Ltd.
West Unit, 1 Floor, No. 2 
Building (T 4-2)
278 Jinhu Road, Jin Qiao 
Export Processing Zone
Pudong New Area 
Shanghai, 201206
Phone: +86 21 5055 1012
Telefax: +86 21 5032 0596
E-mail: grundfosalldos-
CN@grundfos.com 

China
GRUNDFOS Pumps 
(Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS CROATIA d.o.o.
Cebini 37, Buzin
HR-10010 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.o.
Čapkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: 
info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS 
Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier 
(Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS Water Treatment 
GmbH
Reetzstraße 85
D-76327 Pfinztal (Söllingen)
Tel.: +49 7240 61-0 
Telefax: +49 7240 61-177
E-mail: gwt@grundfos.com 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
D-40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-
3799
E-mail: 
infoservice@grundfos.de
Service in Deutschland:
E-mail: 
kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou 
Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong 
Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung 
Sha Wan 
Kowloon 
Phone: +852-27861706 / 
27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India 
Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / 
CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 
6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business 
Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 
95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg. 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo, 
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 
135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-
1035, Rīga,
Tālr.: + 371 714 9640, 7 149 
641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de 
México S.A. de C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva 
Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015 
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332 
E-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 
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Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, 
S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România 
SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. 
Школьная 39
Тел. (+7) 495 737 30 00,  564 
88 00
Факс (+7) 495 737 75 36,  564 
88 11
E-mail 
grundfos.moscow@grundfos.c
om

Serbia 
GRUNDFOS Predstavništvo 
Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 
26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. 
Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS d.o.o.
Šlandrova 8b, SI-1231 
Ljubljana-Črnuče
Phone: +386 1 568 0610
Telefax: +386 1 568 0619
E-mail: slovenia@grundfos.si

South Africa
Grundfos (PTY) Ltd.
Corner Mountjoy and George 
Allen Roads
Wilbart Ext. 2
Bedfordview 2008
Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: lsmart@grundfos.com

Spain
Bombas GRUNDFOS España 
S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
(Box 333) Lunnagårdsgatan 6 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
GRUNDFOS ALLDOS 
International AG
Schönmattstraße 4  
CH-4153 Reinach
Tel.: +41-61-717 5555
Telefax: +41-61-717 5500
E-mail: grundfosalldos-
CH@grundfos.com

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) 
Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 
Road,
Dokmai, Pravej, Bangkok 
10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve 
Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 
8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 
8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps 
Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство 
ГРУНДФОС в Ташкенте
700000 Ташкент ул.Усмана 
Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 03.11.2010
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The information provided in this documentation contains general descriptions and/or 
technical characteristics of the performance of the products contained herein. This 
documentation is not intended as a substitute for and is not to be used for 
determining suitability or reliability of these products for specific user applications. It 
is the duty of any such user or integrator to perform the appropriate and complete 
risk analysis, evaluation and testing of the products with respect to the relevant 
specific application or use thereof. Neither Schneider Electric nor any of its affiliates 
or subsidiaries shall be responsible or liable for misuse of the information contained 
herein. If you have any suggestions for improvements or amendments or have found 
errors in this publication, please notify us. 

No part of this document may be reproduced in any form or by any means, electronic 
or mechanical, including photocopying, without express written permission of 
Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when 
installing and using this product. For reasons of safety and to help ensure 
compliance with documented system data, only the manufacturer should perform 
repairs to components.

When devices are used for applications with technical safety requirements, the 
relevant instructions must be followed. 

Failure to use Schneider Electric software or approved software with our hardware 
products may result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2011 Schneider Electric. All rights reserved.
2 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1215 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Table of Contents
Safety Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
About the Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Part I Modicon M340 PLCs  . . . . . . . . . . . . . . . . . . . . . . . . . 11
Chapter 1 Introduction to Modicon M340 PLC Stations . . . . . . . . . 13

Modicon M340 PLC Station. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Chapter 2 General Introduction to PLC Station Components . . . . 15

General Introduction to Processors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
General Introduction to Racks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
General Introduction to Power Supply Modules  . . . . . . . . . . . . . . . . . . . . 18
General Introduction to Rack Extender Module  . . . . . . . . . . . . . . . . . . . . 19
General Introduction to Input/Output Modules  . . . . . . . . . . . . . . . . . . . . . 20
General Introduction to Counting Modules . . . . . . . . . . . . . . . . . . . . . . . . 23
General Introduction to Communication . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Grounding of Installed Modules. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Modicon M340H (Hardened) Equipment. . . . . . . . . . . . . . . . . . . . . . . . . . 26
Modicon M340H (Hardened) Processors, Modules and Equipment . . . . . 27

Chapter 3 General Introduction to PLC Networks. . . . . . . . . . . . . . 29
General Introduction to the Modbus Protocol . . . . . . . . . . . . . . . . . . . . . . 30
General Introduction to an Ethernet Network  . . . . . . . . . . . . . . . . . . . . . . 31
General Introduction to the CANopen Field Bus . . . . . . . . . . . . . . . . . . . . 32

Chapter 4 Operating Standards and Conditions . . . . . . . . . . . . . . . 33
Standards and Certifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Operating Conditions and Environment Related Recommendations  . . . . 36
Modicon M340 PLC Protection Processing. . . . . . . . . . . . . . . . . . . . . . . . 41
Climatic and Mechanical Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Part II BMX P34 xxxx Processors  . . . . . . . . . . . . . . . . . . . . 45
Chapter 5 Introduction to BMX P34 xxxx Processors  . . . . . . . . . . 47

General Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Physical Description of BMX P34 xxxx Processors. . . . . . . . . . . . . . . . . . 51
USB Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Modbus Link  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
35012676 07/2011 3

lse Id TMS1376 Active 04/08/2015 Page 1216 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
CANopen Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Ethernet Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
BMX P34 xxxxx Processors Catalog . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Real-Time Clock  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Chapter 6 General Characteristics of the BMX P34 xxxx 
Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Electrical Characteristics of the BMX P34 xxxxx Processors  . . . . . . . . . 66
General Characteristics of the BMX P34 1000 Processor . . . . . . . . . . . . 68
General Characteristics of the BMX P34 2000 Processor . . . . . . . . . . . . 69
General Characteristics of the BMX P34 2010/20102 Processors  . . . . . 70
General Characteristics of the BMX P34 2020 Processor . . . . . . . . . . . . 71
General Characteristics of the BMX P34 2030/20302 Processor  . . . . . . 72
Characteristics of the BMX P34 xxxxx Processor Memory . . . . . . . . . . . 73

Chapter 7 Installation of BMX P34 xxxx Processors . . . . . . . . . . . . 75
Fitting of Processors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Memory Cards for BMX P34 xxxxx Processors . . . . . . . . . . . . . . . . . . . . 78

Chapter 8 BMX P34 xxxx Processors Diagnostics. . . . . . . . . . . . . . 87
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Searching for Errors Using the Processor Status LEDs  . . . . . . . . . . . . . 93
Blocking Errors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
Non-Blocking Errors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Processor or System Errors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Chapter 9 Processor Performance  . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Execution of Tasks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
MAST Task Cycle Time: Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
MAST Task Cycle Time: Program Processing. . . . . . . . . . . . . . . . . . . . . 106
MAST Task Cycle Time: Internal Processing on Input and Output . . . . . 107
MAST Task Cycle Time Calculation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
FAST Task Cycle Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Event Response Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Part III BMX CPS xxxx Power Supply Modules . . . . . . . . . . 113
Chapter 10 Introduction to BMX CPS xxxx Power Supply Modules. 115

General Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Description of the Power Supply Modules . . . . . . . . . . . . . . . . . . . . . . . . 118

Chapter 11 Installation of BMX CPS xxxx Power Supply Modules. . 119
Definition of Protection Devices at the Start of the Line. . . . . . . . . . . . . . 120
Installation/Assembly of BMX CPS xxxx Power Supply Modules . . . . . . 122
BMX CPS xxxx Power Supply Connection Rules . . . . . . . . . . . . . . . . . . 123
Connection of Alternating Current Power Supply Modules . . . . . . . . . . . 129
Connection of Direct Current Power Supply Modules to a 24 V, 48 V, or 
125 VDC Floating Direct Current Network . . . . . . . . . . . . . . . . . . . . . . . . 131
Connection of Direct Current Power Supply Modules to an Alternating 
Current Network. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
Sensor and Pre-actuator Power Supply Control by Alarm Relay. . . . . . . 137
4 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1217 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Chapter 12 BMX CPS xxxx Power Supply Module Diagnostics. . . . 139
BMX CPS xxxx Power Supply Modules Display . . . . . . . . . . . . . . . . . . . . 140
Events Generated by Pressing/Releasing the Power Supply Module’s 
RESET Button. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Chapter 13 Auxiliary Functions of the BMX CPS xxxx Power Supply 
Modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
Alarm Relay on BMX CPS xxxx Power Supply Modules. . . . . . . . . . . . . . 144
Characteristics of the Alarm Relay Contact. . . . . . . . . . . . . . . . . . . . . . . . 145

Chapter 14 BMX CPS xxxx Power Supply Module Power and Power 
Consumption Breakdown  . . . . . . . . . . . . . . . . . . . . . . . . 147
Power Supply Module Usable Power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
Module Power Consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
Characteristics of the BMX CPS 2000 Power Supply Module  . . . . . . . . . 154
Characteristics of the BMX CPS 3500 Power Supply Module  . . . . . . . . . 156
Characteristics of the BMX CPS 3540T Power Supply Module  . . . . . . . . 158
Characteristics of the BMX CPS 2010 Power Supply Module  . . . . . . . . . 160
Characteristics of the BMX CPS 3020 Power Supply Module  . . . . . . . . . 161

Part IV BMX XBP xxxx Racks  . . . . . . . . . . . . . . . . . . . . . . . . 163
Chapter 15 Introduction to BMX XBP xxxx Racks  . . . . . . . . . . . . . . 165

Introduction to the BMX XBP xxxx Racks . . . . . . . . . . . . . . . . . . . . . . . . . 166
Description of the BMX XBP xxxx Racks  . . . . . . . . . . . . . . . . . . . . . . . . . 168

Chapter 16 Installation and Assembly of BMX XBP xxxx Racks . . . 169
Rack Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
Mounting and Fastening the Racks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Grounding the BMX XBP xxxx Rack and the BMX CPS xxxx Power 
Supply Module. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
BMX XSP xxxx Protection Bar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
BMX XEM 010 Protective Cover for an Unoccupied Position . . . . . . . . . . 179

Chapter 17 BMX XBE 1000 rack extender module  . . . . . . . . . . . . . . 181
Rack Extender Module Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Rack Extender Module Physical Description. . . . . . . . . . . . . . . . . . . . . . . 184
Rack Extender Module Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Rack extender Module Configuration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
Rack Extender Module Diagnostics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
Rack Extender Module Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

Chapter 18 BMX XBP xxxx Rack Functions. . . . . . . . . . . . . . . . . . . . 197
Module Addressing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198
Installing the Power Supply Modules, Processors and Other Modules. . . 199

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
35012676 07/2011 5

lse Id TMS1376 Active 04/08/2015 Page 1218 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
6 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1219 of 1480



§

ST61 Grantham STP STP - Stornoway - OM Manual

Q-P
Safety Information
u

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with 
the device before trying to install, operate, or maintain it. The following special 
messages may appear throughout this documentation or on the equipment to warn 
of potential hazards or to call attention to information that clarifies or simplifies a 
procedure.
35012676 07/2011 7

lse Id TMS1376 Active 04/08/2015 Page 1220 of 1480



ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction 
and operation of electrical equipment and its installation, and has received safety 
training to recognize and avoid the hazards involved.
8 35012676 07/2011
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About the Book
At a Glance

Document Scope

This manual describes the hardware installation the Modicon M340 PLCs and 
installation of their main accessories.

This document is also valid for the Modicon M340H PLCs and their accessories.

Validity Note

This documentation is valid from Unity Pro v6.0.

Product Related Information

User Comments

We welcome your comments about this document. You can reach us by e-mail at 
techcomm@schneider-electric.com.

WARNING
UNINTENDED EQUIPMENT OPERATION 

The application of this product requires expertise in the design and programming 
of control systems. Only persons with such expertise should be allowed to 
program, install, alter, and apply this product.

Follow all local and national safety codes and standards.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
35012676 07/2011 9
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Modicon M340 PLCs
Subject of this Part

This part provides a general overview of the Modicon M340 PLC configurations and 
the various sub-assemblies, as well as the networks and field buses used.

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 Introduction to Modicon M340 PLC Stations 13

2 General Introduction to PLC Station Components 15

3 General Introduction to PLC Networks 29

4 Operating Standards and Conditions 33
11
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Introduction to Modicon M340 
PLC Stations
Modicon M340 PLC Station

General

Modicon M340 automated platform processors manage the entire PLC station, 
which is made up of discrete I/O modules, analog I/O modules, counting modules, 
discrete I/O modules, analog I/O modules, other expert modules, and 
communication modules. These are distributed across one or more racks connected 
on the local bus. Each rack must include a power supply module; the main rack 
supports the CPU.

Illustration

The following diagram shows a configuration example for the Modicon M340 PLC 
with one rack:
13
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Number Table

The following table describes the numbered components of the PLC station above.

Number Description

1 Power supply module

2 Processor

3 20-pin terminal block I/O module

4 40-pin single connector I/O module

5 40-pin 2-connector I/O module

6 Counting module

7 8-slot rack
14 35012676 07/2011
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General Introduction to PLC 
Station Components
Subject of this Section

This section provides a general overview of the various components of which a PLC 
station may consist.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

General Introduction to Processors 16

General Introduction to Racks 17

General Introduction to Power Supply Modules 18

General Introduction to Rack Extender Module 19

General Introduction to Input/Output Modules 20

General Introduction to Counting Modules 23

General Introduction to Communication 24

Grounding of Installed Modules 25

Modicon M340H (Hardened) Equipment 26

Modicon M340H (Hardened) Processors, Modules and Equipment 27
15
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General Introduction to Processors

General

Each PLC station is equipped with a processor, chosen according to the following 
characteristics:

processing power (number of inputs/outputs managed)
memory capacity
communication ports

For further information, please refer to Introduction to BMX P34 xxxx Processors, 
page 47).
16 35012676 07/2011
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General Introduction to Racks

General

There are four sizes of racks, chosen according to the number of modules you wish 
to use:

BMX XBP 0400 rack (4 slots)
BMX XBP 0600 rack (6 slots)
BMX XBP 0800 rack (8 slots)
BMX XBP 1200 rack (12 slots)

The list above gives the number of usable slots.

Each rack includes one extra slot that is reserved for the power supply module, and 
one slot on the right is reserved for the BMX XBE 1000 rack extender module.

For further information, please refer to the introduction to racks (see page 165).

Representation of the Racks

The following diagram shows the BMX XPB 0400 rack:
35012676 07/2011 17
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General Introduction to Power Supply Modules

General

Each rack requires one power supply module (see page 115) defined according to 
the distributed network (alternating or direct current) and the power necessary at 
rack level.

Illustration

The following illustration shows a BMX CPS •••• power supply module:
18 35012676 07/2011
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General Introduction to Rack Extender Module

General

This module allows connecting a maximum of 4 chained racks, depending on the 
CPU, distributed along a maximum length of 30 meters.

See Rack extender module (see page 181).

Illustration

Illustration of the BMX XBE 1000 rack extender module:
35012676 07/2011 19
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General Introduction to Input/Output Modules

General

The Modicon M340 range includes discrete and analog input/output modules.

Discrete Input/Output

A wide range of discrete input/output modules enables you to select the module best 
suited to your needs. The characteristics of these modules differ as follows:

The following illustration shows a discrete input/output modules with 40-pin 
connectors:

Characteristics Description

Modularity 8 channels
16 channels
32 channels
64 channels

Type of Inputs Modules with direct current inputs (24 VCC and 48 VCC)
Modules with alternating current inputs (24 VCA, 48 VCA 
and 120 VCA)

Type of Outputs Modules with relay outputs
Modules with direct current static outputs (24 VCC / 0.1 A 
- 0.5 A - 3 A)
Modules with alternating current static outputs (24 VCC / 
240 VAC / 3 A)

Type of Connector 20-pin terminal blocks
40-pin connectors allowing connection to sensors and pre-
actuators by means of the TELEFAST 2 prewiring system
20 35012676 07/2011
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The following illustration shows a discrete input/output module with a 20-pin terminal 
block:

Analog Inputs/Outputs

A wide range of analog input/output modules enables you to select the module best 
suited to your needs. The characteristics of these modules differ as follows:

Characteristics Description

Modularity 2 channels
4 channels

Performance and Range of 
Signals Offered

Voltage/current
Thermocouple
Thermowell

Type of Connector 20-pin terminal blocks
40-pin connectors allowing connection to sensors and pre-
actuators by means of the TELEFAST 2 prewiring system
35012676 07/2011 21
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The following illustration shows an analog input/output module with one 40-pin 
connector:

The following illustration shows an analog input/output module with 20-pin terminal 
block:
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General Introduction to Counting Modules

General

The PLCs in the Modicon M340 range offer counting functions (downcounting, 
counting, counting/downcounting) by utilizing the application-specific counting 
modules.

Two counting modules are offered:

BMX EHC 0200 module with two counting channels and a maximum acquisition 
frequency of 60 kHz
BMX EHC 0800 module with eight counting channels and a maximum acquisition 
frequency of 10 kHz 

Illustration

The following illustration shows a BMX EHC 0200 counting module:

The following illustration shows a BMX EHC 0800 counting module:
35012676 07/2011 23
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General Introduction to Communication

General

PLCs from the Modicon M340 range can be used in different communication modes:
USB
Serial
Ethernet
CANopen
AS-Interface
24 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1237 of 1480



General Introduction to PLC station components

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Grounding of Installed Modules

General

The grounding of Modicon M340 modules is crucial to avoid electric shocks.

Grounding Processors and Power Supplies

All Modicon M340 modules are equipped with ground connection contacts at the 
rear for grounding purposes:

These contacts connect the grounding bus of the modules to the grounding bus of 
the rack.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Ensure ground connection contacts are present and not bent out of shape. If they 
are, do not use the module and contact your Schneider Electric representative.

Failure to follow these instructions will result in death or serious injury.

WARNING
UNINTENDED EQUIPMENT OPERATION

Tighten the clamping screws of the modules to guarantee the system character-
istics. A break in the circuit could lead to an unexpected behavior of the system.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
35012676 07/2011 25

lse Id TMS1376 Active 04/08/2015 Page 1238 of 1480



General Introduction to PLC station components

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
Modicon M340H (Hardened) Equipment

M340H

The Modicon M340H (hardened) equipment is a ruggedized version of M340 
equipment. It can be used at extended temperatures (-25...70ºC) (-13...158ºF) and 
in harsh chemical environments.

The M340H equipment, when within the standard temperature range (0...60ºC) 
(32...140ºF), has the same characteristics as the standard M340 equipment.

At the temperature extremes (-25... 0ºC and 60... 70ºC) (-13...32ºF) and 
(140...158ºF) the hardened versions can have reduced power ratings that impact 
power calculations for Unity Pro applications. 

If this equipment is operated outside the -25...70ºC (-13...158ºF) temperature range, 
the equipment can operate abnormally.

Hardened equipment has a conformal coating applied to its electronic boards. This 
protection, when associated with appropriate installation and maintenance, allows it 
to be more robust when operating in harsh chemical environments.

CAUTION
UNINTENDED EQUIPMENT OPERATION

Do not operate M340H equipment outside of its temperature range.

Failure to follow these instructions can result in injury or equipment damage.
26 35012676 07/2011
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Modicon M340H (Hardened) Processors, Modules and Equipment

At a Glance

Hardened (see page 26) equipment can operate in extended temperature ranges 
and harsher environments compared to the standard M340 equipment.

“H” Equipment

The follow equipment are available in Hardened versions:
CPUs:

BMX P34 2020H
BMX P34 2030 2H

Power Supplies:
BMX CPS 3020H
BMX CPS 3500H

Backplanes:
BMX XBP 0400H
BMX XBP 0600H
BMX XBP 0800H

Backplane Extension:
BMX XBE 1000H

Counting Modules:
BMX ECH 0200H
BMX ECH 0800H

Analog Input Modules:
BMX ART 0414H
BMX ART 0814H

Analog Output Modules:
BMX AMO 0210H

Analog Input/Output Module:
BMX AMM 0600H

TELEFAST Wiring Accessories
ABE7 CPA 0410H
ABE7 CPA 0412H

Digital Input modules:
BMX DDI 1602H
BMX DDI 1603H
35012676 07/2011 27
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Digital Input/Output modules:
BMX DAI 1602H
BMX DAI 1603H
BMX DAI 1604H
BMX DDM 16022H
BMX DDM 16025H

Digital Output modules:
BMX DAO 1605H
BMX DDO 1602H
BMX DDO 1612H
BMX DRA 0805H
BMX DRA 1605H
28 35012676 07/2011
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General Introduction to PLC 
Networks
Subject of this Section

This section provides a general overview of PLC networks.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

General Introduction to the Modbus Protocol 30

General Introduction to an Ethernet Network 31

General Introduction to the CANopen Field Bus 32
29
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General Introduction to the Modbus Protocol

General

The Modbus protocol creates a hierarchical structure (one master and several 
slaves).

The master manages all exchanges according to two types of dialog:

the master exchanges with a slave and awaits the response
the master exchanges with all slaves without awaiting a response (broadcast 
queries).

Illustration

The following illustration shows a Modbus network:
30 35012676 07/2011
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General Introduction to an Ethernet Network

General

Ethernet communication essentially targets applications of:

coordination between PLCs
local or centralized monitoring
communication with the production management information system
communication with remote inputs/outputs

Acting as an agent, Ethernet communication also supports management of the 
network monitoring standard SNMP.

Illustration

The following illustration shows an Ethernet network:
35012676 07/2011 31
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General Introduction to the CANopen Field Bus

General

The CANopen structure consists of:

a bus master
slave devices, also called nodes

Bus operation is point to point. At any time, each device can send a request on the 
bus and the affected devices answer.

Bus request priority is calculated by an identifier in each message.

Illustration

The following example illustrates a CANopen field bus architecture:
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Operating Standards and 
Conditions
Subject of this Section

This sections concerns the operating standards and conditions for Modicon M340 
PLCs.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Standards and Certifications 34

Operating Conditions and Environment Related Recommendations 36

Modicon M340 PLC Protection Processing 41

Climatic and Mechanical Resistance 42
33
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Standards and Certifications

General

The Modicon M340 PLCs have been designed to comply with the relevant 
standards or rules relating to electrical equipment as PLCs for an industrial use.

Standards Compliance and Certifications

Modicon M340 PLCs comply with the following standards and certifications:

Requirements specific to PLCs relating to functional characteristics, immunity, 
robustness and security:

IEC 61131-2 Ed. 2 (2003)
CSA 22.2 No. 142
UL 508

Merchant Navy requirements of the major international organizations:
NOTE: Compliance with these Merchant Navy requirements does not apply to 
BMXCPS3540T, DRA0804T or DDI1604T.

ABS
BV
DNV
GL
LR
RINA
RMRS

European directives:
Low voltage: 72/23/EEC amendment 93/68/EEC,
Electromagnetic compatibility: 89/336/EEC amendments 92/31/EEC and 
93/68/EEC

Recommendations concerning dangerous location:
CSA 22.2 No. 213, class 1, division 2, groups A, B, C and D.
This equipment is only acceptable for use in class 1, division 2, groups A, B, 
C and D or non classified dangerous areas (see DANGER below)

ACA rules (for C-Tick working)
CEI/ECO rules (for GOST working)
34 35012676 07/2011
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Friendly design environment:
European RoHS 2002/95/EC. Does not contain lead, mercury, hexavalent 
chromium, PBB or PBDE
European WEEE 2002/96/EC
Schneider Electric directives (no halogen materials, increased rate of 
recycling, etc.))

NOTE: Hardened equipment (see page 26) meets an additional standard for 
conformal coating.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION

Disconnect all power before removing components, if installed in a hazardous 
location where flammable gases or combustible dusts may be present. Electrical 
sparks in a hazardous location will cause an explosion.

Failure to follow these instructions will result in death or serious injury.
35012676 07/2011 35
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Operating Conditions and Environment Related Recommendations

Operating Temperature/Hygrometry/Altitude

The following table shows the operating conditions relative to the outside 
environment.

NOTE: Above 2,000 meters (6,562 feet), the maximum operating temperature is 
+55°C (+131°F) and the de-rating for dielectric is applied according IEC 60664-1.

Supply Voltage

The following table shows the operating conditions relative to the supply voltage.

(1) Limited to 1 ms at maximum load with minimum supply (18 VDC).

M340 M340H/T

Ambient operating 
temperature

0°C - +60°C (IEC 61131-2 = +5°C to +55°C)
32°F - +140°F (IEC 61131-2 = +41°F to 
+131°F)

-25°C - +70°C
-13°F - +158°F

Relative humidity 5% - 95% (without condensation) 5% - 95% (without condensation)

Altitude 0 - 4,000 meters (13,124 feet) 0 - 4,000 meters (13,124 feet)

Voltage Nominal 24 VDC 48 VDC 100 - 240VAC 100 - 120/200 - 
240VAC

125 VDC

Limit 18 - 31.2 VDC 18 - 62.4 VDC 85 - 264 VAC 85 - 115/230 - 
264 VAC

100 - 150 VDC

Frequency Nominal - - 50/60 Hz 50/60 Hz -

Limit - - 47/63 Hz 47/63 Hz -

Micro-
power 
outages

Duration ≤ 10 ms (1) ≤ 10 ms (1) ≤ 1/2 period ≤ 1/2 period ≤ 50 ms at 
125 VDC

Repetition ≥ 1 s ≥ 1 s ≥ 1 s ≥ 1 s ≥ 1 s

Harmonic 
rate

 - - 10% 10% -

Residual 
ripple 
included (0 
to peak)

 5% 5% - - 5%
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Human and Material Safety

The following table shows the operating conditions relative to human and material 
safety.

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual.

Test designation Standards Levels

Insulation Voltage EN 61131-2
IEC 60664

1,500 Veff without accounting for the 
specific characteristics of the various 
modules.

Dielectric strength and 
insulation resistance *

EN 61131-2
UL 508
CSA 22-2 No. 142

50 V ≥10ΜΩ
250 V > 100 ΜΩ

Maintaining ground 
connections *

EN 61131-2
UL 508
CSA 22-2 No. 142

<0.1Ω / 16 A / 1 hour
< 0.1 Ω / 30 A / 2 min.

Leakage current * UL 508
CSA 22-2 No. 142

Fixed device < 3.5 mA

Protection offered by 
enclosure *

CSA 22-2 No. 142
IEC 60529
EN 61131-2
UL 508

Protection degree IP 20

Impact withstand CSA 22-2 No. 142
IEC 950

Fall/500 g (17.635 oz.) sphere/1.3 m 
(4.2654 ft)

Stored energy injury risk EN 61131-2 After 1 s
Residual voltage < 42.4 V
Ground current < 5 mA

Clearance and creepage EN 61131-2
UL508
CSA 22-2 No. 142

Over voltage category: II (IEC 60664-1)
Clearance: 1.5 mm (0.0591 in) at 250 V
Minimum insulation distance: 0.18 mm 
(0.0071 in) at 50 V
Creepage: 2.5 mm (0.0985 in) at 250 V 
/ 1.2 mm (0.0473 in) at 50 V
Material group: II

Temperature rise EN 61131-2
UL508
CSA 22-2 No. 142

Ambient temperature: 60°C (140°F)
For Hardened equipment, the ambient 
temperature is 70°C (158°F) with de-
rating.

Key

*: Tests required by EC directives
35012676 07/2011 37
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Immunity to L.F. Interference

The following table shows the operating conditions relative to L.F. interference 
caused by low frequencies.

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual.

Test designation Standards Levels

Voltage and frequency 
variation a.c. *

EN 61132-2 0.9 / 1.10 Un 30 min.
0.95 / 1.05 Fn 30 min.

Voltage variation d.c. * EN 61131-2 0.85 Un - 1.2 Un 30 min.
+ ripple 5% peak
(for industrial use)
0.75 Un - 1.3 Un 30 min.
(for merchant navy)

Third harmonics * EN 61131-2 10% Un
0° / 5 min. - 180° / 5 min.

Voltage drop and 
interruptions *

EN 61131-2 AC 1/2 cycle
DC 1 ms

Voltage shut 
down/start up *

EN 61131-2 Un-0-Un; Un / 60s 3 cycles
Un-0-Un; Un / 5s 3 cycles
Un-0.9Ud; Un / 60s 3 cycles

Key

Un: Nominal voltage Fn: Nominal frequency Ud: Under voltage detection level

*: Tests required by EU directives
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Immunity to H.F. Interference

The following table shows the operating conditions relative to interference caused 
by High Frequencies.

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual.

Test designation Standards Levels

Damped oscillatory wave * EN 61131-2
IEC 61000-4-12

Main AC / DC power supply
Aux. AC power supply
AC unshielded I/Os
 2.5 kV CM - 1 kV DM

Aux. DC power supply
Analog/DC unshielded I/Os
 1 kV CM - 0.5 kV DM

Shielded cables: 0.5 kV CM

Fast transients (bursts) * IEC 61000-4-4 AC / DC power supply 2 kV WM / CM
Discrete I/O > 48 V 2 kV WM / CM

Surge IEC 61000-4-5 Main/aux. AC / DC power supply
AC unshielded I/Os
 2 kV CM - 1 kV DM

Analog/DC unshielded I/Os
 0.5 kV CM - 0.5 kV DM

Shielded cables: 1 kV CM

Electrostatic discharge * IEC 61000-4-2 6 kV contact
8 kV air

Radiated radio frequency 
electromagnetic field *

EN 61131-2
IEC 61000-4-3

15 V/m (4.572 V/ft); 80 MHz - 2 GHz
Sinusoidal modulation amplitude 80% / 1kHz

Conducted disturbance 
inducted by radio 
frequency fields *

IEC 61000-4-6 10 Vrms; 0.15 MHz - 80 MHz
Sinusoidal modulation amplitude 80% / 1 kHz

Key

DM: Differential mode CM : Common mode WM : Wire mode

*: Tests required by EC directives
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Electromagnetic Emissions

The following table shows the operating conditions relative to electromagnetic 
emissions.

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual.

Test designation Standards Levels

Conducted emission * EN 55022 / 55011 Class A
150kHz - 500kHz quasi peak 79 dB μV
500kHz – 30MHz quasi peak 73 dB μV

Radiated emission *(1) EN 55022 / 55011 Class A d = 10 m (32.81 ft)
30 MHz - 230 MHz quasi peak 40 dB μV
Class A d = 10m (32.81 ft)
230 MHz - 2 GHz quasi peak 47 dB μV

Key

(1) This test is performed outside the cabinet, with the devices fixed to a metallic grid and 
wired as shown in the manual.

*: Tests required by EC directives
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Modicon M340 PLC Protection Processing

General

The Modicon M340 PLCs have a climate-resistant treatment.

Modicon M340 PLC Protection 

The Modicon M340 PLCs have an IP20 protection degree and they have been 
tested with pins. It is an enclosed equipment. It may, therefore, be installed without 
casing in restricted access rooms not exceeding pollution level 2 (control room with 
neither machine nor activity producing dust).

NOTE: for a rack to be compliant with the IP20 protection degree, the empty module 
slots must be protected by a BMX XEM 010 protective cover.

For installation in industrial manufacturing workshops or in an environment 
corresponding to HP (heat and humidity processing), the Modicon M340 PLCs must 
be incorporated in the IP54 minimum protection casings recommended in Standards 
IEC 60664 and NF C 20 040.
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Climatic and Mechanical Resistance

Resistance to Climatic Variations (While Operational)

The following table shows the resistance of operational Modicon M340 PLCs to 
climatic variations.

Legend:

RH: Relative Humidity

1 The Modicon M340H PLCs operate over a range of 0°C (32°F) ... 60°C (140°F).

Resistance to Climatic Variations (While Non-Operational)

The following table shows the resistance of non-operational Modicon M340 PLCs to 
climatic variations.

Test Designation Standards Levels

Dry heat IEC 60068-2-2 from 25°C (77°F) to 60°C (140°F) / 16h1

Cold IEC 60068-2-1
EN 61131-2

from 25°C (77°F) to 0°C (32°F) / 16h1

Damp heat, steady 
state

IEC 60068-2-30 60°C (140°F) / 95% RH / 96h

Damp heat, cyclic EN 61131-2
IEC 60068-2-3 Db

55°C (131°F) / 25°C (77°F), 93-95% RH
Two cycles: 12h-12h

Temperature changes IEC 61131-2
IEC 60068-2-14 Nb

0°C (32°F), 60°C (140°F) / 5 Cycles: 6h-6h

Test Designation Standards Levels

Dry heat, non operating IEC 60068-2-2 85°C (185°F) / 96h

Cold, non operating IEC 60068-2-1
EN 61131-2

-40°C (-40°F) / 96h

Damp heat cyclic, non operating IEC 60068-2-3 60°C (140°F) / 96h / 95% RH

Thermal shocks, non operating IEC 60068-2-14
EN 61131-2

- 40°C (-40°F); 85°C (185°F)
Two cycles 6h-6h
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Resistance to Mechanical Variations

The following table shows the resistance of Modicon M340 PLCs to mechanical 
variations.

Resistance to Mechanical Stress

The following table shows the resistance of Modicon M340 PLCs to mechanical 
stress.

Test Designation Standards Levels Environment

Sinusoidal 
vibrations

EN 61131-2
Test IEC 60721-4-3
Class 3M7

5 Hz to 8.7 Hz with +/- 10 mm amplitude
8.7 Hz - 150 Hz with 3 g (0.106 oz.)
Durability: 10 cycles on each axis (1 octave / min. 
+/-10 %)

For panel only

EN 61131-2
Test IEC 60721-4-3
Class 3M4

5 Hz to 8.7 Hz with +/- 10 mm amplitude
8.7 Hz - 150 Hz with 1 g (0.03527 oz.)
Durability: 10 cycles on each axis (1 octave / min. 
+/-10 %)

For Rail DIN

Shocks

EN 61131-2
Test IEC 60068-2-27 Ea

30 g (1.06 oz.) / 11 ms / 3 shocks per axis/all 
directions

For panel only

EN 61131-2
Test IEC 60068-2-27 Ea

15 g (0.53 oz.) / 11 ms / 3 shocks per axis/all 
directions

For Rail DIN

Bumps

EN 61131-2
Test IEC 60721-4-3
Class 3M7

25 g (0.882 oz.)/ 6 ms / 100 bumps per axis/all 
directions

For panel only

EN 61131-2
Test IEC 60721-4-3
Class 3M4

15 g (0.53 ) / 6 ms / 100 bumps per axis/all 
directions

For Rail DIN

Test 
Designation

Standards Levels

Flat free fall EN 61131-2
IEC 60068-2-32

1 m / 5 falls - in packaging
3.281 ft / 5 falls - in packaging
0.1 m / 2 falls - no packaging
0.328 ft / 2 falls - no packaging

Controlled free 
fall with 
packaging

EN 61131-2
IEC 60068-2-32

1 m / 45° / 5 falls
3.281 ft / 45° / 5 falls

Random free fall 
with packaging

EN 61131-2
IEC 60068-2-32

1 m / 5 falls
3.281 ft / 5 falls
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Transportation, 
non operating

EN 61131-2
IEC 60721-4-2
Class 2M3

Stationary vibration random: test method 
60068-2-64 Fh on each axis

5 m2/s3 from 10 to 100 Hz

53.82 ft2/s3 from 10 to 100 Hz
-7 dB/octave from 100 to 200 Hz

1 m2/s3 from 200 to 2000 Hz

10.765 ft2/s3 from 200 to 2000 Hz
30 mn duration each axis

Vibrations: fixed 
frequency/operat-
ing

Navy according CTR 61-1/ EN/IEC 60068-2-6 Fc 3Hz - 100Hz / 1mm amplitude
0.7 g Ft 13 Hz
Endurance: rf/ 90min/axis (Q limit) <10
Each axis

Sinusoidal 
vibrations

IEC 60068-2-6 5 - 9 Hz / 15 mm (0.591 ft)
9 - 150 Hz / 5 g (0.176 oz.)
Endurance: 10 cycles (1 byte/min.)

Shocks IEC 60068-2-27 30 g / 11 ms / 3 shocks / direction / axis
1.058 oz. / 11 ms / 3 shocks / direction / axis

Bumps IEC 60068-2-29 25 g / 6 ms / 500 bumps / direction / axis
0.882 oz. g / 6 ms / 500 bumps / direction / axis

Test 
Designation

Standards Levels
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BMX P34 xxxx Processors
Subject of this Part

This part describes the BMX P34 •••• processors and their installation.

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page

5 Introduction to BMX P34 xxxx Processors 47

6 General Characteristics of the BMX P34 xxxx Processors 65

7 Installation of BMX P34 xxxx Processors 75

8 BMX P34 xxxx Processors Diagnostics 87

9 Processor Performance 99
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Introduction to BMX P34 xxxx 
Processors
Subject of this Section

This section describes the BMX P34 •••• processors.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

General Introduction 48

Physical Description of BMX P34 xxxx Processors 51

USB Link 53

Modbus Link 54

CANopen Link 56

Ethernet Link 58

BMX P34 xxxxx Processors Catalog 61

Real-Time Clock 62
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General Introduction

Introduction

A wide range of BMX P34 ••••• processors, with increasing performance and 
capability, are available to best respond to various needs.

General

BMX P34 ••••• processors can be installed onto BMX XBP •••• racks 
(see page 165).

Functions

BMX P34 ••••• processors manage the entire PLC station, which includes the 
following elements:

discrete input/output modules
analog input/output modules 
other expert modules
communication modules.

Illustration

The figure below shows a processor-managed architecture:
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The following table gives the numbered components of the configuration above.

Processor product references

The following diagram shows the location of the product references on the side of 
the processor:

Number Designation

1 Power supply module

2 Processor

3 20-pin terminal block module

4 40-pin single connector module

5 40-pin twin connector module

6 Counting module

7 Rack
35012676 07/2011 49
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Main Characteristics of the BMX P34 ••••• Processors

The following table shows the main characteristics of the BMX P34 ••••• processors.

Processor Global 
maximum 
number of 
discrete 
inputs/outputs

Global 
maximum 
number of 
analog 
inputs/outputs

Maximum 
memory 
size

Modbus 
Connection

Integrated 
CANopen 
Master 
Connection

Integrated 
Ethernet 
Connection

BMX P34 1000 512 128 2048Kb X - -

BMX P34 2000 1024 256 4096Kb X - -

BMX P34 2010/20102 1024 256 4096Kb X X -

BMX P34 2020 1024 256 4096Kb X - X

BMX P34 2030/20302 1024 256 4096Kb - X X

Key

X Available

- Not available
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Physical Description of BMX P34 xxxx Processors

General

The BMX P34 •••• processors differ according to the various components they 
include.

Illustration

The following diagrams identify the various components of a BMX P34 •••• 
processor:
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Description

The following table shows the components of a BMX P34 •••• processor.

Number Function

1 Display panel

2 USB port

3 Memory card protection port

4 Serial port

5 Serial port identification ring (black)

6 Ethernet port

7 Ethernet port identification ring (green)

8 CANopen port
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USB Link

General

All processors have a USB link.

Description

Two connection cables are available to connect a human-machine interface to the 
processor USB port:

BMX XCA USB 018, 1.8 m (5.91 ft) in length 
BMX XCA USB 045, 4.5 m (14.76 ft) in length

Both of these cables are fitted with a connector at each end:

Type A USB: connects to the console
Type mini B USB: connects to the processor

In fixed assembly with an XBT type console connected to the processor via the USB 
port, you are advised to connect the USB cable to a protection bar (see page 178).

NOTE: When using the M340, it is strongly recommended to use a USB 2.0 shielded 
cable following the USB international standard. The cables BMX XCA USB 018 and 
BMX XCA USB 045 are designed for this type of use and avoid unexpected 
behavior of the PLC. Those cables are shielded and tested against electrical noises.
35012676 07/2011 53

lse Id TMS1376 Active 04/08/2015 Page 1266 of 1480



Introduction to BMX P34 xxxx Processors

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
Modbus Link

General

The following processors have a built-in communication channel dedicated to serial 
communication, and support communication via a Modbus link:

BMX P34 1000,
BMX P34 2000,
BMX P34 2010/20102,
BMX P34 2020.

Introduction to the Serial Port

The following table describes the characteristics of the serial communication 
channels:.

The following illustration shows the RJ45 serial port:

Characteristic Description

Channel number Channel 0

Protocols supported Modbus protocol (ASCII and RTU)
Character Mode protocol 

Connection RJ45 female connector

Physical link RS 485 non-insulated serial link
RS 232 non-insulated serial link
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The following table shows the pin assignment of the serial port for the 
BMX P34 xxxxx processors:

The RJ45 connector has eight pins. The pins used differ according to the physical 
link used. 

The pins used by the RS 232 serial link are as follows:
Pin 1: RXD signal
Pin 2: TXD signal
Pin 3: RTS signal
Pin 6: CTS signal

The pins used by the RS 485 serial link are as follows:
Pin 4: D1 signal
Pin 5: D0 signal

Pins 7 and 8 are dedicated to the power supply of the man-machine interface via the 
serial link:

Pin 7: 5 VDC/190 mA network power supply
Pin 8: common of the network power supply (0 V)

NOTE: The RS 232 4-wire, RS 485 2-wire, and RS 485 2-wire and power supply 
cables all use the same RJ45 male connector.
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CANopen Link

Introduction 

The following processors have a built-in communication channel dedicated to 
CANopen communication,and support communication via CANopen link:

BMX P34 2010/20102,
BMX P34 2030/20302.

Introduction to the CANopen Port

The following illustration shows the position of the BMX P34 2030 processor’s 
CANopen port:

CANopen Connectors

The CANopen port of the processor module is fitted with a SUB-D9 connection.

The following illustration shows the processor CANopen port and the pins labels:
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The following table shows the pin assignment of the CANopen link.

NOTE: CAN_SHLD and CAN_V+ are not installed on the Modicon M340 range 
processors. These are reserved connections.

Pin Signal Description

1 - Reserved

2 CAN_L CAN_L bus line (low dominant)

3 CAN_GND CAN ground

4 - Reserved

5 Reserved Optional CAN protection

6 (GND) Optional ground

7 CAN_H CAN_H bus line (high dominant)

8 - Reserved

9 Reserved Positive external CAN power supply 
(dedicated to the power supply of optocouplers and 
transmitters/receivers) 
Optional
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Ethernet Link

General

The following processors have a built-in communication channel dedicated to 
Ethernet communication, with 2 rotary switches which enable easy selection of the 
IP address processor.

BMX P34 2020,
BMX P34 2030/20302.

NOTE: These processors have only one IP address.

Introduction to the Ethernet Port

The following illustration shows the processor of the RJ45 Ethernet port:

The following illustration shows the pin assignment of the Ethernet port:

Introduction to the MAC address

The MAC address is located on the front panel of the processor below the processor 
display panel.
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Introduction to the Rotary Switches

This processor operates as a single node on an Ethernet and possibly other 
networks. The module must have a unique IP address. The 2 rotary switches on the 
back of the module provide a simple way to select an IP address:

NOTE: Set the arrow firmly into the desired position. If you do not feel the switch 
click into place, the value of the switch may be incorrect or undetermined.

Each rotary switch position that you can use to set a valid IP address is marked on 
the module.

The following information summarizes the valid address settings:
device name: for a switch-set device name, select a numeric value from 00 to 
159. You can use both switches:

On the upper switch (TENS digit), the available settings are 0 to 15
On the lower switch (ONES digit), the available settings are 0 to 9.

For example, a BMX P34 2020 processor with the switch setting in the above 
figure is assigned the DHCP device name BMX_2020_123.
The selection on the lower switch of any non-numeric parameter (BOOTP, 
STORED, CLEAR IP, DISABLED) makes the setting on the upper switch 
inconsequential.
BOOTP: To get an IP address from a BOOTP server, select either of the two 
BOOTP positions on the bottom switch.
STORED: The device uses the application’s configured (stored) parameters.
CLEAR IP: The device uses the default IP parameters.
DISABLED: The device does not respond to communications.

The functionality of the rotary switch when used in conjunction with the Unity Pro 
IP Configuration tab (see Modicon M340 for Ethernet, Communications Modules 
and Processors, User Manual) is discussed throughout the IP Address chapter 
(see Modicon M340 for Ethernet, Communications Modules and Processors, User 
Manual).
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Switch Labels

To assist you in setting the rotary switches to their proper positions, a label is affixed 
to the right side of the module. The switch settings are described in this table:

Upper Switch

0 to 9: Tens value for the device name 
(0, 10, 20 . . . 90)

10(A) to 15(F): Tens value for the 
device name (100, 110, 120 . . . 150)

Lower Switch

0 to 9: Ones value for the device name 
(0, 1, 2 . . . 9)

Bootp: Set the switch to A or B to 
receive an IP address from a BOOTP 
server.

Stored: Set the switch to C or D to use 
the application’s configured (stored) 
parameters.

Clear IP: Set the switch to E to use the 
default IP parameters.

Disabled: Set the switch to F to disable 
communications.
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BMX P34 xxxxx Processors Catalog

Introduction

The choice of BMX P34 xxxxx processor is made, primarily, according to its 
characteristics and possibilities.

BMX P34 xxxxx Processors Catalog

The following table describes the important maximum characteristics of the 
BMX P34 xxxxx processors.

Characteristic BMX P34 1000 BMX P34 2000 BMX P34 2010/
20102

BMX P34 2020 BMX P34 2030/
20302

Maximum 
Number of 
channels

Discrete rack 
inputs/outputs

512 1024 1024 1024 1024

Analog 
inputs/outputs

128 256 256 256 256

Expert 
channels 
(counting, PTO, 
MPS, NOM, 
etc.)

20 36 36 36 36

Maximum 
Number of 
modules

Embedded 
Serial port

1 1 1 1 -

Embedded 
Ethernet port

- - - 1 1

Embedded 
CANopen port

- - 1 - 1

Network 
communication 
(TCP/IP)

2 3 3 3 3

AS-i fieldbus1 
communication 

2 4 4 4 4

Memory 
size

User 
application 

2048 Kb 4096 Kb 4096 Kb 4096 Kb 4096 Kb

Legend 1 The AS-i field bus requires at least PLC Operating System V2.10 and Unity Pro 4.1.
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Real-Time Clock

Introduction

Each BMX P34 xxxxx processor has a real-time clock which manages:
The current date and time
The date and time of the last application shut-down

When power of the processor is turned off, the real-time clock continues counting 
during four weeks. This duration is guarantied for a temperature below 45°C 
(113°F). At a higher temperature this duration is reduced. No maintenance is 
requested for a real-time clock back up.

Current Date and Time

The processor updates the current date and time in the system words 
%SW49...%SW53 and %SW70. This data is in BCD (Binary Coded Decimal).

Accessing the Date and Time

You can access the date and time as follows:
through the processor debug screen.
with the program:

Reading system words: %SW49 - %SW53 if the system bit %S50 is at 0,
immediate update: writing system words %SW50 to %SW53 if the system bit 
%S50 is at 1,
incremental update: writing the system word %SW59. With this word the date 
and time can be set field by field from the current value (if the system bit %S59 
is at 1), or an overall increment/decrement can be done.

The following table shows the function performed by each bit in the word %SW59.

System Word Most Significant Byte Least Significant Byte

%SW49 00 Days of the week in the range of values 
1 - 7 (1 for Monday and 7 for Sunday)

%SW50 Seconds (0 - 59) 00

%SW51 Hours (0 - 23) Minutes (0 - 59)

%SW52 Month (1 - 12) Days of the month (1 - 31)

%SW53 Century (0 - 99) Year (0 - 99)

%SW70 Week (1 - 52)

Bit Range Function

0 Increments the day of the week

1 Increments the seconds

2 Increments the minutes
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NOTE: The function is performed when the corresponding bit %S59 is at 1.

NOTE: The processor does not automatically manage Daylight Savings Time.

Date and Time of the Last Application Shutdown

The date and time of the last application shutdown are in BCD in the system words 
%SW54 - %SW58.

The reason for the last application shutdown can be accessed by reading the least 
significant byte of the system word %SW58 (value in BCD) which can have the 
following values.

3 Increments the hours

4 Increments the days

5 Increments the months

6 Increments the years

7 Increments the centuries

8 Decrements the day of the week

9 Decrements the seconds

10 Decrements the minutes

11 Decrements the hours

12 Decrements the days

13 Decrements the months

14 Decrements the years

15 Decrements the centuries

Bit Range Function

System Word Most Significant Byte Least Significant Byte

%SW54 Seconds (0 to 59) 00

%SW55 Hours (0 to 23) Minutes (0 to 59)

%SW56 Month (1 to 12) Days of the month (1 to 31)

%SW57 Century (0 to 99) Year (0 to 99)

%SW58 Day of the week (1 to 7) Reason for the last application shutdown

Word value %SW58 Meaning

1 Application switched to STOP mode.

2 Application stopped by watchdog.

4 Power loss or memory card lock operation.
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5 Stop on hardware fault.

6 Stop on software fault (HALT instruction, SFC errors, 
application CRC check fail, undefined system function call, 
etc). Details on the software fault type are stored in %SW125.

Word value %SW58 Meaning
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General Characteristics of the 
BMX P34 xxxx Processors
Subject of this Section

This section describes the general characteristics of the BMX P34 •••• processors 
used during installation.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Electrical Characteristics of the BMX P34 xxxxx Processors 66

General Characteristics of the BMX P34 1000 Processor 68

General Characteristics of the BMX P34 2000 Processor 69

General Characteristics of the BMX P34 2010/20102 Processors 70

General Characteristics of the BMX P34 2020 Processor 71

General Characteristics of the BMX P34 2030/20302 Processor 72

Characteristics of the BMX P34 xxxxx Processor Memory 73
65
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Electrical Characteristics of the BMX P34 xxxxx Processors

General

The processors can support certain devices which do not have their own power 
supply. It is, therefore, necessary to take the power consumption of these devices 
into account when establishing the overall power consumption breakdown.

Processor Power Consumption

The following table shows the power consumption for all the BMX P34 xxxxx 
processors with no connected devices.

NOTE: The processor power consumption values are measured at the 24 V_BAC 
output of the power supply module, which is the only power supply output used by 
the processors.

NOTE: When a device consumes power on the processor serial port connection, its 
power needs to be added to the power consumed by the processor. The power 
supplied by the serial port is 5 VCC/190 mA.

NOTE: It is possible to use network power-supplied devices not tested by Schneider 
Electric. However, their operation is not guaranteed. For further information, please 
contact your Schneider sales office.

Processor Average Consumption

BMX P34 1000 72 mA

BMX P34 2000 72 mA

BMX P34 2010/20102 90 mA

BMX P34 2020 95 mA

BMX P34 2030/20302 135 mA

CAUTION
IMPROPER POWER SUPPLY

Only use network power-supplied devices tested by Schneider Electric.

Failure to follow these instructions can result in equipment damage.
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Processor Dissipated Power

The following table shows the average dissipated power for all the BMX P34 xxxxx 
processors with no connected devices.

Processor Average Dissipated Power

BMX P34 1000 1.7 W

BMX P34 2000 1.7 W

BMX P34 2010/20102 2.2 W

BMX P34 2020 2.3 W

BMX P34 2030/20302 3.2 W
35012676 07/2011 67

lse Id TMS1376 Active 04/08/2015 Page 1280 of 1480



General Characteristics of the BMX P34 •••• Processors

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
General Characteristics of the BMX P34 1000 Processor

General

The characteristics of the BMX P34 1000 processor are presented below.

BMX P34 1000 Processor Characteristics

The following table shows the general characteristics of the BMX P34 1000 
processor.

(1) Kins: 1024 instructions (list), theoretical

Characteristic Available

Functions Maximum 
number of

Discrete rack inputs/outputs 512

Analog rack inputs/outputs 128

Expert channels 20

Ethernet channels 2

AS-I Field Bus 2

Simultaneous communication EF 8

Maximum 
number of 
modules

USB 1

Embedded Serial Modbus link port 1

Embedded CANopen master port -

Embedded Ethernet port -

Savable real-time clock Yes

Savable Application Data Memory Capacity 128 Kb

Application 
Structure

MAST task 1

FAST task 1

Event processing 32

Application Code 
Execution Speed

Internal 
RAM

100% Boolean 5.4 Kins/ms (1)

65% Boolean + 35% digital 4.2 Kins/ms (1)

Execution Time One basic Boolean instruction 0.18 μs (theoretical)

One basic digital instruction 0.25 μs (theoretical)

One floating point instruction 1.74 μs (theoretical)
68 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1281 of 1480



General Characteristics of the BMX P34 •••• Processors

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
General Characteristics of the BMX P34 2000 Processor

General

The characteristics of the BMX P34 2000 processor are presented below.

BMX P34 2000 Processor Characteristics

The following table shows the general characteristics of the BMX P34 2000 
processor.

(1) Kins: 1024 instructions (list)

Characteristic Available

Functions Maximum 
number of

Discrete rack inputs/outputs 1024

Analog rack inputs/outputs 256

Counting channels 36

Ethernet channels 2

AS-i Field Bus 4

Simultaneous communication EF 16

Maximum 
number of 
modules

USB 1

Embedded Serial Modbus link port 1

Embedded CANopen master port -

Embedded Ethernet port -

Savable real-time clock Yes

Savable Application Data Memory Capacity 256 Kb

Application 
Structure

MAST task 1

FAST task 1

Event processing 64

Application Code 
Execution Speed

Internal 
RAM

100% Boolean 8.1 Kins/ms (1)

65% Boolean + 35% digital 6.4 Kins/ms (1)

Execution Time One basic Boolean instruction 0.12 μs

One basic digital instruction 0.17 μs

One floating point instruction 1.16 μs
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General Characteristics of the BMX P34 2010/20102 Processors

BMX P34 2010/20102 Processors Characteristics

The following table shows the general characteristics of the BMX P34 2010/20102 
processors.

(1) Kins: 1024 instructions (list)

NOTE: Expert mode function is available for BMX P34 20102 processors.

Characteristic Available

Functions Maximum 
number of 

Discrete rack inputs/outputs 1024

Analog rack inputs/outputs 256

Expert channels 36

Ethernet channels 2

AS-i field Bus BMX P34 2010: 0

BMX P34 20102: 4

Simultaneous communication EF 16

Maximum 
number of 
modules

USB 1

Embedded Serial Modbus link port 1

Embedded CANopen master port 1

Embedded Ethernet port -

Savable real-time clock Yes

Savable Application Data Memory Capacity 256 Kb

Application 
Structure

MAST task 1

FAST task 1

Event processing 64

Application Code 
Execution Speed

Internal 
RAM

100% Boolean 8.1 Kins/ms (1)

65% Boolean + 35% digital 6.4 Kins/ms (1)

Execution Time One basic Boolean instruction 0.12 μs

One basic digital instruction 0.17 μs

One floating point instruction 1.16 μs
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General Characteristics of the BMX P34 2020 Processor

General

The characteristics of the BMX P34 2020 processor are presented below.

BMX P34 2020 Processor Characteristics

The following table shows the general characteristics of the BMX P34 2020 
processor.

(1) Kins: 1024 instructions (list)

Characteristic Available

Functions Maximum 
number of

Discrete rack inputs/outputs 1024

Analog rack inputs/outputs 256

Expert channels 36

Ethernet channels 3

AS-i Field Bus 4

Simultaneous communication EF 16

Maximum 
number of 
modules

USB 1

Embedded Serial Modbus link port 1

Embedded CANopen master port -

Embedded Ethernet port 1

Savable real-time clock Yes

Savable Application Data Memory Capacity 256 Kb

Application 
Structure

MAST task 1

FAST task 1

Event processing 64

Application Code 
Execution Speed

Internal 
RAM

100% Boolean 8.1 Kins/ms (1)

65% Boolean + 35% digital 6.4 Kins/ms (1)

Execution Time One basic Boolean instruction 0.12 μs

One basic digital instruction 0.17 μs

One floating point instruction 1.16 μs
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General Characteristics of the BMX P34 2030/20302 Processor

BMX P34 2030/20302 Processor Characteristics

The following table shows the general characteristics of the BMX P34 2030/20302 
processor.

(1) Kins: 1024 instructions (list)

NOTE: Expert mode function is available for BMX P34 20302 processors.

Characteristic Available

Functions Maximum 
number of

Discrete rack inputs/outputs 1024

Analog rack inputs/outputs 256

Expert channels 36

Ethernet channels 3

AS-i Field Bus BMX P34 2030: 0

BMX P34 20302: 4

Simultaneous communication EF 16

Maximum 
number of 
modules

USB 1

Embedded Serial Modbus link port -

Embedded CANopen master port 1

Embedded Ethernet port 1

Savable real-time clock Yes

Savable Application Data Memory Capacity 256 Kb

Application 
Structure

MAST task 1

FAST task 1

Event processing 64

Application Code 
Execution Speed

Internal 
RAM

100% Boolean 8.1 Kins/ms (1)

65% Boolean + 35% digital 6.4 Kins/ms (1)

Execution Time One basic Boolean instruction 0.12 μs

One basic digital instruction 0.17 μs

One floating point instruction 1.16 μs
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Characteristics of the BMX P34 xxxxx Processor Memory

Introduction

The following pages present the main characteristics of the BMX P34 ••••• processor 
memory.

Size of Located Data

The following table shows maximum size of located data according to the type of 
processor.

(1) Depends on the equipment configuration declared (input/output modules).

Size of Non-Located Data

Non-located data is as follows:
Elementary Data Types (EDT)
Derived Data Types (DDT)
DFB and EFB function block data.

Size of Located and Non-Located Data

The total size of located and non-located data is limited to: 
128 kilobytes for the BMX P34 1000 processor.
256 kilobytes for the BMX P34 20x0x processors

Type of 
Objects

Address Maximum Size for 
the BMX P34 1000 
Processor

Default Size for the 
BMX P34 1000 
Processor

Maximum Size for 
the BMX P34 20x0x 
Processors

Default Size for the 
BMX P34 20x0x 
Processors

Internal bits %Mi 16250 256 32634 512

Input/Output 
bits

%Ir.m.c
%Qr.m.c

(1) (1) (1) (1)

System bits %Si 128 128 128 128

Internal words %MWi 32464 512 32464 1024

Constant 
words

%KWi 32760 128 32760 256

System words %SWi 168 168 168 168
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Installation of BMX P34 xxxx 
Processors
Subject of this Section

This section deals with the installation of BMX P34 •••• processors and memory 
extension cards.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Fitting of Processors 76

Memory Cards for BMX P34 xxxxx Processors 78
75
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Fitting of Processors

At a Glance

BMX P34 xxxxx processors are powered by the rack bus.

Fitting operations (installation, assembly and disassembly) are described below.

Installation Precautions

A BMX P34 xxxxx processor is always installed on the 
BMX XBP 0400/0600/0800/1200 rack in slot marked 00.

Before installing a module, you must take off the protective cap from the module 
connector located on the rack.

Installation

The following illustration shows a BMX P34 2010 processor mounted on a 
BMX XBP 0800 rack:

The following table describes the different elements which make up the assembly 
below.

DANGER
HAZARD OF ELECTRIC SHOCK

Disconnect all power sources before installing the processor.

Failure to follow these instructions will result in death or serious injury.

Number Description

1 Processor

2 Standard rack
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Installing the Processor on the Rack

The table below presents the procedure for installing a processor on a rack.

WARNING
UNEXPECTED EQUIPMENT OPERATION

Ensure that the correct memory card is installed before plugging a new processor 
on the rack. An incorrect card could lead to unexpected system behavior.

Refer to %SW97 to check the status of the card.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Step Action Illustration

1 Verify that power is OFF and make 
sure the memory card is correct.

The following illustration describes steps 1 and 2:

2 Position the locating pins situated at 
the rear of the module (on the bottom 
part) in the corresponding slots in the 
rack.
Note: Before positioning the pins, 
make sure you have removed the 
protective cover (see page 179).

3 Swivel the module towards the top of 
the rack so that the module sits flush 
with the back of the rack. It is now set 
in position.

4 Tighten the safety screw to ensure that 
the module is held in place on the rack.
Tightening torque: Max. 1.5 N.m

The following illustration describes step 3:
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Memory Cards for BMX P34 xxxxx Processors

General

All BMX P34 •••• processors require a memory card.

Memory Card Slot

The following illustration shows the memory card slot on a BMX P34 •••• processor 
with a protective cover in place:

Memory Card Description

Only Schneider memory cards are compatible with BMX P34 •••• processors.

Schneider memory cards use Flash technology and do not require a battery. These 
cards can support about 100,000 write/delete cycles (typical).

WARNING
UNEXPECTED EQUIPMENT OPERATION

Ensure that the protective cover is closed when the processor is running to 
maintain enclosure environmental ratings.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Three models of memory card are available:
The BMX RMS 008MP card, used to save application and Web pages.
The BMX RMS 008MPF card, used to save applications and Web pages as well 
as to store user files created by the application with the file management function 
blocks (or files transferred through FTP). The available size for user files in the 
file system partition is 8 MB (Data Storage area).
The BMX RMS 128MPF card, used to save applications and Web pages as well 
as to store user files created by the application with the file management function 
blocks (or files transferred through FTP). The available size for user files in the 
file system partition is 128 MB (Data Storage area).

NOTE: The web pages are Schneider Electric pages and cannot be modified.

NOTE: The BMX RMS 008MP card is supplied with each processor, the other ones 
must be ordered separately.

Memory Card Characteristics

The following table shows the main characteristics of the memory cards.

NOTE: The size shown above for the Data Storage area is the maximum 
recommended size for user files, although file storage is still possible until the global 
file system partition is full. The risk of going over this recommended maximum is that 
sufficient free space may not be available for a firmware upgrade, in this case it 
would be necessary to delete some user files.

The compatibility of the two memory cards is as follows:
BMX RMS 008MP card compatible with all processors.
BMX RMS 008MPF and BMX RMS 128MPF cards compatible with the following 
processors:

BMX P34 2000,
BMX P34 2010,
BMX P34 20102,
BMX P34 2020,
BMX P34 2030,
BMX P34 20302.

NOTE: The memory card is formatted for use with Schneider Electric products. Do 
not attempt to use or format the card in any other tool. Doing so will prevent program 
and data transfer usage in a Modicon M340 PLC.

Memory Card Reference Application Storage Data Storage

BMX RMS 008MP Yes No

BMX RMS 008MPF Yes 8 MB

BMX RMS 128MPF Yes 128 MB
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NOTE: For further information about the memory structure of the memory cards, see 
the Memory Structure of Modicon M340 PLCs (see Unity Pro, Program Languages 
and Structure, Reference Manual ) page.

NOTE: For further information about Ethernet services provided by memory cards, 
see the Modicon M340 Memory cards (see Modicon M340 for Ethernet, 
Communications Modules and Processors, User Manual) page in the Ethernet 
Communication part.

Memory Card Access LED

A memory card access LED is included on all Modicon M340 processors. This LED 
informs the user of the memory card’s status for its removal.

The following illustration shows the physical location of the memory card access 
LED:

This LED is green and has several different states:
On: the card is recognized and the processor has access to it,
Flashing: the LED goes off each time the processor accesses it and comes on 
again at the end of access,
Off: the card may be removed as the processor has no access to it.

NOTE: A rising edge on the bit %S65 finishes the current actions, disables access 
to the card, then switches off the CARDAC LED. As soon as this LED is off, the card 
can be removed.

NOTE: The memory card access LED is only visible if the cover is open.

NOTE: The red CARDERR LED shows that either the memory card is in error or the 
memorized application is different from the one processed by the processor. It is 
located near the top of the processor front panel.
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LED States on Power Cycle

The following table presents the different states of the PLC, memory card access 
LED and CARDERR LED on a power cycle or a PLC reset.

PLC/memory 
card behavior

PLC state Memory card 
access LED

CARDERR 
LED

No memory card - No configuration OFF ON

Memory card not OK - No configuration OFF ON

Memory card without 
project

- No configuration ON ON

Memory card with a 
non-compatible project

- No configuration ON ON

Memory card with a 
compatible project

Error detected 
when the restore 
project from 
memory card to 
the PLC RAM

No configuration Flashing 
during transfer
Finally ON

ON

Memory card with a 
compatible project

No Error when 
the restore 
project from 
memory card to 
the PLC RAM

Flashing 
during transfer
Finally ON

ON durring 
transfer
Finally OFF
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Memory Card Insertion Procedure

The following illustration shows the procedure for inserting a memory card into a 
BMX P34 •••• processor.

WARNING
UNEXPECTED EQUIPMENT OPERATION

Ensure that the correct memory card is installed before plugging a new processor 
on the rack. An incorrect card could lead to unexpected system behavior.

Refer to %SW97 to check the status of the card.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Step Description Illustration

1 Open the processor’s protective cover by 
pulling the cover towards you.

Opening the cover:

2 Insert the memory card into its slot by 
pushing it right in.
Result: The card should now be clipped 
into its slot.
Note: Insertion of the memory card does 
not force an application restore.

Inserting the memory card:

3 Close the memory card protective cover.
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Memory Card Removal Procedure

Before removing a memory card, a rising edge on bit %S65 has to be generated to 
ensure the information consistency. When the CARDAC LED is off, then it is 
possible to extract the card. There is a risk of inconsistency or loss of data if the 
extraction is done without the management of the bit %S65. The following illustration 
shows the procedure for removing a memory card from a BMX P34 •••• processor.

Step Description Illustration

1 Open the processor’s protective cover by 
pulling the cover towards you.

Opening the cover:

2 Push the memory card in its slot.
Result: The card should unclip from its slot.

Pushing the memory card in its slot:

3 Remove the card from its slot.
Note: The CARDERR LED is on when the 
memory card is removed from the 
processor.

Removing the memory card:

4 Close the protective cover.
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Update an Application

Before removing a memory card, a rising edge on bit %S65 has to be generated to 
ensure the information consistency. When the CARDAC LED is off, then it is 
possible to extract the card. There is a risk of inconsistency or loss of data if the 
extraction is done without the management of the bit %S65.The following table 
shows the procedure for updating an application in a processor using a master 
memory card.

Protect an Application

%SW146-147: those 2 system words contain the unique SD card serial number 
(32bits). If there is not an SD card or an unrecognized SD card, the 2 system words 
are set to 0. This information can be used to protect an application against 
duplication: the application is able to check the value of serial number and can go to 
halt (or other convenient action) if it is different from the initial one. Thus, this 
application cannot run on a different SD card. 

With Unity Pro, the application must be read-protected. To do that, uncheck the 
Upload information in the Project settings.

NOTE: to enforce the protection, you can encrypt the value of the serial number 
used in the comparison.

NOTE: the complete SD card identification comprises several parameters including 
the product serial number (32bits).

Step Description

1 Put the PLC in STOP.

2 Set bit %S65 to 1 and check that the CARDAC LED is off.

3 Remove the currently used memory card, which includes the old application.

4 Insert the master memory card in the the processor.

5 Press the RESET button on the power supply.
Result: the new application is transferd to internal RAM.

6 Remove the master memory card.

7 Insert the memory card with the old application in the the processor.

8 Do a backup command.

9 Put the PLC in RUN mode.
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Precautions

To keep the memory card in normal working order, the following precautions should 
be taken:

Avoid removing the memory card from its slot when the processor is accessing it 
(green access LED on or flashing).
Avoid touching the memory card connectors.
Keep the memory card away from electrostatic and electromagnetic sources as 
well as heat, sunlight, water, and moisture.
Avoid impacts to the memory card.
Before sending a memory card by post, check the postal service’s security policy. 
In some countries the postal service exposes mail to high levels of radiation, as 
a security measure. These high levels of radiation may erase the contents of the 
memory card and render it unusable.
If a card is extracted without generating a rising edge of the bit %S65 and without 
checking that the CARDAC LED is off, there is a risk of loss of data (file, 
application).
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BMX P34 xxxx Processors 
Diagnostics
Subject of this Section

This section deals with BMX P34 •••• processors’ diagnostics.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Display 88

Searching for Errors Using the Processor Status LEDs 93

Blocking Errors 94

Non-Blocking Errors 96

Processor or System Errors 98
87
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Display

Introduction

There are several LEDs available on the front panel of each processor, enabling 
rapid diagnosis of the PLC status.

These LEDs provide information on:

PLC functioning
the memory card
communication with the modules
serial communication
communication on the CANopen network 
communication on the Ethernet network 

Illustration

The following diagram shows the physical location of the LEDs on the front panel of 
a BMX P34 ••••• processor:

BMX P34 1000/2000 Processors LEDs

The following diagram shows the diagnostic LEDs on the BMX P34 1000/2000 
processors:
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BMX P34 2010 Processor LEDs

The following diagram shows the diagnostic LEDs on the BMX P34 2010 processor:

BMX P34 2020 Processor LEDs

The following diagram shows the diagnostic LEDs on the BMX P34 2020 processor. 
Note that two displays exist, depending on whether you are using V1 or V2 (or 
greater) of the processor.

BMX P34 2030 Processor LEDs

The following diagram shows the diagnostic LEDs on the BMX P34 2030 processor. 
Note that two displays exist, depending on whether you are using V1 or V2 (or 
greater) of the processor.

Memory Card Access LED

There is also a memory card access LED (see page 80) on each BMX P34 ••••• 
processor. 
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Description

The following table describes the meaning of RUN, ERR, I/O, SER COM, 
CARDERR, CAN RUN, CAN ERR, ETH STS and CARDAC LED on the front panel.

Label Pattern Indication

RUN (green): operational 
state

on PLC functioning normally, program running

flashing PLC in STOP mode or blocked by a software detected error

off PLC not configured (absent, invalid, or incompatible application)

ERR (red): detected error on Processor or system detected error

flashing PLC not configured (absent, invalid or incompatible application)
PLC blocked by a software detected error

off Normal status (no internal detected errors)

I/O (red): input/output 
status

on Input/output detected error originating from a module or 
channel
Configuration detected error

off Normal status (no internal detected errors)

SER COM (yellow): serial 
data status

flashing Data exchange on the serial connection in progress (receiving or 
sending)

off No data exchange on the serial connection

CARDERR (red): memory 
card detected error
For further information, see 
project backup 
management for 
Modicon M340 PLCs 
(see Unity Pro, Operating 
Modes)

on Memory card absent
Memory card not recognized
Memory card content differs from the application saved in the 
processor

off Memory card recognized
Memory card content identical to the application saved in the 
processor

CAN RUN (green): 
CANopen operations

on CANopen network operational

rapid flashing (on 
for 50 ms, off for 
50 ms, repeating)

Automatic detection of data flow or LSS services in progress 
(alternates with CAN ERR)

slow flashing (on 
for 200 ms, off for 
200 ms, repeating)

CANopen network pre-operational

1 flash CANopen network stopped

3 flashes downloading CANopen firmware
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The following table describes the meaning of the ETH ACT and ETH 100 LED on 
the front panel for V1.

CAN ERR (red): CANopen 
detected errors

on CANopen bus stopped

rapid flashing (on 
for 50 ms, off for 
50 ms, repeating)

Automatic detection of data flow or LSS services in progress 
(alternates with CAN RUN)

slow flashing (on 
for 200 ms, off for 
200 ms, repeating)

CANopen configuration not valid

1 flash At least one of the detected error counters has reached or 
exceeded the alert level

2 flashes A guard event (NMT-slave or NMT-master) or a heartbeat event 
has taken place

3 flashes The SYNC message was not received before the end of the 
communication cycle period

off No CANopen detected error

off No communication activity

ETH STS (green): Ethernet 
communication status

on Communication OK

2 flashes Invalid MAC address

3 flashes Ethernet link not connected

4 flashes Duplicate IP address

5 flashes Waiting for a server IP address

6 flashes Secure and safe mode (with default IP address)

7 flashes Configuration conflict between rotary switches and internal 
configuration

CARDAC (green): memory 
card access
Note: This LED is located 
under the memory card 
door.

on Access to the card is enabled

flashing Activity on the card; during each access, the card LED is set to 
OFF, then back to ON

off Access to the card is disabled. It is possible to extract the card after 
the access to the card has been disabled by generating a rising 
edge on the bit %S65.

Label Pattern Indication

Label Pattern Indication

ETH ACT (green): 
Ethernet communication 
(transmission/reception) 
activity

on Ethernet link detected: no communications activity.

off No Ethernet link detected.

flashing Ethernet link and communications activity detected.
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The following table describes the meaning of the ETH ACT and ETH LNK LED on 
the front panel for V2.

NOTE: Rapid flashing is defined as ON for 50 ms and OFF for 50 ms.

NOTE: Slow flashing is defined as ON for 200 ms and OFF for 200 ms.

ETH 100 (green): Ethernet 
transmission speed

on Ethernet transmission at 100 Mbit/s (Fast Ethernet).

off Ethernet transmission at 10 Mbit/s (Ethernet) or no link detected.

Label Pattern Indication

Label Pattern Indication

ETH ACT (green): 
Ethernet communication 
(transmission/reception) 
activity

on Communication activity detected.

off No communication activity detected.

ETH LNK (green): Ethernet 
link status

on Ethernet link detected.

off No Ethernet link detected.

off No communication activity
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Searching for Errors Using the Processor Status LEDs

General

The status LEDs located on the processor inform the user of the PLC’s operating 
mode and any possible errors. 

The errors detected by the PLC concern:

circuits which constitute the PLC and/or its modules: internal errors
the process driven by the PLC or the process wiring: external errors
functioning of the application executed by the PLC: internal or external errors

Error Detection

Error detection is performed at startup (autotest) or during operation (which is the 
case for most equipment errors), during exchanges with the modules, or during 
execution of a program instruction.

Certain "serious" errors require the PLC to be restarted while others are left to the 
user to decide how to proceed depending on the level of application required.

There are three types of error:

non-blocking
blocking
processor or system
35012676 07/2011 93
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Blocking Errors

General

Blocking errors, caused by the application program, do not cause system errors but 
prohibit execution of the program. When such an error occurs, the PLC stops 
immediately and goes into HALT mode (all tasks are stopped on the current 
instruction). The ERR LED flashes.

Restarting of the Application After a Blocking Error

To end this status it is necessary to init the PLC or to set the %S0 bit to 1.

The application is then in an initial state:

The data resumes its initial value.
Tasks are stopped at end of cycle.
The input image is refreshed.
Outputs are controlled in fallback position.

The RUN command then allows the application to be restarted.

Blocking Error Diagnosis

Indication of a blocking error is signaled by the ERR and RUN LEDs flashing on the 
processor front panel. 

The system words %SW126 and %SW127 indicate the address of the instruction 
which caused the blocking error.

The nature of the error is indicated by the system word %SW125.

The following table presents the errors signaled by the values of the system word 
%SW125.

Hexadecimal Value of %SW125 Corresponding Error

23••• Execution of a CALL function towards an undefined 
subroutine

0••• Execution of an unknown function

2258 Execution of the HALT instruction

9690 Failure of the application CRC check (checksum)

DEB0 Watchdog overrun

2259 Execution flow different to the reference flow

DE87 Calculation error on numbers with decimal points

DEF0 Division by 0

DEF1 Character string transfer error

DEF2 Capacity exceeded
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DEF3 Index overrun

DEF7 SFC execution error

DEFE SFC steps undefined

81F4 SFC node incorrect 

82F4 SFC code inaccessible

83F4 SFC work space inaccessible

84F4 Too many initial SFC steps

85F4 Too many active SFC steps

86F4 SFC sequence code incorrect

87F4 SFC code description incorrect

88F4 SFC reference table incorrect

89F4 SFC internal index calculation error 

8AF4 SFC step status not available

8BF4 SFC memory too small after a change due to a 
download

8CF4 Transition/action section inaccessible

8DF4 SFC work space too small

8EF4 Version of the SFC code older than the interpreter

8FF4 Version of the SFC code more recent than the 
interpreter

90F4 Poor description of a SFC object: NULL pointer

91F4 Illegal action identifier

92F4 Poor definition of the time for an action identifier

93F4 Macro step cannot be found in the list of active steps for 
deactivation

94F4 Overflow in the action table

95F4 Overflow in the step activation/deactivation table

Hexadecimal Value of %SW125 Corresponding Error
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Non-Blocking Errors

General

A non-blocking error is caused by an input/output error on the bus or through 
execution of an instruction. It can be processed by the user program and does not 
modify the PLC status.

Non-Blocking Errors Linked to Inputs/Outputs

Indication of a non-blocking error linked to the inputs/outputs is signaled by:

the processor’s I/O status LED on
the modules’ I/O status LEDs on
the error bits and words combined with the channel:

bit %Ir.m.c.ERR at 1 indicates the channel at error (implicit exchanges)
words %MWr.m.c.2 indicates the channel’s type of error (implicit exchanges)

system bits:
%S10: input/output error on one of the modules on the rack bus
%S16: input/output error in the task in progress
%S118: input/output error on the CANopen bus
%S40 - %S47: input/output error on address racks 0-7

The following table shows the diagnosis of non-blocking errors from the status LEDs 
and the system bits.

RUN 
Status 
LED

ERR 
Status 
LED

I/O 
Status 
LED

System Bit Error

- - ON %S10 at 0 Input/Output error: channel power supply 
error, broken channel, module not 
compliant with the configuration, 
inoperative or module power supply error.

- - ON %S16 at 0 Input/output error in a task.

- - ON %S118 at 0 Input/output error on the CANopen bus (the 
errors are the same as those of the bit 
%S10).

- - ON %S40 - %S47 at 0 Input/output error in at rack level.
(%S40: rack 0 - %S47: rack 7).

Key:

ON: LED on

-: Status undetermined
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Non-Blocking Errors Linked to Execution of the Program

Indication of a non-blocking error linked to execution of the program is signaled by 
one or more system bits %S15, %S18, and %S20 being set to 1. The nature of the 
error is indicated in the system word %SW125 (always updated).

The following table shows the diagnosis of non-blocking errors linked to the 
execution of the program.

NOTE: There are two ways to change non-blocking errors linked to the execution of 
the program to blocking errors:

Diagnostic program function, accessible through the Unity Pro programming 
software
Bit %S78 (HALTIFERROR) when it is set to 1.

The processor’s HALT status is determined via the flashing ERR and I/O LEDs.

Testing and setting these system bits to 0 is the user’s responsibility.

System Bit Error

%S15 at 1 Character string manipulation error

%S18 at 1 Capacity overrun, error on a floating point or 
division by 0

%S20 at 1 Index overrun
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Processor or System Errors

General

Processor or system errors are serious errors related either to the processor 
(equipment or software) or to the rack bus wiring. The system can no longer operate 
correctly when these errors occur. They cause the PLC to stop in ERROR status, 
which requires a cold restart. The next cold restart will be forced in STOP status to 
prevent the PLC from returning to error.

Diagnosis of Processor and System Errors

The following table presents the diagnosis of processor and system errors.

RUN 
Status 
LED

ERR 
Status 
LED

I/O Status 
LED

Hexadecimal 
Value of the 
System Word 
%SW124

Error

- ON ON 80 System watchdog error or rack bus 
wiring error

- ON ON 81 Rack bus wiring error

- ON ON 90 Unforeseen interruption.
System task pile overrun.

Legend:

ON: On

-: Undetermined
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Subject of this Section

This section presents BMX P34 20•0 processor performance. The BMX P34 20•0 
processors have 150% of the BMX P34 1000 performance.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Execution of Tasks 100

MAST Task Cycle Time: Introduction 105

MAST Task Cycle Time: Program Processing 106

MAST Task Cycle Time: Internal Processing on Input and Output 107

MAST Task Cycle Time Calculation 110

FAST Task Cycle Time 111

Event Response Time 112
99
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Execution of Tasks

General

BMX P34 •••• processors can execute single-task and multi-task applications. 
Unlike a single-task application, which only executes master tasks, a multi-task 
application .defines the task execution priorities.

Master Task

The master task represents the application program’s main task. You can choose 
from the following MAST task execution modes:

Cyclical (default setup): execution cycles are performed in sequence, one after 
the other.
Periodical: a new cycle is started periodically, according to a user-defined time 
period (1 - 255 ms).
If the execution time is longer than the period configured by the user, the bit %S19 
is set to 1 and a new cycle is launched.

 

The following illustration shows the cyclical execution of the MAST task:
100 35012676 07/2011
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The following illustration shows the periodical execution of the MAST task:

Both MAST task cycle modes are controlled by a watchdog.

The watchdog is triggered if the MAST task execution time is longer than the 
maximum period defined in the configuration, and causes a software error. The 
application then goes into HALT status, and the bit %S11 is set to 1 (the user must 
reset it to 0).

The watchdog value (%SW11) may be configured between 10 ms and 1,500 ms 
(default value: 250 ms).

NOTE: Configuring the watchdog to a value that is less than the period is not 
allowed.

In periodical operating mode, an additional check detects when a period has been 
exceeded. The PLC will not switch off if the period overrun remains less than the 
watchdog value.

Bit %S19 signals a period overrun. It is set to 1 by the system when the cycle time 
becomes longer than the task period. Cyclical execution then replaces periodical 
execution.

The MAST task can be checked with the following system bits and system words:

System Object Description

%SW0 MAST task period

%S30 Activation of the master task

%S11 Watchdog default

%S19 Period exceeded

%SW27 Last cycle overhead time (in ms)

%SW28 Longest overhead time (in ms)

%SW29 Shortest overhead time (in ms)

%SW30 Last cycle execution time (in ms)

%SW31 Longest cycle execution time (in ms)

%SW32 Shortest cycle execution time (in ms)
35012676 07/2011 101
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Fast Task

The FAST task is for periodical processing and processing over short durations.

FAST task execution is periodical and must be quick so that no lower priority tasks 
overrun. The FAST task period can be configured (1 - 255 ms). The FAST task 
execution principle is the same as for periodical execution of the master task.

The FAST task can be checked with the following system bits and system words:

Event Tasks

With event processing, the application program’s reaction time can be reduced for 
events originating from:

input/output modules (EVTi blocks),
events timers (TIMERi blocks).

Event processing execution is asynchronous. The occurrence of an event reroutes 
the application program towards the process associated with the input/output 
channel, or to the event timer that caused the event.

Event tasks can be checked with the following system bits and system words:

System Object Description

%SW1 FAST task period

%S31 Activation of the fast task

%S11 Watchdog default

%S19 Period exceeded

%SW33 Last cycle execution time (in ms)

%SW34 Longest cycle execution time (in ms)

%SW35 Shortest cycle execution time (in ms)

System Object Description

%S38 Activation of events processing

%S39 Saturation of the event signal management stack.

%SW48 Number of IO events and telegram processes executed
NOTE: TELEGRAM is available only for PREMIUM (not on Quantum 
neither M340)
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Single Task Execution

A single-task application program is associated with one task; the MAST task.

The following diagram shows a single-task application’s execution cycle:

Multi-Task Execution

The following diagram shows the level of priority of the tasks in a multi-task 
structure:
35012676 07/2011 103
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The following diagram shows the execution of tasks in a multi-task structure:
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MAST Task Cycle Time: Introduction

General

The MAST task cycle time is the sum of the following:

internal processing time on input,
master task program processing time,
internal processing time on output.

Illustration

The following diagram defines the MAST task cycle time:

I.P. Internal Processing.
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MAST Task Cycle Time: Program Processing

Definition of Program Processing Time

Program processing time is equivalent to the time needed to execute application 
code.

Application Code Execution Time

The application code execution time is the sum of the times needed for the 
application program to execute each instruction, at each PLC cycle.

The table below gives the execution time for 1 K of instructions (i.e. 1024 
instructions).

(1) All instructions are executed at each PLC cycle.

Processors Application Code Execution Time (1)

100 % Boolean Program 65 % Boolean + 35 % Digital Program

BMX P34 2000
BMX P34 2010
BMX P34 20102
BMX P34 2020
BMX P34 2030
BMX P34 20302

0.12 milliseconds 0.15 milliseconds
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MAST Task Cycle Time: Internal Processing on Input and Output

General

The internal processing time for inputs and outputs is the sum of the following:
MAST task system overhead time
maximum communication system reception time and input management time for 
implicit inputs/outputs
maximum communication system transmission time and output management 
time for implicit inputs/outputs

MAST Task System Overhead Time

For BMX P34 2000/2010/20102/2020/2030/20302 processors, the MAST task 
system overhead time is 700 μs.

NOTE: 

Three system words give information on the MAST task system overhead times:
%SW27: last cycle overhead time,
%SW28: longest overhead time,
%SW29: shortest overhead time.

Implicit Input/Output Management Time

The implicit input management time is the sum of the following:
Fixed base of 25 μs,
Sum of the input management times for each module (in the following table, IN).

The implicit output management time is the sum of the following:
Fixed base of 25 μs (FAST), 73 μs (MAST),
Sum of the output management times for each module (in the following table, 
OUT).

The table below shows the input (IN) and output (OUT) management times for each 
module.

Type of Module Input Management 
Time (IN)

Output Management 
Time (OUT) 

Total Management 
Time (IN+OUT)

BMX DDI 1602, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DDI 1603, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DDI 1604, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DDI 3202 K, 32 discrete inputs module 67 μs 44 μs 111 μs

BMX DDI 6402 K, 64 discrete inputs module 87 μs 63 μs 150 μs

BMX DDO 1602, 16 discrete outputs module 60 μs 45 μs 105 μs

BMX DDO 1612, 16 discrete outputs module 60 μs 45 μs 105 μs
35012676 07/2011 107
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BMX DRO 3202 K, 32 discrete outputs module 67 μs 51 μs 118 μs

BMX DDO 6402 K, 64 discrete outputs module 87 μs 75 μs 162 μs

BMX DDM 16022, 8 discrete inputs and 8 
discrete outputs module

68 μs 59 μs 127 μs

BMX DDM 3202 K, 8 discrete inputs and 8 
discrete outputs module

75 μs 63 μs 138 μs

BMX DDM 16025, 8 discrete inputs module

BMX DAI 0805, 8 discrete inputs module 60 μs 40 μs 100 μs

BMX DAI 1602, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DAI 1603, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DAI 1604, 16 discrete inputs module 60 μs 40 μs 100 μs

BMX DAO 1605, 16 discrete outputs module 60 μs 45 μs 105 μs

BMX AMI 0410 analog module 103 μs 69 μs 172 μs

BMX AMI 0800 analog module 103 μs 69 μs 172 μs

BMX AMI 0810 analog module 103 μs 69 μs 172 μs

BMX AMO 0210 analog module 65 μs 47 μs 112 μs

BMX AMO 0410 analog module 65 μs 47 μs 112 μs

BMX AMO 0802 analog module 65 μs 47 μs 112 μs

BMX AMM 0600 analog module 115 μs 88 μs 203 μs

BMX ART 0414 analog module 103 μs 69 μs 172 μs

BMX ART 0814 analog module 138 μs 104 μs 242 μs

BMX DRA 1605, 16 discrete outputs module 60 μs 45 μs 105 μs

BMX DRA 0804, 8 discrete outputs module 56 μs 43 μs 99 μs

BMX DRA 0805, 8 discrete outputs module 56 μs 43 μs 99 μs

BMX EHC 0200 dual-channel counting module 102 μs 93 μs 195 μs

BMX EHC 0800 eight-channel counting 
module

228 μs 282 μs 510 μs

Type of Module Input Management 
Time (IN)

Output Management 
Time (OUT) 

Total Management 
Time (IN+OUT)
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Communication System Time

Communication (excluding telegrams) is managed during the MAST task internal 
processing phases:

on input for receiving messages
on output for sending messages

The MAST task cycle time is, therefore, affected by the communication traffic. The 
communication time spent per cycle varies considerably, based on the following 
elements:

traffic generated by the processor: number of communication EFs active 
simultaneously
traffic generated by other devices to the processor, or for which the processor 
ensures the routing function as master

This time is only spent in the cycles where there is a new message to be managed.

NOTE: These times may not all occur in the same cycle. Messages are sent in the 
same PLC cycle as instruction execution when communication traffic is low. 
However, responses are never received in the same cycle as instruction execution.
35012676 07/2011 109
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MAST Task Cycle Time Calculation

General

The MAST task cycle time can be calculated before the implementation phase, if the 
desired PLC configuration is already known. The cycle time may also be determined 
during the implementation phase, using the system words %SW30 - %SW32.

Calculation Method

The following table shows how to calculate the MAST task cycle time.

Step Action

1 Calculate the input and output internal processing time by adding the following times:
MAST task system overhead time (see page 107)
maximum communication system reception time and input management time for 
implicit inputs/outputs (see page 107)
maximum communication system transmission time and output management 
time for implicit inputs/outputs (see page 107)

2 Calculate the program processing time (see page 106) according to the number of 
instructions and the type (Boolean, digital) of program.

3 Add together the program processing time, and the input and output internal 
processing time.
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FAST Task Cycle Time

Definition

The FAST task cycle time is the sum of the following:

program processing time
internal processing time on input and output

Definition of Internal Processing Time on Input and Output

The internal processing time on input and output is the sum of the following:

FAST task system overhead time
implicit input/output management time on input/output (see page 107)

For the BMX P34 20x0x processors, the FAST task system overhead time is 130 μs.
35012676 07/2011 111
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Event Response Time

General

The response time is the time between an edge on an event input and the 
corresponding edge on an output positioned by the program in an event task.

Response Time

The following table gives the response time for the BMX P34 20x0x processors with 
an application program of 100 Boolean instructions and the module.

Processors Minimum Typical Maximum

BMX P34 20x0x 1625 μs 2575 μs 3675 μs
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BMX CPS xxxx Power Supply 
Modules
Subject of this Part

This part describes BMX CPS •••• power supply modules and their installation.

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page

10 Introduction to BMX CPS xxxx Power Supply Modules 115

11 Installation of BMX CPS xxxx Power Supply Modules 119

12 BMX CPS xxxx Power Supply Module Diagnostics 139

13 Auxiliary Functions of the BMX CPS xxxx Power Supply 
Modules

143

14 BMX CPS xxxx Power Supply Module Power and Power 
Consumption Breakdown

147
113
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Introduction to BMX CPS xxxx 
Power Supply Modules
Subject of this Section

This section describes the BMX CPS •••• power supply modules.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

General Introduction 116

Description of the Power Supply Modules 118
115
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General Introduction

Introduction

BMX CPS •••• power supply modules are used to supply each BMX XBP •••• rack 
and its modules. The choice of power supply module depends on the distributed 
network (alternating or direct current) and the power required.

There are two types of power supply modules:

power supply modules for alternating current networks.
power supply modules for direct current networks.

Auxiliary Functions of the Power Supply Modules

Each power supply module has the following auxiliary functions:

display panel
alarm relay
pencil tip push button which causes a reset of the rack when pressed.
24 VDC sensor supply (only on modules powered by 125 VDC or an alternating 
current network).

The following diagram shows a BMX CPS •••• power supply module:
116 35012676 07/2011
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Sensor Power Supply

The BMX CPS 2000/3500/3540T power supply modules have a built-in power 
supply providing a voltage of 24 VDC which is used to supply power to the sensors.

WARNING
UNINTENDED EQUIPMENT OPERATION

Sensors connected to this rack must be powered from this rack or from an external 
power supply. Using power from a different rack will cause unintended equipment 
operation and incorrect activation of outputs, and may damage the power supply.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
35012676 07/2011 117
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Description of the Power Supply Modules

At a Glance

BMX CPS •••• power supplies come in the form of modules.

Illustration

The following illustration identifies the various components of a BMX CPS •••• power 
supply module:

Description

The following table describes the components of a power supply module.

Number Function

1 Display panel consisting of:
1 OK LED (green) on if rack power supply module is present and operating 
correctly
One 24 V LED (green) on when sensor power supply is present. This LED is 
only to be found on BMX CPS 2000/3500/3540T power supply modules

2 RESET button

3 Alarm relay connector

4 Connector for the input network (and the 24 VDC sensor power supply for 
BMX CPS 2000/3500/3540T power supply modules)
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Installation of BMX CPS xxxx 
Power Supply Modules
Subject of this Section

This section deals with the installation of BMX CPS •••• power supply module.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Definition of Protection Devices at the Start of the Line 120

Installation/Assembly of BMX CPS xxxx Power Supply Modules 122

BMX CPS xxxx Power Supply Connection Rules 123

Connection of Alternating Current Power Supply Modules 129

Connection of Direct Current Power Supply Modules to a 24 V, 48 V, or 
125 VDC Floating Direct Current Network

131

Connection of Direct Current Power Supply Modules to an Alternating Current 
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Definition of Protection Devices at the Start of the Line

Introduction

It is recommended to install a protection device at the start of the line on the power 
supply network. This should include the following elements:

circuit breaker
fuse

The information given below allows definition of the minimum caliber circuit breaker 
and fuse for a given power supply module.

Choice of Line Circuit Breaker

The following three power supply characteristics must be taken into account when 
choosing the caliber of the line circuit breaker:

nominal input current Irms
signaling current I
current characteristic It

The choice of minimum circuit breaker caliber is made according to the following 
rules:

IN circuit breaker caliber superior to the power supply nominal input current Irms
Maximum circuit breaker caliber superior to the power supply signaling current I
Current characteristic It at point A of the curve superior to the power supply 
characteristic It

The following graph shows an example of characteristics provided by a circuit 
breaker manufacturer:
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Choice of Line Fuse

The following two power supply characteristics must be taken into account when 
choosing the caliber of the line fuse:

nominal input current Irms

current characteristic I2t

The choice of minimum fuse caliber is made according to the following rules:

IN fuse caliber superior to three times the power supply nominal input current 
Irms

fuse current characteristic I2t superior to three times the power supply 

characteristic I 2t

The following table shows the characteristics of each power supply module.

(1) Values at initial power-up and at 25°C (77°F).

Power Supply Module BMX CPS 2
000

BMX CPS
3500

BMX CPS
3540T

BMX CPS
2010

BMX CPS
3020

Nominal input current Irms at 24 VDC - - - 1 A 1.65 A

at 48 VDC - - - - 0.83 A

at 115 VAC 0.61 A 1.04 A - - -

at 125 VDC - - 0.36 A - -

at 230 VAC 0.31 A 0.52 A - - -

Signaling current I (1) at 24 VDC - - - 30 A 30 A

at 48 VDC - - - - 60 A

at 115 VAC 30 A 30 A - - -

at 125 VDC - - 30 A - -

at 230 VAC 60 A 60 A - - -

Current characteristic It at 24 VDC - - - 0.15 As 0.2 As

at 48 VDC - - - - 0.3 As

at 115 VAC 0.03 As 0.05 As - - -

at 125 VDC - - 0.05 As - -

at 230 VAC 0.06 As 0.07 As - - -

Current characteristic I2t at 24 VDC - - - 0.6 A2s 1 A2s

at 48 VDC - - - - 3 A2s

at 115 VAC 0.5 A2s 1 A2s - - -

at 125 VDC - - 2 A2s - -

at 230 VAC 2 A2s 3 A2s - - -
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Installation/Assembly of BMX CPS xxxx Power Supply Modules

Installation

The power supply module is installed in the first two slots of each BMX XBP •••• 
rack.

The following illustration shows the installed the power supply module.

NOTE: Each power supply module has a guidance device which only allows it to be 
placed in the correct slot.

Assembly

The assembly of the BMX CPS •••• power supply modules is similar to the assembly 
of the BMX P34 •••• processors (see page 77), and, generally speaking, similar to 
the assembly of other modules.

Grounding of the Power Supplies

The power supplies are equipped with ground connection contacts (see page 25).
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BMX CPS xxxx Power Supply Connection Rules

General

The BMX CPS •••• power supply modules of each rack must be wired with two 
removable terminal blocks which allow the following elements to be connected:

main voltage
alarm relay
Protective Earth (see page 175)
24 VDC sensor power supply for the BMX CPS 2000/3500/3540T power supply 
modules.

NOTE: 

Power supply modules are supplied with one 5-pin screw terminal and one 2-pin 
screw terminal block, furthermore two kits are on sale:

BMX XTS CPS 10 kit which contains the following equipment:
one 5-pin screw terminal block
one 2-pin screw terminal block
one guidance system (only for AC and 125 VDC modules)

BMX XTS CPS 20 kit which contains the following equipment:
one 5-pin spring terminal block
one 2-pin spring terminal block
one guidance system (only for AC and 125 VDC modules)

5-pin Terminal Block Description

Guidance system of 5-pin terminal block: 
To prevent the connection of a 5-pin terminal block wired for AC current to a DC 
entry module, the power supply module is provided with a guidance system, 
described below.
The 5-pin terminal block provided with AC entry (BMX CPS 2000 and BMX CPS  
3500) is delivered fitted with the 2 guidance system keys.
The DC power supply module (BMX CPS 2010 and BMX  CPS 3020) is delivered 
fitted with the 2 guidance system keys.
The BMX XTS CPS 10 and BMX XTS CPS 20 terminal block kits are delivered 
with the guidance system to be installed by the user following the instruction 
sheet included in the kit.

DANGER
HAZARD OF ELECTRIC SHOCK

Disconnect the power cable of the power supply module before 
plugging/unplugging its terminal block.

Failure to follow these instructions will result in death or serious injury.
35012676 07/2011 123
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The following illustration shows the guidance system for the 5-pin terminal block for 
DC power supply modules BMX CPS 2010 and BMX CPS 3020.

The following illustration shows the guidance system for the 5-pin terminal block for 
AC power supply modules BMX CPS 2000 and BMX CPS 3500).
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The following illustration shows the insertion of the 5-pin terminal block in AC power 
supply modules (BMX CPS 2000 and BMX CPS 3500).

The following illustration shows the guidance system for the 5-pin terminal block for 
125 VDC power supply module BMX CPS 3540T.
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The following illustration shows the insertion of the 5-pin terminal block in the 125 
VDC power supply module BMX CPS 3540T. Note the guidance system key on the 
connector.

The connectors shipped with the product are keyed at the factory to allow you to 
make the correct connections. If you use connectors from an accessory kit, you will 
need to key them yourself.

DANGER
HAZARD OF ELECTRICAL SHOCK

If you are using the connectors from the BMXXTSCPS10 or BMXXTSCPS20 
connector accessory kit, you must make sure that they are keyed as shown above. 
Refer also to the instructions in the kit.

Failure to follow these instructions will result in death or serious injury.
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Illustration

The following illustration shows the two power supply terminal blocks.

The user must provide a power supply protection and cutoff device upstream to the 
power supply module.

When choosing the protection devices, the user should take into account the 
signaling currents defined in the characteristics table of the power supply module.

NOTE: As the BMX CPS 2010/3020 direct current power supply module has a 
strong signaling current, it is recommended not to use them on direct current 
networks which have a fold back current limiting protection.

WARNING
UNEXPECTED EQUIPMENT OPERATION 

Take care to connect cables properly. Terminal block pinout is different on AC and 
DC power supplies.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

1

2
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If the power supply module is connected to a direct current network, the length of the 
power supply cable must be limited in order to avoid transmission losses.

For the BMX CPS 2010 power supply module the maximum length of the power 
supply cable is:

30 m (60 m there and back) with copper wire 2.5mm2 in width,

20 m (40 m there and back) with copper wire 1.5mm2 in width.

For the BMX CPS 3020 power supply module the maximum length of the power 
supply cable is:

15 m (30 m there and back) with copper wires 2.5mm2 in width,

10 m (20 m there and back) with copper wires 1.5mm2 in width.
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Connection of Alternating Current Power Supply Modules

Introduction

This section presents the connection of BMX CPS 2000/3500 alternating current 
power supply modules.

Connection of a PLC Station Constituted of a Single Rack

The following diagram shows the connection of a BMX CPS 2000/3500 module to 
an alternating current network:

Q General isolator
KM Line contactor or circuit breaker
(1) Insulation connector bar for locating grounding errors
(2) Available current of 0.45 A for the BMX CPS 2000 module or 0.9 A for the BMX CPS 3500 

module

NOTE: BMX CPS 2000/3500 alternating current power supply modules are already 
equipped with a protective fuse. This fuse, connected at the input phase of the 
alternating current network, is inside the module and is not accessible.
35012676 07/2011 129
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Connection of a PLC Station Constituted of Several Racks

The following diagram shows the connection of several BMX CPS 2000/3500 
modules to an alternating current network:

Q General isolator
KM Line contactor or circuit breaker
(1) Insulation connector bar for locating grounding errors
(2) Available current of 0.45 A for the BMX CPS 2000 module or 0.9 A for the BMX CPS 3500 

module

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same.
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Connection of Direct Current Power Supply Modules to a 24 V, 48 V, or 125 VDC 
Floating Direct Current Network

Introduction

For a floating (non-grounded) assembly used in specific applications, marine 
applications in particular, an insulated BMX CPS 3020 (24 V or 48 V), 
BMX CPS 2010 (24 V), or BMX CPS 3540T (125 VDC) power supply must be 
chosen.

Connection of the Power Supply to Floating Direct Current Networks

A device can permanently measure the degree of 24 VDC, 48 VDC, or 125 VDC 
insulation in relation to the ground and give an alert if the degree of insulation is 
abnormally low. All input/output modules in the Modicon M340 range are insulated.

The following illustration shows the connection of several BMX CPS 2010/3020 
modules to the network:
35012676 07/2011 131
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The following illustration shows the connection of several BMX CPS 3540T modules 
to the network:
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Connection of Direct Current Power Supply Modules to an Alternating Current 
Network

Introduction

This section presents the connection of BMX CPS 2010/3020/3540T power supply 
modules to an alternating current network.

Connection of a Single Rack PLC Station

The following diagram shows the connection of a BMX CPS 2010/3020 module to a 
grounded alternating current network:

Q General isolator
KM Line contactor or circuit breaker
(1) Insulation connector bar for grounding

NOTE: BMX CPS 2010/3020 direct current power supply modules are already 
equipped with a protective fuse. This fuse, connected at the 24/48 V input, is inside 
the module and is not accessible.
35012676 07/2011 133
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The following diagram shows the connection of a BMX CPS 3540T module to a 
grounded alternating current network:

Q General isolator
KM Line contactor or circuit breaker
(1) Insulation connector bar for grounding

NOTE: BMX CPS 3540T direct current power supply modules are already equipped 
with a protective fuse. This fuse, connected at the 125 VDC input, is inside the 
module and is not accessible.
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Connection of a Multi-Rack PLC Station

The following diagram shows the connection of several BMX CPS 2010/3020 
modules to a grounded alternating current network:

Q General isolator
KM Line contactor or circuit breaker
(1) Insulation connector bar for grounding

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same.
35012676 07/2011 135
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The following diagram shows the connection of several BMX CPS 3540T modules 
to a grounded alternating current network:

Q General isolator
KM Line contactor or circuit breaker
1 Insulation connector bar for grounding

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same.
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Sensor and Pre-actuator Power Supply Control by Alarm Relay

How to Set Up Sensor and Pre-actuator Power Supply

It is recommended that control of the different power supplies is set up in the 
following sequence.

NOTE: Before restarting the installation following a stop (caused by a power outage 
or an emergency stop), safety standards require authorization to be given by the 
operator.

Example 1

The following diagram shows a PLC station supplied by alternating current:

Step Action

1 Switch on the power supply to the PLC and the inputs (sensors), using the 
contactor KM (see diagram (see page 129)).

2 When the PLC is in RUN mode and running on MANU/AUTO, switch on the 
output power supply (pre-actuators), using the contactor KA. Only in AUTO, this 
is controlled by the alarm relay contact in each power supply.
Note:
In alternating current, the contactor KA controls the supply sensors.
In direct current, the contactor KA controls the supply pre-actuators and the 
supply sensors. 
35012676 07/2011 137
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Example 2

The following diagram shows a PLC station supplied by direct current:
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BMX CPS xxxx Power Supply 
Module Diagnostics
Subject of this Section

This section deals with BMX CPS •••• power supply module diagnostics.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

BMX CPS xxxx Power Supply Modules Display 140

Events Generated by Pressing/Releasing the Power Supply Module’s RESET 
Button

141
139
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BMX CPS xxxx Power Supply Modules Display

Introduction

The power supply module has a display panel with two LEDs:

OK LED
24 V LED

Description

The following table describes the different LEDs and their functions.

LED Description of the Statuses

OK LED (green) on in normal operating mode
off when the rack power supply output voltage is below 
the threshold or when the RESET button is pressed.

24 V LED (green) only on the 
BMX CPS 2000/3500 power 
supply modules and the BMX 
CPS 3540T direct current 
power supply module

on in normal operating mode
off if the 24 V sensor voltage supplied by the power 
supply is no longer present
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Events Generated by Pressing/Releasing the Power Supply Module’s RESET 
Button

General

Each rack’s power supply module has a RESET button on its front panel which, 
when pressed, triggers an initialization sequence of the modules on the rack that it 
supplies.

Sequence Generated by Pressing the RESET Button

When the RESET button is pressed, the following events occur: 

The INIT_BAC_N signal is enabled and forces all the modules on the rack to reset 
to 0.
The RESET_BUTTON signal is enabled and forces the processor to reset to 0, 
which in turn leads to the following events:

The ALARM relay is forced to open state.
The power supply OK LED is switched off.

Pressing/releasing the RESET button leads to a sequence of signals that are 
identical to the sequences produced by the following events:

Power outage when pressed
Power up when released

The application interprets these actions (pressing and releasing) as equivalent to a 
cold restart. 

DANGER
HAZARD OF ELECTRIC SHOCK

Press reset button only with insulated object. Surrounding connectors are 
energized.

Failure to follow these instructions will result in death or serious injury.
35012676 07/2011 141
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Auxiliary Functions of the 
BMX CPS xxxx Power Supply 
Modules
Subject of this Section

This section deals with the auxiliary functions of the BMX CPS •••• power supply 
modules. 

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Alarm Relay on BMX CPS xxxx Power Supply Modules 144

Characteristics of the Alarm Relay Contact 145
143
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Alarm Relay on BMX CPS xxxx Power Supply Modules

Introduction

The alarm relay located in each power supply module has a potential free contact 
accessible on the module’s connection screw terminal block.

Illustration

The circuit diagram for the power supply module relay alarm is shown below:

Relay Alarm Operation

In normal operating mode, with the PLC in RUN, the alarm relay is activated and its 
contact is closed (status 1). 

The relay falls back and its associated contact opens (status 0) upon any stoppage, 
even partial, of the application, caused by one of the following factors:

appearance of a "blocking" error,
incorrect rack power supply output voltage,
disappearance of the mains voltage.

DANGER
LOSS OF ABILITY TO PERFORM SAFETY FUNCTIONS 

Always use a redundant device when using the alarm relay in a function safety 
application.

Failure to follow these instructions will result in death or serious injury.
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Characteristics of the Alarm Relay Contact

Introduction

This section presents the characteristics of the 
BMX CPS 2000/2010/3020/3500/3540T power supply modules relay alarm.

Characteristics

The following table shows the characteristics of the contact on the 
BMX CPS 2000/2010/3020/3500/3540T power supply modules relay alarm.

Voltage limit when in use Alternating current
Direct current

264 V

62.4 V

Thermal Current 2 A

Service Life Mechanical 20 million cycles

Electrical Alternating current 200 V/1.5 A
240 V/1 A
cos ∅ = 0.7

≥ 100,000 cycles

200 V/0.4 A
240 V/0.3 A
cos ∅ = 0.7

≥ 300,000 cycles

200 V/1 A
240 V/0.5 A
cos ∅ = 0.35

≥ 100,000 cycles

200 V/0.3 A
240 V/0.15 A
cos ∅ = 0.35

≥ 300,000 cycles

Direct current 24 V/1 A
48 V/0.3 A
L/R = 7 ms

≥ 100,000 cycles

24 V/0.3 A
48 V/0.1 A
L/R = 7 ms

≥ 300,000 cycles

Minimum Commutable Load 1 mA/5 V

Response Time Opening < 12 ms

Closing < 10 ms

Type of Contact At closing
35012676 07/2011 145
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Built-in Protections Against overload and short circuits None, installation of a quick-blow fuse obligatory

Against inductive over-voltage in 
alternating current

None, simultaneous installation of an RC circuit 
or MOV (ZNO) suppressor appropriate to the 
voltage in each pre-actuator terminal is 
obligatory

Against inductive over-voltage in 
direct current

None, installation of a discharge diode in each 
pre-actuator terminal is obligatory

Insulation (Test Voltage) Contact/Ground 1500 V eff.- 50 Hz-1 mn (altitude 0 - 4,000 m (32 - 7,232 ft))

Insulation 
resistance

> 10 MΩ under 500 VDC
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BMX CPS xxxx Power Supply 
Module Power and Power 
Consumption Breakdown
Subject of this Section

This section provides a breakdown of the power and power consumption for each of 
the power supply modules.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Power Supply Module Usable Power 148

Module Power Consumption 150

Characteristics of the BMX CPS 2000 Power Supply Module 154

Characteristics of the BMX CPS 3500 Power Supply Module 156

Characteristics of the BMX CPS 3540T Power Supply Module 158

Characteristics of the BMX CPS 2010 Power Supply Module 160

Characteristics of the BMX CPS 3020 Power Supply Module 161
147
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Power Supply Module Usable Power

At a Glance

When the power necessary for a rack has been calculated, the information in this 
section is used to select the appropriate power supply module to be installed on the 
rack.

Power Supply Modules

The following table shows the M340 power supply module usable power in the 
temperature range 0...60°C (32...140°F).

The M340H/T power supply modules operate in an extended temperature range of 
-25...0°C (-13...32°F) and 60....70°C (140...158°F). The table below shows how 
power must be derated when operation is in the extended ranges.

NOTE: The 24V_SENSORS output is the 24 VDC sensor power supply output and 
is only available on the BMX CPS 2000/3500/3500H/3540T modules.

Power BMX CPS 2000 
Module

BMX CPS 2010 
Module

BMX CPS 3020 
Module

BMX CPS 3500 
Module

BMX CPS 3540T 
Module

Total usable power 
(all outputs included)

20 W 17 W 32 W 36 W 36 W

Usable power at the 
3V3_BAC output

8.3 W (2.5 A) 8.3 W (2.5 A) 15 W (4.5 A) 15 W (4.5 A) 15 W (4.5 A)

Usable power at the 
24V_BAC output

16.5 W (0.7 A) 16.5 W (0.7 A) 31.2 W (1.3 A) 31.2 W (1.3 A) 31.2 W (1.3 A)

Usable power at the 
3V3_BAC and 
24V_BAC outputs

16.5 W 16.5 W 31.2 W 31.2 W 31.2 W

Usable power at the 
24V_SENSORS 
output

10.8 W (0.45 A) - - 21.6 W (0.9 A) 21.6 W (0.9 A)

Power BMX CPS 3020H 
Module

BMX CPS 3500H 
Module

BMX CPS 3540T 
Module

Total usable power (all outputs included) 24 W 27 W 27 W

Usable power at the 3V3_BAC output 11.25 W (3.375 A) 11.25 W (3.375 A) 11.25 W (3.375 A)

Usable power at the 24V_BAC output 23.4 W (0.975 A) 23.4 W (0.975 A) 23.4 W (0.975 A)

Usable power at the 3V3_BAC and 
24V_BAC outputs

23.4 W 23.4 W 23.4 W

Usable power at the 24V_SENSORS 
output

- 16.2 W (0.5 A) 16.2 W (0.5 A)
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NOTE: The 24V_BAC output is a 24 V power supply output on the rack for the 
input/output modules and the processor.

NOTE: The 3V3_BAC output is a 3.3 V power supply output on the rack for the 
input/output modules. The processor is not supplied by the 3V3_BAC output.

Power Limits

When establishing the power used by the BMX CPS 2000/3500/3500H/3540T 
modules, two rules must be complied with:

The sum of the power absorbed on the three outputs, 3V3_BAC, 24V_BAC and 
24V_SENSORS, must not exceed the module total maximum usable power.
The sum of the power absorbed on the two outputs, 3V3_BAC and 24V_BAC, 
must not exceed the maximum usable power of these two outputs.

When establishing the power used by the BMX CPS 2010/3020/3020H modules, 
this rule must be complied with:

The sum of the power absorbed on the two outputs, 3V3_BAC and 24V_BAC, 
must not exceed the module total maximum usable power.

CAUTION
UNEXPECTED EQUIPMENT OPERATION - POWER DEMAND

Do not exceed the BMX CPS 3500H and BMX CPS 3540T 24V_SENSORS output 
power rating. Excessive load can cause the power supply to trip off.

Failure to follow these instructions can result in injury or equipment damage.

CAUTION
UNEXPECTED EQUIPMENT OPERATION - POWER DEMAND

Do not exceed the module total useful power rating. Use the above rules to 
determine the maximum power supplied to outputs. Excessive load can cause the 
power supply to trip off.

Failure to follow these instructions can result in injury or equipment damage.
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Module Power Consumption

At a Glance

The power necessary for a rack depends on the type of modules installed on it. It is, 
therefore, necessary to calculate the power consumption in order to define the 
power supply module to be installed on the rack.

This section presents the average power consumption by module. This is the 
average of the maximum consumption and the typical consumption. Using this table, 
is it possible to calculate the power consumption per rack and, therefore, the power 
supply module needed on the rack.

Module Power Consumption

The following table gives the average power consumption for each module.

Type of Module Module Average Power Consumption in mA

 Reference Description On the 
3,3V_BAC 
output

On the 
24VR_BAC 
output

On the 
24V_SENSORS 
output

Processor BMX P34 1000 CPU 340-10 
Modbus

- 72 -

BMX P34 2000 CPU 340-20 
Modbus

- 72 -

BMX P34 2010/20102 CPU 340-20 
Modbus 
CANopen

- 90 -

BMX P34 2020 CPU 340-20 
Modbus Ethernet

- 95 -

BMX P34 2030/20302 CPU 340-20 
Ethernet 
CANopen

- 135 -
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Analog BMX AMI 0410 4 isolated high 
speed analog 
inputs

150 45 -

BMX AMI 0800 8 non-isolated 
high speed 
analog inputs

150 41 -

BMX AMI 0810 8 isolated high 
speed analog 
inputs

150 54 -

BMX AMM 0600 4 channel analog 
inputs

240 - 120

BMX AMO 0210 2 isolated analog 
outputs

150 110 -

BMX AMO 0410 4 isolated high 
speed analog 
outputs

150 140 -

BMX AMO 0802 8 non-isolated 
high speed 
analog outputs

150 135 -

BMX ART 0414 4 isolated analog 
inputs

150 40 -

BMX ART 0814 8 isolated analog 
inputs

220 50 -

Communication BMX NOE 0100 Ethernet 1 port 
10/100 RJ45

- 90 -

BMX NOE 0110 Ethernet 1 port 
10/100 RJ45

- 90 -

Counting BMX EHC 0200 2 channel high 
speed counter

200 40 80

BMX EHC 0800 8 channel high 
speed counter

200 - 80

Type of Module Module Average Power Consumption in mA

 Reference Description On the 
3,3V_BAC 
output

On the 
24VR_BAC 
output

On the 
24V_SENSORS 
output
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Discrete inputs BMX DAI 0805 8 discrete 
200 to 240Vac 
inputs

103 13 -

BMX DAI 1602 16 discrete 
24Vac/24Vdc 
inputs

90 - 60

BMX DAI 1603 16 discrete 
48Vac inputs

90 - 60

BMX DAI 1604 16 discrete 
100 to 120Vac 
inputs

90 - -

BMX DDI 1602 16 discrete 
24Vdc inputs

90 - 60

BMX DDI 1603 16 discrete 
48Vdc inputs

75 - 135

BMX DDI 1604T 16 discrete 
125Vdc inputs

75 - 135

BMX DDI 3202 K 32 discrete 
24Vdc inputs

140 - 110

BMX DDI 6402 K 64 discrete 
24Vdc inputs

200 - 110

Discrete outputs BMX DAO 1605 16 discrete 
outputs

100 95 -

BMX DDO 1602 16 discrete 0,5A 
outputs

100 - -

BMX DDO 1612 16 discrete 
outputs

100 - -

BMX DDO 3202 K 32 discrete 0,1A 
outputs

150 - -

BMX DDO 6402 K 64 discrete 0,1A 
outputs

240 - -

BMX DRA 0804T 8 discrete 
isolated outputs

100 110 -

BMX DRA 0805 8 discrete 
isolated outputs

100 55 -

BMX DRA 1605 16 discrete 
outputs

100 95 -

Type of Module Module Average Power Consumption in mA

 Reference Description On the 
3,3V_BAC 
output

On the 
24VR_BAC 
output

On the 
24V_SENSORS 
output
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Power Calculation Tables

The following table describes the method to establish a power calculation for 
modules without 24V_Sensor power available.

The following table describes the method to establish a power calculation for 
modules with 24V_Sensor power available.

Discrete 
inputs/outputs

BMX DDM 16022 8 discrete 24Vdc 
inputs and 8 
discrete outputs

100 - 30

BMX DDM 16025 8 discrete 24Vdc 
inputs and 8 
discrete outputs

100 50 30

BMX DDM 3202 K 16 discrete 
24Vdc inputs and 
16 discrete 
outputs

150 - 55

Motion BMX MSP 0200 2 independent 
pulse train output 
channels

200 150 -

Type of Module Module Average Power Consumption in mA

 Reference Description On the 
3,3V_BAC 
output

On the 
24VR_BAC 
output

On the 
24V_SENSORS 
output

Power Calculation Result:

Power necessary on the 3.3 V rack 
output (P 3.3 V rack)

Current absorbed on the 3V3_BAC output by all modules 

(see page 150) x 10-3 A x 3.3 V

=................W

Power necessary on the 24 V rack 
output (P 24 V rack)

Current absorbed on the 24V_BAC output by all modules 

(see page 150) x 10-3 A x 24 V

=................W

Total power necessary P 3.3 V rack + P 24 V rack =................W

Power Calculation Result:

Power necessary on the 3.3 V rack 
output (P 3.3 V rack)

Current absorbed on the 3V3_BAC output by all modules 

(see page 150) x 10-3 A x 3.3 V

=................W

Power necessary on the 24 V rack 
output (P 24 V rack)

Current absorbed on the 24V_BAC output by all modules 

(see page 150) x 10-3 A x 24 V

=................W

Power necessary on the 24 V sensor 
output (P 24 V sensors)

Current absorbed on the 24V_SENSORS output by all 

modules (see page 150) x 10-3 A x 24 V

=................W

Total power necessary P 3.3 V rack + P 24 V rack + P 24 V sensors =................W
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Characteristics of the BMX CPS 2000 Power Supply Module

General

The BMX CPS 2000 module is an alternating current power supply module.

Characteristics

The following table shows the characteristics of the BMX CPS 2000 module.

Characteristics of the 
primary block

Nominal voltage 100 – 120 V/200 – 
240 V

Voltage range 85 - 264 V

Nominal frequency / frequency range 50-60 Hz/47-63 Hz

Power 70 VA

Nominal current consumption 0.61 A at 115 V
0.31 A at 240 V

Initial power-up at 25°C (1) InRush current I ≤ 30 A at 120 V
≤ 60 A at 240 V

I2t
at locking

≤ 0.5 A2s at 120 V

≤ 2 A2s at 240 V

It
at locking

≤ 0.03 As at 120 V
≤ 0.06 As at 240 V

Acceptable duration of power interruptions ≤ 10 ms

Built-in over-current protection By internal, inaccessible fuse

Characteristics of the 
secondary block

Total usable power 20 W

Maximum usable power at the two outputs, 3V3_BAC and 
24V BAC

16.5 W

3V3_BAC output Nominal voltage 3.3 V

Nominal current 2.5 A

Power (typical) 8.3 W

24V BAC output Nominal voltage 24 VDC

Nominal current 0.7 A

Power (typical) 16.5 W

24V_SENSORS output Nominal voltage 24 VDC

Nominal current 0.45 A

Power (typical) 10.8 W

3V3_BAC, 24V BAC and 
24V_SENSORS output protection

Against overload, short circuits and over-voltage

Maximum Dissipated Power 8.5 W
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(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices.

Characteristics of the 
auxiliary functions

Alarm relay Normally open dry contacts

Display Front panel LED

Back-up battery No

Dielectric resistance at 50 Hz-1mn 
and altitude in the 0 - 4,000 m (32 - 
7,232 ft) range

Primary/secondary 
(24V_BAC/3V3_BAC)

1,500 Vrms

Primary/secondary 
(24V_SENSORS)

2,300 Vrms

Primary/ground 1,500 Vrms

24V_SENSORS/ground 
output

500 Vrms

Insulation resistance Primary/secondary ≥ 100 MΩ

Primary/ground ≥ 100 MΩ
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Characteristics of the BMX CPS 3500 Power Supply Module

General

The BMX CPS 3500 modules are alternating current power supply modules.

Characteristics

The following table shows the characteristics of the BMX CPS 3500 module.

Characteristics of 
the primary block

Nominal voltage 100 - 120 V/200 - 
240 V

Voltage range 85 - 264 V

Nominal frequency / frequency range 50-60 Hz/47-63 Hz

Power 120 VA

Nominal current consumption 1.04 A at 115 V
0.52 A at 240 V

Initial power-up at 25°C (1) InRush current I ≤ 30 A at 120 V
≤ 60 A at 240 V

I2t
at locking

≤ 1 A2s at 120 V

≤ 3 A2s at 240 V

It
at locking

≤ 0.05 As at 120 V
≤ 0.07 As at 240 V

Acceptable duration of power interruptions ≤ 10 ms

Built-in over-current protection By internal, inaccessible fuse

Characteristics of 
the secondary 
block

Total useful power 36 W

Maximum useful power at the two outputs, 3V3_BAC and 24V BAC 31.2 W

3V3_BAC output Nominal voltage 3.3 V

Nominal current 4.5 A

Power (typical) 15 W

24V BAC output Nominal voltage 24 VDC

Nominal current 1.3 A

Power (typical) 31.2 W

24V_SENSORS output Nominal voltage 24 VDC

Nominal current 0.9 A

Power (typical) 21.6 W

3V3_BAC, 24V BAC and 
24V_SENSORS output protection

Against overload, short circuits and over-voltage

Maximum Dissipated Power 8.5 W
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(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices.

Characteristics of 
the auxiliary 
functions

Alarm relay Normally open dry contacts

Display Front panel LED

Back-up battery No

Dielectric resistance at 50 Hz-1mn and 
altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range

Primary/secondary 
(24V_BAC/3V3_BAC)

1,500 Vrms

Primary/secondary 
(24V_SENSORS)

2,300 Vrms

Primary/ground 1,500 Vrms

24V_SENSORS/ground 
output

500 Vrms

Insulation resistance Primary/secondary ≥ 100 MΩ

Primary/ground ≥ 100 MΩ
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Characteristics of the BMX CPS 3540T Power Supply Module

General

The BMX CPS 3540T module is a high power 125 VDC power supply module.

Characteristics

The following table shows the characteristics of the BMX CPS 3540T module.

Characteristics of 
the primary block

Nominal voltage 125 VDC

Voltage range 100-150 VDC

Power 45 W

Nominal current consumption 0.36 A at 125 VDC

Initial power-up at 25°C (1) InRush current I ≤ 30 A at 125 V

I2t
at locking

≤ 2 A2s at 125 V

It
at locking

≤ 0.05 As at 125 V

Acceptable duration of power interruptions ≤ 10 ms

Built-in over-current protection By internal, inaccessible fuse

Characteristics of 
the secondary 
block

Total useful power 36 W

Maximum useful power at the two outputs, 3V3_BAC and 24V BAC 31.2 W

3V3_BAC output Nominal voltage 3.3 V

Nominal current 4.5 A

Power (typical) 15 W

24V BAC output Nominal voltage 24 VDC

Nominal current 1.3 A

Power (typical) 31.2 W

24V_SENSORS output Nominal voltage 24 VDC

Nominal current 0.9 A

Power (typical) 21.6 W

3V3_BAC, 24V BAC and 
24V_SENSORS output protection

Against overload, short circuits and over-voltage

Maximum Dissipated Power 8.5 W
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(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices.

NOTE: In order to restart the power supply after a detected output overload, short 
circuit, or over-voltage condition on the 24V BAC, you must switch the primary 
power line to the off state, wait 1 minute, and then switch the primary power line back 
to the on state.

Characteristics of 
the auxiliary 
functions

Alarm relay Normally open dry contacts

Display Front panel LED

Back-up battery No

Dielectric resistance at 50 Hz-1mn and 
altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range

Primary/secondary 
(24V_BAC/3V3_BAC)

3,000 Vrms

Primary/secondary 
(24V_SENSORS)

3,000 Vrms

Primary/ground 2,000 Vrms

24V_SENSORS/ground 
output

500 Vrms

Insulation resistance Primary/secondary ≥ 100 MΩ

Primary/ground ≥ 100 MΩ
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Characteristics of the BMX CPS 2010 Power Supply Module

General

The BMX CPS 2010 module is a direct current power supply module.

Characteristics

The following table shows the characteristics of the BMX CPS 2010 module.

(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices.

Characteristics of 
the primary block

Nominal voltage 24 VDC insulated

Voltage range 18 - 31.2 V

Nominal current consumption 1 A at 24 V

Initial power-up at 25°C (1) InRush current I 30 A at 24 V

I2t
at locking

≤ 0.6 A2s at 24 V

It
at locking

≤ 0.15 As at 24 V

Acceptable duration of power interruptions ≤ 1 ms

Built-in over-current protection By internal, inaccessible fuse

Characteristics of 
the secondary block

Total usablepower 17 W

3V3_BAC output Nominal voltage 3.3 V

Nominal current 2.5 A

Power (typical) 8.3 W

24V BAC output Nominal voltage 24 VDC

Nominal current 0.7 A

Power (typical) 16.5 W

3V3_BAC and 24V BAC output protection Against overload, short circuits and over-voltage

Maximum Dissipated Power 8.5 W

Characteristics of 
the auxiliary 
functions

Alarm relay Normally open dry contacts

Display Front panel LED

Back-up battery No

Dielectric resistance at 50 Hz-1mn and at 
an altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range

Primary/secondary 
(24V_BAC/3V3_BAC)

1,500 Vrms

Primary/ground 1,500 Vrms

Insulation resistance Primary/secondary ≥ 10 MΩ

Primary/ground ≥ 10 MΩ
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Characteristics of the BMX CPS 3020 Power Supply Module

General

The BMX CPS 3020 module is a direct current power supply module.

Characteristics

The following table shows the characteristics of the BMX CPS 3020 module.

Characteristics of 
the primary block

Nominal voltage 24 VDC-48 VDC insulated

Voltage range 18 - 62.4 V

Nominal current consumption 1.65 A at 24 V
0.83 A at 48 V

Initial power-up at 25°C (1) InRush current I 30 A at 24 V
60 A at 48 V

I2t
at locking

≤ 1 A2s at 24 V

≤ 3 A2s at 48 V

It
at locking

≤ 0.2 As at 24 V
≤ 0.3 As at 48 V

Acceptable duration of power interruptions ≤ 1 ms

Built-in over-current protection By internal, inaccessible fuse

Characteristics of 
the secondary 
block

Total usable power 32 W

3V3_BAC output Nominal voltage 3.3 V

Nominal current 4.5 A

Power (typical) 15 W

24V BAC output Nominal voltage 24 VDC

Nominal current 1.3 A

Power (typical) 31.2 W

3V3_BAC and 24V BAC output protection Against overload, short circuits and over-voltage

Maximum Dissipated Power 8.5 W
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(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices.

Characteristics of 
the auxiliary 
functions

Alarm relay Normally open dry contacts

Display Front panel LED

Back-up battery No

Dielectric resistance at 50 Hz-1mn and at 
an altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range

Primary/secondary 
(24V_BAC/3V3_BAC)

1,500 Vrms

Primary/ground 1,500 Vrms

Insulation resistance Primary/secondary ≥ 10 MΩ

Primary/ground ≥ 10 MΩ
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BMX XBP xxxx Racks
Subject of this Part

This part concerns BMX XBP •••• racks used to create Modicon M340 PLC stations.

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page

15 Introduction to BMX XBP xxxx Racks 165

16 Installation and Assembly of BMX XBP xxxx Racks 169

17 BMX XBE 1000 rack extender module 181

18 BMX XBP xxxx Rack Functions 197
163

Page 1376 of 1480



BMX XBP •••• Racks

164 35012676 07/2011

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse Id TMS1376 Active 04/08/2015 Page 1377 of 1480



35012676 07/2011

Q-Pulse Id TMS1376 Active 04/08/2015
15
Modicon M340 Using Unity Pro

Introduction to BMX XBP •••• Racks

35012676 07/2011

ST61 Grantham STP STP - Stornoway - OM Manual
Introduction to BMX XBP xxxx 
Racks
Subject of this Section

This section deals with:

general information about BMX XBP •••• racks
the physical description of these racks

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the BMX XBP xxxx Racks 166

Description of the BMX XBP xxxx Racks 168
165
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Introduction to the BMX XBP xxxx Racks

General

The BMX XBP xxxx racks constitute the basic element of Modicon M340 PLC 
stations.

These racks ensure the following functions:

mechanical function: The racks enable all PLC station modules to be fastened, 
(power supply module, processor, discrete/analog input/output modules, 
application-specific modules). These racks may be fastened on various 
mountings:

in cabinets
in the machine housings
on the panels

electrical function: the racks provide:
the required power supply for each module on a single rack
service signals and data for the entire PLC station

Illustration

The following table shows the different BMX XBP xxxx  racks.

Designation Illustration

BMX XBP 0400 
rack

The following diagram shows the BMX XPB 0400 rack:

BMX XBP 0600 
rack

The following diagram shows the BMX XPB 0600 rack:
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BMX XBP 0800 
rack

The following diagram shows the BMX XPB 0800 rack:

BMX XBP 1200 
rack

The following diagram shows the BMX XPB 1200 rack:

Designation Illustration
35012676 07/2011 167
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Description of the BMX XBP xxxx Racks

Introduction

The following pages describe the BMX XBP •••• racks.

Illustration

The following illustration shows a typical BMX XPB 0800 rack:

Description

The following table describes the different components of a rack.

Number Description

1 Metallic mounting which performs the following functions:
supports the PLC bus electronic card and protects it from EMI and ESD type interference
supports the modules
provides mechanical rigidity to the rack

2 Ground terminal for grounding the rack

3 Holes for fastening the rack to a mounting. These holes take M6 screws.

4 Protection bar fastening points

5 Screw holes for the module mounting screws.

6 40-pin female connector for extension module. This connector is marked XBE.

7 40-pin female connectors for connection between the rack and each module.
The rack is supplied with covers protecting these connectors. The covers must be removed before 
installing the modules.
The two connectors located the furthest left and marked CPS are always dedicated to the rack’s power 
supply module. The other connectors, marked 00, 01, 02, etc are for all other types of module.

8 Windows for anchoring the module plugs.
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Installation and Assembly of 
BMX XBP xxxx Racks
Subject of this Section

This section deals with:

installation of the BMX XBP •••• racks
assembly of the BMX XBP •••• racks

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Rack Installation 170

Mounting and Fastening the Racks 173

Grounding the BMX XBP xxxx Rack and the BMX CPS xxxx Power Supply 
Module

175

BMX XSP xxxx Protection Bar 177

BMX XEM 010 Protective Cover for an Unoccupied Position 179
169
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Rack Installation

Introduction

When assembling BMX XBP •••• racks certain installation rules must be complied 
with.

Module Installation Rules: Description

If the racks are installed in a cabinet, you are advised to comply with the following 
measures:

leave a minimum space of 80 mm (3.15 inch) above and 60 mm (2.36 inch) 
below the modules to facilitate air circulation
leave a minimum space of 60 mm (2.36 inch) between the modules and the 
wiring ducts to facilitate air circulation

The minimum depth of the cabinet should be:

150 mm (5.91 inch) if the rack is fastened to a plate
160 mm (6.30 inch) if the rack is mounted on a 15 mm (0.59 inch) deep DIN rail
if XBE rack extender modules are used, the BMX XBC •••K cables with 
connectors angled at 45° are recommended.

WARNING
UNEXPECTED EQUIPMENT OPERATION

Install the racks lengthways and horizontally to facilitate ventilation.

Various module (power supply, processor, input/output, etc.) are cooled by natural 
convection. Other positions may cause overheating and unexpected equipment 
operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

WARNING
UNEXPECTED EQUIPMENT OPERATION DUE TO OVERHEATING MODULES

Maintain proper thermal distances when installing the racks to prevent overheating 
and unexpected equipment operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Illustration

The following illustration shows the rules of installation in a cabinet:

a Greater than or equal to 60 mm (2.36 inch)

b Greater than or equal to 80 mm (3.15 inch)

1 Installation or casing

2 Wiring duct or tray
35012676 07/2011 171
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Rack Dimensions: Illustrations

The following illustrations show the overall dimensions (mm / inch) of the 
BMX XBP •••• racks:
172 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1385 of 1480



Installation and Assembly of BMX XBP •••• Racks

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Mounting and Fastening the Racks

Introduction

BMX XBP •••• racks may be mounted on:

35 mm (1.38 in) wide DIN rails (except for BMX XBP 1200 rack)
Panels
Telequick Mounting Grids

The installation rules must be complied with, irrespective of the mounting used.

Mounting on 35 mm Wide DIN Rails

Racks are fastened to 35 mm (1.38 in) wide and 15 mm (0.59 in) deep DIN rails with 
four HM6 screws freely spaced along the rail.

Mounting on a 35 mm (1.38 in) wide and 7.5 mm (0.295 in) deep DIN rail is possible, 
but in this case the product withstands less mechanical stress.

The following table explains the procedure for mounting a rack on a DIN rail.

To remove the rack, perform the mounting procedure in reverse.

Press down on the rear section of the rack (1) in order to compress the springs, then 
tip the rack forwards to disengage it from the rail (2).

NOTE: To make sure that the PLCs continue to operate correctly when there is 
severe electromagnetic interference, you must mount the modules on properly 
grounded metallic mountings.

NOTE: Racks longer than 400 mm (15.76 in) (more than eight positions) are not 
compatible with DIN rail mounting.

Step Description Illustration

1 Position the PLC on the DIN rail as 
indicated in the illustration.

The following illustration illustrates 
mounting on a DIN rail:

2 Press down on the rear section of the 
rack (1) in order to compress the 
springs, then tip the rack backwards 
against the rail (2).

3 Release the rack to lock it.
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Mounting on Panels 

The illustration below shows the screw-hole layout for mounting a rack on a panel 
(dimensions in mm / inch):

(1) The diameter of the fastening holes must allow use of M4, M5, M6 and UNC #6 
screws (from 4.32 to 6.35).

The following table shows the main characteristics of the different BMX XBP •••• 
racks.

Mounting on Telequick AM1-PA and AM3-PA Mounting Grids

The illustration below shows the mounting of a rack on a mounting grid (dimensions 
in mm):

Fasten the rack with four M4, M5, M6 or UNC #6 screws (4.32 – 6.35).

Rack a b Size of the rack and 
extension module

BMX XBP 0400 207.8 mm (8.187 in) 242.2 mm (9.543 in) 243.4 mm (9.59 in)

BMX XBP 0600 273 mm (10.756 in) 307.6 mm (12.12 in) 308.8 mm (12.167 in)

BMX XBP 0800 338.2 mm (13.325 in) 372.8 mm (14.69 in) 374 mm (14.736 in)

BMX XBP 1200 468.6 mm (18.463 in) 503.2 mm (19.826 in) 504.4 mm (19.873 in)
174 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1387 of 1480



Installation and Assembly of BMX XBP •••• Racks

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Grounding the BMX XBP xxxx Rack and the BMX CPS xxxx Power Supply 
Module

General

Grounding a Modicon M340 PLC configuration involves the racks and the power 
supply modules.

Grounding the Rack

Protective grounding of the racks must be performed by connecting a ground cable 
between the protective earth of the installation and the screw located on the left-
hand side of the rack, close to the power supply module. This screw is used to 

connect two cables (1.5 to 2.5 mm2 or in AWG size, 16 to 13). Every rack in the PLC 
station must be grounded.

Grounding the Power Supply Module

Just like the rack, the Protective Earth (PE) terminal located on the power supply 
module must be connected to the protective earth of the installation in one of the 
following two ways:

Using a separate cable, independent of the rack ground cable, and directly 
connected to the protective earth of the installation.
Using a cable connecting the ground screw of the rack to the Protective Earth 
(PE) terminal of the module from the power supply (where the rack is already 
grounded).

DANGER
HAZARD OF ELECTRIC SHOCK

Power supply module must be grounded. Do not connect anything else to the 
power supply ground.

Failure to follow these instructions will result in death or serious injury.
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Illustrations

The following illustration shows how the rack and the power supply module are 
ground connected using two independent ground cables:

 

The following illustration shows how the rack and the power supply module are 
ground connected, with the two Protective Earth (PE) terminals connected to each 
other:

NOTE: The wiring illustration shown above is possible only if the cable extremities 
(which are screwed to the grounding bus of the rack) are equipped with ring or spade 
lugs able to insure a permanent fixation even if the screw is slack.

DANGER
HAZARD OF ELECTRIC SHOCK

Use only cables with ring or spade lugs to ensure connection to ground. Ensure 
grounding hardware is tightened properly.

Failure to follow these instructions will result in death or serious injury.
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BMX XSP xxxx Protection Bar

General

To guarantee protection against electromagnetic perturbations, the cable shielding 
is not connected to the module shielding, but directly to the ground.

This connection may be made using any method but a protection bar is provided in 
order to facilitate the set up.

The protection bar is fastened at each end of the rack and provides a connection 
between the cable and the grounding screw.

Protection Bar Description

A protection bar is used in three cases:

counting module with 10-pin, 16-pin and 20-pin terminal blocks
analog module with 20-pin terminal block and 40-pin connector
processor connected to an XBT console via the USB port

The protection bar kit references are as follows:

BMX XSP 0400 bar to be fastened to the BMX XBP 0400 rack
BMX XSP 0600 bar to be fastened to the BMX XBP 0600 rack
BMX XSP 0800 bar to be fastened to the BMX XBP 0800 rack
BMX XSP 1200 bar to be fastened to the BMX XBP 1200 rack

Each kit includes the following components:

one metallic bar
2 bases
one set of spring locking clamp rings to fasten the cables to the protection bar.

The following illustration illustrates a protection bar fastened to a rack:
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Clamp rings are sold in sets of 10 and are available under the following references:

STB XSP 3010: small rings for fastening USB connection cables
STB XSP 3020: large rings for fastening analog and counting modules 
connection cables

NOTE: A protection bar does not modify the volume necessary when installing and 
uninstalling modules.

Connecting a Console to a Processor

Two connection cables are available to connect a human-machine interface to the 
processor USB port:

BMX XCA USB 018, 1.8 m in length 
BMX XCA USB 045, 4.5 m in length

Both of these cables are fitted with a connector at each end:

Type A USB: connects to the console
Type mini B USB: connects to the processor

On the type A USB connector side, these cables are fitted with a metallic ground 
connection to be screwed to a grounded object.

On the type mini B USB connector side, these cables are fitted with a:

metallic ground connection to be screwed to a grounded object
bare section to be fastened to the protection bar with a clamp ring
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BMX XEM 010 Protective Cover for an Unoccupied Position

At a Glance

If a position is unoccupied on a rack, you are advised to install a BMX XEM 010 
cover in this slot, in order to protect it.

Description

The cover is installed and attached to the rack like a narrower version of a normal 
module. You are advised to use this cover on each unoccupied position on the rack 
to comply with the IP20 protection index.

BMX XEM 010 covers are sold in sets of 5.
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BMX XBE 1000 rack extender 
module
Goal of this Chapter

The goal of this Chapter is to introduce the rack extender module and its installation.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Rack Extender Module Introduction 182

Rack Extender Module Physical Description 184

Rack Extender Module Installation 185

Rack extender Module Configuration 189

Rack Extender Module Diagnostics 192

Rack Extender Module Accessories 194
181
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Rack Extender Module Introduction

General

The Modicon PLC rack extender module makes it possible to connect a maximum 
of 4 racks, depending on the CPU, distributed along a maximum length of 
30 meters. The racks are daisy chained together via the extension modules.

Example of topology

A typical system consists of:

A rack extender module (BMX XBE 1000) in each rack,

A power supply module in each rack,

One CPU for the complete system,

2 line terminators, TSX on the first rack and TLY on the last.
182 35012676 07/2011

 Id TMS1376 Active 04/08/2015 Page 1395 of 1480



BMX XBE 1000 rack extender module

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pu
Module consumption

Consumption on 3.3 VDC power supply: 22 mA.

Dissipated power on the 3.3 VDC rack power supply : 73 mW.

Consumption on 24 VDC rack power supply : 160 mA

Dissipated power on the 24 VDC rack power supply : 3.84 W
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Rack Extender Module Physical Description

Illustration

Table of labels

The BMX XBE 1000 module is composed of the following elements:

Label Description

1 Module status LEDs on the front:
RUN LED: indicates the operating status of the module,

COL LED: indicates a collision error of the module,

0 to 3 LEDs: indicates the rack address of the module.

2 Two female SUB.D 9 pin connectors for bus cables or terminators.

3 Coding switches.
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Rack Extender Module Installation

Installation

The following modules must be placed in these slots:
The BMX XBE 1000 module is installed on each BMX XBP •••• rack in the slot 
marked XBE.
Each rack must include a power supply module, in position CPS.
The processor must be installed in the main rack (rack 0) in position 00.

The following illustration shows the installed the BMX XBE 1000 extender module 
with power supply, processor and two I/O modules in the main rack (rack 0):

DANGER
HAZARD OF ELECTRIC SHOCK

Disconnect all power sources before installing the module.

Failure to follow these instructions will result in death or serious injury.
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Assembly

The assembly of the BMX XBE 1000 module is similar to the assembly of the 
BMX P34 ••••• processors (see page 76), and generally speaking, similar to the 
assembly of the other modules.

Leave 12 mm of free space on the right side of the rack to insure a free flow of air 
for cooling. Leave 35 mm in front of the module for the local bus connector and 
terminator.

Grounding of the Rack Extender Module

The BMX XBE 1000 module is equipped with ground connection contacts 
(see page 25).

Building a Modicon M340 Sta tion Using BMX XBP •••• Racks

The BMX XBP •••• racks can be used to build a PLC station that contains a 
maximum of:

Station Maximum number of 
racksProcessor OS Version

For a BMX P34 1000/2010/20102/2020/2030/20302 station 01.00 1 BMX XBP •••• racks

For a BMX P34 1000 station >= 02.00 2 BMX XBP •••• racks

For a BMX P34 2000/2010/20102/2020/2030/20302 station >= 02.00 4 BMX XBP •••• racks
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Diagram:

Legend:
(1) The same station can contain 4, 6, 8 and 12 position racks that are intercon-
nected by Extension cables (see page 194).
(2) The local bus must have a Line terminator (see page 194) fitted at each end.

NOTE: The cumulative length of all the BMX XBC •••K or TSX CBY •••K cables used 
in a PLC station must not exceed 30 meters.
35012676 07/2011 187

lse Id TMS1376 Active 04/08/2015 Page 1400 of 1480



BMX XBE 1000 rack extender module

ST61 Grantham STP STP - Stornoway - OM Manual

Q-Pulse
Extension Cable

Racks are connected by means of BMX XBC •••K or TSX CBY •••K extension 
cables which are connected to the 9-pin SUB-D connectors situated on the 
BMX XBE 1000 module of each main and extension rack.

Line Terminators

The BMX XBE 1000 modules of the two racks situated at the start and at the end of 
the chain must always be fitted with TSX TLY EX line terminators on the unused 9-
pin SUB-D connectors.

Line terminators are labeled A/ or /B. A PLC station that uses extension modules 
must use one line terminator labeled A/ and one labeled /B. 

For example, if the extension module in the first rack of the chain contains a 
terminator labeled A/, then the extension module in the last rack must contain a 
terminator labeled /B

Positioning of Line Terminators on a Modicon M340 Station

Positioning on a PLC station containing several BMX XBP •••• extension racks:

Positioning on a PLC station containing a single BMX XBE 1000 extension module:
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Rack extender Module Configuration

At a Glance

The rack extender modules are configured using microswitches on the side of the 
modules. The configuration of the module must be done before mounting the 
module on the rack.

PLC station rack addressing depends on the number of racks used:

PLC station built with a single rack,

PLC station built with extension racks.

Station built with a single rack

If the PLC station is built with a single rack, the rack address is implicit and has a 
value of 0.

If a rack extender module is installed in this rack, line terminators must be connected 
to the local bus connectors, and the microswitches on the side of the module must 
be configured for rack 0 (refer to the table of rack addresses in the next paragraph).

Station built with extension racks

For a PLC station built with extension racks, an address must be assigned for each 
station rack. This address is coded using 3 microswitches on the side of the module.

Microswitches 1 to 3 are used to code the rack address on the local bus (address 0 
to 3).
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Diagram showing the microswitches:

Table of rack addresses:

NOTE: On delivery, all the microswitches are delivered in the OFF position 
(address 0).

Switch Rack Address

0 1 2 3

1 OFF OFF OFF OFF

2 OFF OFF ON ON

3 OFF ON OFF ON

4 Not applicable
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Assigning addresses to different racks

Address 0: this address is always assigned to the rack which supports the 
BMX P34 xxxxx processor.

This rack can be located in any position in the chain.

If two or more racks are configured with address 0, only the rack supporting the 
processor will function correctly.

Addresses 1 to 3: can be assigned in any order to all the other extension racks in 
the station.

If two or more racks are configured with the same rack address (other than 0), the 
behavior depends on the position of the modules in those racks: 

If each module position is only used once, the modules will function correctly.

If modules are mounted in the same position on two or more racks, those racks 
will not function, the access to them will be blocked.
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Rack Extender Module Diagnostics

BMX XBE 1000 Module LEDs

The BMX XBE 1000 module display panel, located on the front of the module, is 
used for diagnostics.

Illustration:display panel (see page 184)

Description

The following table describes the different LEDs and their meanings:

LED Pattern Indication

RUN 
(green): 
operational 
state

on Module functioning normally

off The power supply is no longer present, or

Internal module detected error

COL (red): 
collision 
error 
detected

on Two or more racks are coded with the same rack address, and 
either: 

Rack address is 0: this rack does not contain the processor; 
modules are mounted in the same rack position on each rack. 
There will be no communication on the local bus for this rack

or
Rack address is not 0: modules are mounted in the same rack 
position on each rack. There will be no communication on the 
local bus for this rack.

off The rack addresses are correct.

0 to 3 
(green):

on Rack address
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To resolve a collision error detected, carry out the following actions: 

Step Action

1 Power off the principal supply of the racks in collision.

2 Correct the rack address.

3 Power on the principal supply.
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Rack Extender Module Accessories

Extension Cable BMX XBC •••K and TSX CBY •••K

These cables of predetermined length are used to chain BMX XBP •••• racks and to 
transport the different local bus signals.

They are equipped at each end with a male 9-pin SUB D connector, which connect 
to the female 9-pin SUB D connector on the rack extender modules.

The BMX XBC •••K cables use connectors angled at 45°.

BMX XBC •••K

TSX CBY •••K

NOTE: The cumulative length of all the cables used in a PLC station is limited to 
30 meters.

CAUTION
INRUSH CURRENT

Insertion and extraction of a BMX XBC •••K or a TSX CBY •••K cable must only be 
done with all the station’s elements switched off (racks, PC, etc.)

Failure to follow these instructions can result in injury or equipment damage.
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Summary table of different cable types available:

Line Terminators TSX TLY EX

The local bus must be fitted with a line terminator at each end.

Line terminators are made up of a 9-pin SUB D connector and a cover containing 
the adaptation components. They are mounted on the 9-pin SUB D connector on the 
extension module at each end of the line.

Illustration

Reference Length

Modicon M340 cable BMX XBC 008K 0.8 m

BMX XBC 015K 1.5 m

BMX XBC 030K 3 m

BMX XBC 050K 5 m

BMX XBC 120K 12 m

Premium cable TSX CBY 010K 1 m

TSX CBY 030K 3 m

TSX CBY 050K 5 m

TSX CBY 120K 12 m

TSX CBY 180K 18 m
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TSX TLY EX line terminators are provided in pairs marked A/ and /B. The must be 
fitted with a terminator A/ at one end and a terminator /B at the other end.

CAUTION
INRUSH CURRENT

Insertion or extraction of a line terminator must only be done with all the station’s 
racks switched off.

Failure to follow these instructions can result in injury or equipment damage.
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BMX XBP xxxx Rack Functions
Subject of this Section

This section describes the different functions of the BMX XBP •••• racks.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page

Module Addressing 198

Installing the Power Supply Modules, Processors and Other Modules 199
197
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Module Addressing

Introduction

For all racks, the module address is geographic. It is based on its position on the 
rack. 

Module Addressing

The following table shows the module addresses depending on the rack used.

Rack reference Number of slots available for the 
modules

Module address

BMX XBP 0400 4 00 - 03

BMX XBP 0600 6 00 - 05

BMX XBP 0800 8 00 - 07

BMX XBP 1200 12 00 - 11
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Installing the Power Supply Modules, Processors and Other Modules

General

A rack must house one power supply module and one processor.

Module Installation Rules

The rules for installing modules on a rack are as follows:

The power supply module must always be installed in the slot marked CPS.
The processor must be installed in the slot marked 00.
The I/O and application-specific modules are installed in slots marked 01 to n (n 
varies according to the rack, see below table).
The extension module is always installed in the slot marked XBE.

The following illustration shows the BMX XBP 0400 rack with the module slot 
numbers:

It is possible to connect three I/O and application-specific modules to this rack using 
the connectors marked 01 to 03. 

WARNING
UNEXPECTED EQUIPMENT OPERATION

Check that the processor module is installed in slot 00 before powering up the 
system. Otherwise unexpected equipment operation can result.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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The following table describes the slot numbers to which the I/O and application-
specific modules may be connected on BMX XBP •••• racks.

Rack Module slot number (n)

BMX XBP 0400 01 - 03

BMX XBP 0600 01 - 05

BMX XBP 0800 01 - 07

BMX XBP 1200 01 - 11
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installing CPUs, 75
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Position Count Description Unit price
1 On

request
CMB 5-3 A-C-A-A-A AVBE

Product photo could vary from the actual product

Product No.: 97687670

The Grundfos CM Booster with pressure manager PM1
is a compact booster set for water supply in domestic
applications. The pressure booster unit consists of a
Grundfos CM pump and a Grundfos pressure manager
PM1. The pressure manager allows the pump to start
and stop automatically according to demand and
protects the pump from dry running.
The CM Booster is very easy to install. When the
booster has been connected to the pipework, it is all a
matter of plugging the plug into a socket, and the
system is operational.

Features
• compact
• easy installation
• dry-running protection
• anti cycling (leakage detection).

Applications
Grundfos CM PM1 Booster is mainly used for domestic
and light commercial water supply or booster systems.

Liquid:
Pumped liquid: Water
Liquid temperature range: 273 .. 333 K
Liquid temp: 293 K
Density: 998.2 kg/m³

Technical:
Speed for pump data: 2900 rpm
Rated flow: 5.6 m³/h
Rated head: 32.8 m
Shaft seal: AVBE
Approvals and markings: CE,C-TICK

Materials:
Pump housing: Cast iron

AISI 30 B
Impeller: Stainless steel

DIN W.-Nr. 1.4301
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AISI 304

Rubber: EPDM

Installation:
Maximum ambient temperature: 328 K
Pump inlet: Rp 1 1/4
Pump outlet: EXT. G1

Electrical data:
Maximum current consumption: 3,1-2,8 A
Rated power - P2: 0.5 kW
Main frequency: 50 Hz
Rated voltage: 1 x 220-240 V
Rated speed: 2730-2740 rpm
Enclosure class (IEC 34-5): 55
Insulation class (IEC 85): F
Type of cable plug: AU
Mains cable: 1.5 m

Others:
Net weight: 13 kg
Gross weight: 15.5 kg
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97687670 CMB 5-3 A-C-A-A-A 60 Hz
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 CMB 5-3 A-C-A-A-A    1* 230 V, 50 Hz
Pumped liquid = Water
Liquid temperature = 293 K
Density = 998.2 kg/m³
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 CMB 5-3 A-C-A-A-A    1* 230 V, 50 Hz
Pumped liquid = Water
Liquid temperature = 293 K
Density = 998.2 kg/m³
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Description Value
CMB 5-3 A-C-A-A-A AVBE

Product Number: 97687670
5710621523974

  
Technical:
Speed for pump data: 2900 rpm
Rated flow: 5.6 m³/h
Rated head: 32.8 m
Impellers: 3
Shaft seal: AVBE
Approvals and markings: CE,C-TICK
Model: A
  
Materials:
Pump housing: Cast iron

AISI 30 B
Impeller: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Rubber: EPDM
  
Installation:
Maximum ambient temperature: 328 K
Pump inlet: Rp 1 1/4
Pump outlet: EXT. G1
  
Liquid:
Pumped liquid: Water
Liquid temperature range: 273 .. 333 K
Liquid temp: 293 K
Density: 998.2 kg/m³
  
Electrical data:
Maximum current consumption: 3,1-2,8 A
Rated power - P2: 0.5 kW
Main frequency: 50 Hz
Rated voltage: 1 x 220-240 V
p max system: 1000 kPa
Rated speed: 2730-2740 rpm
Enclosure class (IEC 34-5): 55
Insulation class (IEC 85): F
Motor protection: TP 211
Type of cable plug: AU
Mains cable: 1.5 m
  
Others:
Net weight: 13 kg
Gross weight: 15.5 kg
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1 On

request
DDA 7.5-16

Product photo could vary from the actual product

Product No.: 97722457
DDA 7.5-16 FCM-SS/T/SS-F-31VVB

The SMART Digital DDA is a compact positive displacement, diaphragm dosing pump with
variable-speed drive (stepper motor) and intelligent control electronics with minimum
energy consumption. The SMART Digital Dosing series operates at full stroke length to
ensure optimum accuracy, priming and suction, even for high-viscosity or degassing
liquids. The duration of each discharge stroke varies according to the capacity set,
resulting in optimum smooth and continuous discharge flow.
The click-stop mounting plate allows installation in three different positions without using
any additional accessories. The control cube can be turned easily into front, left or right
position. The click wheel and the multi-coloured backlit graphical, plain-text LC display
make commissioning and operation intuitive. The control elements are protected by a
transparent cover.

The sensor-based FlowControl (FC) system detects malfunctions directly in the dosing
head and displays them in plain text in the alarm menu, e.g. air bubbles, line burst,
overpressure. The integrated flow measurement function (only FCM) measures the actual
flow and makes additional monitoring and control equipment redundant (accuracy of ± 1,5
% of set value in case of trouble-free process). The measured flow is displayed and can be
integrated in the process control, e.g. SCADA. Furthermore, the AutoFlowAdapt function
(only FCM) automatically adjusts the pump speed according to the process conditions to
maintain target flow even at e.g. varying backpressure or air bubbles foaming (degassing
drive strategy).

The dosing head is composed of:
- Long lifetime and universal, chemically resistant full-PTFE diaphragm.
- Double ball valves for highest dosing accuracy.
- Deaeration valve for easy start-up.
- Pressure sensor.

Operation modes:
- Manual dosing in ml/h, I/h or gph.
- Pulse control in ml/pulse (incl. memory function).
- Analog control 0/4-20 mA (scalable).
- Pulse-based batch function in ml, l or gal.
- Timer-based batch function (Dosing timer, cycle or week).
- Fieldbus control (Genibus prepared for ProfibusDP E-box).

Other features:
- Auto deaeration during pump standby to avoid breakdowns due to air-locking.
- Two SlowMode steps (anti-cavitation), 50 % (maximum flow:  3.75 l/h) and 25 %

(maximum flow:  1.88 l/h), e.g. for high-viscosity or degassing liquids.
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- Service information display to show when service and which wear-part order

number is required.
- Two-step key lock function to protect the pump against unauthorised access.
- Additional display function to provide further information, e.g. the actual mA input

signal.
- Counter for total dosed volume (resettable), operating hours, etc.
- Save and load customised settings as well as reload of factory settings.

Signal inputs/outputs:
- Input for pulse, analog 0/4-20mA, external stop.
- Input for low-level and empty-tank signal.
- Two potential-free output relays for max. 30 V AC/DC (configurable, e.g. alarm,

stroke signal, pump dosing, timer etc.)
- Output analog 0/4-20mA.
- Fieldbus communication interface (GeniBus, also for additional Profibus DP E-box

to retrofit).

Technical:
Type key: DDA 7.5-16 FCM-SS/T/SS-F-31VVB
Max. Flow: 7.5 l/h
Max. flow in slow mode 50%: 3.75 l/h
Max. flow in slow mode 25%: 1.88 l/h
Min flow: 2,5 ml/h
Turn-down ratio: 1:3000
Approvals on nameplate: CE,CSA-US,C-TICK
Valve type: Standard
Maximum viscosity at 100 %: 50 mPas
Accuracy of repeatability: 1 %

Materials:
Dosing head: Stainless steel DIN 1.4401
Valve ball: Stainless steel
Gasket: PTFE

Installation:
Range of ambient temperature: 273 .. 318 K
Maximum operating pressure: 1600 kPa
Installation set: NO
Installation type: No installation set
Pump inlet: Threaded, NPT 1/4"
Pump outlet: Threaded, NPT 1/4"
Max. Suction lift during operation: 6 m
Max. Suction lift during priming: 2 m

Liquid:
Pumped liquid: any viscous fluid
Liquid temperature range: 263 .. 318 K
Liquid temp: 293 K
Density: 998.2 kg/m³

Electrical data:
Maximum power input - P1: 18 W
Main frequency: 50 Hz
Rated voltage: 1 x 100-240 V
Enclosure class (IEC 34-5): IP65 / NEMA 4X
Type of cable plug: USA, Canada
Mains cable: 1.5 m
Inrush current: 25A at 230V for 2ms
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Controls:
Control variant: FCM
Level control: YES
Analog input: 0/4-20 mA
Pulse control: YES
Ext. Stop input: YES
Analog output: 0/4-20 mA
Output relays: 2
Bus communication: YES

Others:
Net weight: 3 kg
Gross weight: 4 kg
COLOR: GREEN
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97722457 DDA 7.5-16 50 Hz
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 DDA 7.5-16, 50 Hz
Pumped liquid = any viscous fluid
Liquid temperature = 293 K
Density = 1000 kg/m³
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Description Value
DDA 7.5-16

Product Number: 97722457
5710622726008

  
Technical:
Type key: DDA 7.5-16

FCM-SS/T/SS-F-31VVB
Max. Flow: 7.5 l/h
Max. flow in slow mode 50%: 3.75 l/h
Max. flow in slow mode 25%: 1.88 l/h
Min flow: 2,5 ml/h
Turn-down ratio: 1:3000
Approvals on nameplate: CE,CSA-US,C-TICK
Valve type: Standard
Maximum viscosity at 100 %: 50 mPas
Accuracy of repeatability: 1 %
  
Materials:
Dosing head: Stainless steel DIN 1.4401
Valve ball: Stainless steel
Gasket: PTFE
  
Installation:
Range of ambient temperature: 273 .. 318 K
Maximum operating pressure: 1600 kPa
Installation set: NO
Installation type: No installation set
Pump inlet: Threaded, NPT 1/4"
Pump outlet: Threaded, NPT 1/4"
Max. Suction lift during operation: 6 m
Max. Suction lift during priming: 2 m
  
Liquid:
Pumped liquid: any viscous fluid
Liquid temperature range: 263 .. 318 K
Liquid temp: 293 K
Density: 998.2 kg/m³
  
Electrical data:
Maximum power input - P1: 18 W
Main frequency: 50 Hz
Rated voltage: 1 x 100-240 V
Enclosure class (IEC 34-5): IP65 / NEMA 4X
Type of cable plug: USA, Canada
Mains cable: 1.5 m
Inrush current: 25A at 230V for 2ms
  
Controls:
Control variant: FCM
Control panel: FRONT-MOUNTED
Level control: YES
Analog input: 0/4-20 mA
Pulse control: YES
Ext. Stop input: YES
Analog output: 0/4-20 mA
Output relays: 2
Bus communication: YES
  
Others:
Net weight: 3 kg
Gross weight: 4 kg
COLOR: GREEN
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1 Price on requestNBG 50-32-160/172 A-F-A BAQE

Note! Product picture may differ from actual product

Product No.: 95105221

Non-self priming, single-stage centrifugal
pump according to EN 1092-2.

The pump is for the pumping of thin, clean or 
slightly contaminated
liquids without abrasive or long-fibred 
solids.

The pump is directly coupled with an
IEC-flanged 3-phase AC motor.

The impeller is hydraulically as well as
dynamically balanced.

The pump has the following characteristics:
- flange dimensions according to 

EN 1092-2,
- Cast iron volute

pump housing,
- stainless steel shaft

and Cast iron impeller
and bronze wear rings,

- unbalanced mechanical shaft seal 
according to EN 12756.  

Liquid:
Liquid temperature range: 0 .. 120 °C

Technical:
Speed for pump data: 1400 rpm
Rated flow: 14.7 m³/h
Rated head: 7.9 m
Actual impeller diameter: 172 mm
Shaft seal: BAQE
Curve tolerance: ISO 9906 Annex A

Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
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A48-30 B ASTM

Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Pump inlet: DN 50
Pump outlet: DN 32
Pressure stage: PN16

Electrical data:
Motor type: 80A
Number of poles: 4
Rated power - P2: 0.55 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 2.6 / 1.5 A
Starting current: 430-470 %
Cos phi - power factor: 0,79-0,70
Rated speed: 1390-1410 rpm
Motor efficiency at full load: 77 %
Motor efficiency at 3/4 load: 79-77 %
Motor efficiency at 1/2 load: 78,1-73,2 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F

Others:
Net weight: 37.6 kg
Gross weight: 41 kg
Shipping volume: 0.138 m³
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Description Value
Product name: NBG 50-32-160/172 A-F-A BAQE
Product No: 95105221
EAN number: 5700836547223
  
Technical:
Speed for pump data: 1400 rpm
Rated flow: 14.7 m³/h
Rated head: 7.9 m
Actual impeller diameter: 172 mm
Shaft seal: BAQE
Shaft diameter: 24 mm
Curve tolerance: ISO 9906 Annex A
Pump version: A
  
Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
A48-30 B ASTM

Material code: A
  
Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Connect code: F
Pump inlet: DN 50
Pump outlet: DN 32
Pressure stage: PN16
Wear ring(s): neckring(s)
  
Liquid:
Liquid temperature range: 0 .. 120 °C
  
Electrical data:
Motor type: 80A
Number of poles: 4
Rated power - P2: 0.55 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 2.6 / 1.5 A
Starting current: 430-470 %
Cos phi - power factor: 0,79-0,70
Rated speed: 1390-1410 rpm
Motor efficiency at full load: 77 %
Motor efficiency at 3/4 load: 79-77 %
Motor efficiency at 1/2 load: 78,1-73,2 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor protec: NONE
Motor No: 87100310
Motor range: Standard
  
Others:
Net weight: 37.6 kg
Gross weight: 41 kg
Shipping volume: 0.138 m³
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1 Price on requestNBG 65-40-200/219 A-F-A BAQE

Note! Product picture may differ from actual product

Product No.: 95105242

Non-self priming, single-stage centrifugal
pump according to EN 1092-2.

The pump is for the pumping of thin, clean or 
slightly contaminated
liquids without abrasive or long-fibred 
solids.

The pump is directly coupled with an
IEC-flanged 3-phase AC motor.

The impeller is hydraulically as well as
dynamically balanced.

The pump has the following characteristics:
- flange dimensions according to 

EN 1092-2,
- Cast iron volute

pump housing,
- stainless steel shaft

and Cast iron impeller
and bronze wear rings,

- unbalanced mechanical shaft seal 
according to EN 12756.  

Liquid:
Liquid temperature range: 0 .. 120 °C

Technical:
Speed for pump data: 1435 rpm
Rated flow: 29.1 m³/h
Rated head: 12.5 m
Actual impeller diameter: 219 mm
Shaft seal: BAQE
Curve tolerance: ISO 9906 Annex A

Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
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A48-30 B ASTM

Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Pump inlet: DN 65
Pump outlet: DN 40
Pressure stage: PN16

Electrical data:
Motor type: 100LA
Number of poles: 4
Rated power - P2: 2.2 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 9.2 / 5.3 A
Starting current: 540-590 %
Cos phi - power factor: 0,79-0,76
Rated speed: 1430-1440 rpm
Motor efficiency at full load: 83,5-84 %
Motor efficiency at 3/4 load: 84 %
Motor efficiency at 1/2 load: 83 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F

Others:
Net weight: 61.1 kg
Gross weight: 64 kg
Shipping volume: 0.184 m³
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Description Value
Product name: NBG 65-40-200/219 A-F-A BAQE
Product No: 95105242
EAN number: 5700836547438
  
Technical:
Speed for pump data: 1435 rpm
Rated flow: 29.1 m³/h
Rated head: 12.5 m
Actual impeller diameter: 219 mm
Shaft seal: BAQE
Shaft diameter: 24 mm
Curve tolerance: ISO 9906 Annex A
Pump version: A
  
Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
A48-30 B ASTM

Material code: A
  
Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Connect code: F
Pump inlet: DN 65
Pump outlet: DN 40
Pressure stage: PN16
Wear ring(s): neckring(s)
  
Liquid:
Liquid temperature range: 0 .. 120 °C
  
Electrical data:
Motor type: 100LA
Number of poles: 4
Rated power - P2: 2.2 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 9.2 / 5.3 A
Starting current: 540-590 %
Cos phi - power factor: 0,79-0,76
Rated speed: 1430-1440 rpm
Motor efficiency at full load: 83,5-84 %
Motor efficiency at 3/4 load: 84 %
Motor efficiency at 1/2 load: 83 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor protec: NONE
Motor No: 87250322
Motor range: Standard
  
Others:
Net weight: 61.1 kg
Gross weight: 64 kg
Shipping volume: 0.184 m³
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1 Price on requestNBG 65-50-160/151 A-F-A BAQE

Note! Product picture may differ from actual product

Product No.: 95105236

Non-self priming, single-stage centrifugal
pump according to EN 1092-2.

The pump is for the pumping of thin, clean or 
slightly contaminated
liquids without abrasive or long-fibred 
solids.

The pump is directly coupled with an
IEC-flanged 3-phase AC motor.

The impeller is hydraulically as well as
dynamically balanced.

The pump has the following characteristics:
- flange dimensions according to 

EN 1092-2,
- Cast iron volute

pump housing,
- stainless steel shaft

and Cast iron impeller
and bronze wear rings,

- unbalanced mechanical shaft seal 
according to EN 12756.  

Liquid:
Liquid temperature range: 0 .. 120 °C

Technical:
Speed for pump data: 1400 rpm
Rated flow: 17.4 m³/h
Rated head: 6.2 m
Actual impeller diameter: 151 mm
Shaft seal: BAQE
Curve tolerance: ISO 9906 Annex A

Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
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A48-30 B ASTM

Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Pump inlet: DN 65
Pump outlet: DN 50
Pressure stage: PN16

Electrical data:
Motor type: 80A
Number of poles: 4
Rated power - P2: 0.55 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 2.6 / 1.5 A
Starting current: 430-470 %
Cos phi - power factor: 0,79-0,70
Rated speed: 1390-1410 rpm
Motor efficiency at full load: 77 %
Motor efficiency at 3/4 load: 79-77 %
Motor efficiency at 1/2 load: 78,1-73,2 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F

Others:
Net weight: 41.9 kg
Gross weight: 41 kg
Shipping volume: 0.138 m³
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Description Value
Product name: NBG 65-50-160/151 A-F-A BAQE
Product No: 95105236
EAN number: 5700836547377
  
Technical:
Speed for pump data: 1400 rpm
Rated flow: 17.4 m³/h
Rated head: 6.2 m
Actual impeller diameter: 151 mm
Shaft seal: BAQE
Shaft diameter: 24 mm
Curve tolerance: ISO 9906 Annex A
Pump version: A
  
Materials:
Pump housing: Cast iron

EN-GJL-250 DIN W.-Nr.
A48-40 B ASTM

Impeller: Cast iron
EN-GJL-200 DIN W.-Nr.
A48-30 B ASTM

Material code: A
  
Installation:
Maximum ambient temperature: 40 °C
Maximum operating pressure: 16 bar
Flange standard: EN 1092-2
Connect code: F
Pump inlet: DN 65
Pump outlet: DN 50
Pressure stage: PN16
Wear ring(s): neckring(s)
  
Liquid:
Liquid temperature range: 0 .. 120 °C
  
Electrical data:
Motor type: 80A
Number of poles: 4
Rated power - P2: 0.55 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240 D / 380-415 Y V
Rated current: 2.6 / 1.5 A
Starting current: 430-470 %
Cos phi - power factor: 0,79-0,70
Rated speed: 1390-1410 rpm
Motor efficiency at full load: 77 %
Motor efficiency at 3/4 load: 79-77 %
Motor efficiency at 1/2 load: 78,1-73,2 %
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor protec: NONE
Motor No: 87100310
Motor range: Standard
  
Others:
Net weight: 41.9 kg
Gross weight: 41 kg
Shipping volume: 0.138 m³
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