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1. Design Documents (Handover 

Package 1 of 2) 

1.1. Boiler Details 
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Client:

Queensland Urban Utilities
Oxley Creek Waste Water Treatment Station.
Donaldson Road, Oxley.
Brisbane.

Plant/Appliance

Maxitherm Boiler.
Model 3MNDG/1750
Serial number M2349

3 mW

Date:

21st May 2012
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60

Gas Submission Sheet

Client/Submittor details: RCR ENERGY SERVICE
UOM

Site Details: Oxley Creek Waste Water Treatment

Appliance Type: Maxitherm Water Tube Boiler 
Appliance Duty: 3000 kW
Gas Type: Natural 
Gas Type: (Bio) see separate sheet.

Gas Input per burner: 349.5 m3/hr

Gas Input pressure to main reg: 100 kPa
Gas Pressure out of reg: 2 to 3 kPa

Gas Swept Combustion Volume: 15.38 m3
Purge Air rate: 79 m3/min
P TiPurge Time: 60 sec
Calculated Purge Time 58.405 sec

Pilot Gas Rate: 1 m3/hr
Pilot Gas Pressure 3 kPa
Pilot Air rate: 18 m3/min
Critical Time Ratio "Case C" 1080.0 >39 times

Burner Type: Weishaupt G50/1-B ZM NR
Burner Operation: Modulating
Combustion programmer: W-FM200 ( LMV)

Gas Valve Schematic: See Attached
Wiring Schematic: See Attached

Calculation basis

Calculated Purge Time  = (5 x 'Combustion Chamber Volume') / ('Purge Air rate of Burner')
= 5     x 15.38 x    60

79
= 58.405

Critical Time calc "case C" Ratio =   "Start Air Rate" / "Start gas Rate (Pilot)"
= 18 x      60

1
By Phil Giles 23rd May 2012 = 1080.0 >39
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1.2. P&ID 
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1.3. Electrical Drawings 
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2. Quality Assurance (Handover 

Package 1 of 2) 

2.1. Mechanical Checksheets 
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2.2. Electrical Checksheets 
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2.3. Commissioning Checksheets 
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2.4. Certificates of Compliance 
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Hi Phil, 
 
I have reviewed the Appendix A submission, and in accordance with The Qld Petroleum and Gas 
(production and safety) Act and Regulations (2004) I advise that you may connect natural gas to the 
device for the purposes of commissioning and testing. The boiler may not be operated until it has 
been inspected and tested, in accordance with Appendix 'B',  after which a Gas Device Type 'B' 
 Approval Certificate will be issued,   
Please provide sufficient notice that I may conduct the inspection 
 
Regards, Alan 

 
 
 
Jolan Pty Ltd: 17/45 Bilga Street, Middle Park Qld.  4074 
Tel (h) (07) 3712 0773, Mobile 0416 073 803 
Public Liability Insurance ($10M) & Personal Indemnity Insurance($2M)    
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3. Operation & Maintenance Manuals 

3.1. Operator Checklist, Blowdown SOP 

and OPSO 
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Boiler Reg  No Site:
Boiler ID                         /                 mW

Boiler Type:  Fire tube   / Water tube

Operating pressure

Fuel                              /

Fuel pressure                   /

Action

Time

Date

Blowdown Gauge Glasses

Operate Low Water Devices

Startup & Shutdown Sequence

Operate Flame Failure Device(s)

Check Glands, Flanges & Valves for leaks

Water Softener/Feedtank                                                   
Hardness                                                                              
Salt added

Feed Water/Tank Temperature 80-90 deg C

Boiler Water    TDS  1700-2200 ppm

Boiler Water    Alkalinity     pH 9-12

Chemical Quantity

Boiler Steam Pressure

Stack Temperature

Boiler sight glass level. Pump on-off position %

Oxygen reading (3%-8%)

Operator interface/Lamp test

Flow meter reading

Boiler attendants initials/signature

BRISBANE
(07) 3259 6400

A DIVISION OF
RCR TOMLINSON LTD

Friday Saturday

All maintenance requirements or faults revealed during  testing shall be recorded

                     24 HOUR SERVICE

Monday Tuesday Wednesday Thursday Sunday

BOILER LOG

All tests must be carried out in accordance with AS3873

RCR ENERGY SERVICE

SYDNEY MELBOURNE
(03) 9545 0377(02)8787 7000
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3.2. Control Panel O&M (Handover 

Package 1 of 2) 
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Text for Slide 1.1
Combustion Manager W-FM200

Digital combustion management

The W-FM200 combustion manager 
is an extension to the W-FM100 unit,
and that has been tried and tested in the field
for a number of years.
It supervises the combustion control of gas, 
oil and dual fuel burners in modulating 
or multi-stage operation.
The W-FM200 provides for mains 
frequency speed control of the burner motor, 
and can in addition have the integrated O2 Trim control
ensuring optimum energy saving as well as the safety
management of the combustion system.

Additional operational safety is provided by 
the integral valve proving of the gas solenoid valves.
The combustion manager controls the specific
time controlled valve proving sequences, opening 
and closing of the gas solenoid valves, 
monitored by a dedicated gas pressure switch.

Needless to say, that the W-FM200 has been 
approved for TRD 24 and 72 hour operation.

Specific versions, such as gas pilot ignition for
heavy oil burners, 
dual gas burners or dual fuel burners
can be configured as required.

A most cost effective feature, 
is the integration of the combustion
manager into the burner as inbuilt switchgear.
Large control panels of earlier system’s 
dimensions are no longer required.
The W-FM200 system only requires a mains 
3-phase isolating panel with overload protection, 
and some additional terminals for remote interfacing.

Where site conditions are such that more protection is
required, then instead of the W-FM200 
being inbuilt on the burner,
a control panel can still be ordered.  
For example, this would be merited for installations with
abnormally dirty conditions 
or high ambient temperatures.
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W-FM200

• Special control of gas, oil,
heavy oil and dual fuel 
burners in multi-stage or 
modulating version
with 7 different operating 
sequences

• Integrated valve proving
system

• Gas pilot ignition for heavy
oil burners

• Combustion manager fitted
on the burner or external 
in a control panel

• Operation for 24 or 72 hours

W-FM 200 – Examples

Gas

Gas oil RL Heavy oil RMS

Dual fuel RGL Dual fuel RGMS Industrial burners WK



Text for Slide 1.2
Combustion Manager W-FM200

System overview

The control system of the W-FM200 
supervises the simultaneous initiation of 
5 stepping motors and a frequency converter.
(Stepping motors for oil regulator valve or gas butterfly
valve can only be functioned in the appropriate fuel’s
sequence).

Data transfer for the stepping motors is carried out 
via fail safe CAN-Bus.  
This ensures that all safety relevant data transferred 
(i.e. position of stepping motors)
is re-checked again prior to activation phase.

As a matter of interest:
The stepping motors used have a high setting accuracy
of 0.1 degree of angle on the drive shaft. 
This is a decided advantage when commissioning, 
as you can now dispense with hysteresis compensation
and, which is even more important, 
the commissioned combustion values
are maintained across the whole regulating range 
of the burner.

The W-FM200 is factory pre-programmed 
with basic functions relative to the type of burner 
equipment.
In this programming we stipulate:
– if it is a gas or oil burner
– what type of fuel supply is available
– which pressure switches are used
– which type of flame monitoring is used
– etc.

The programs are stored in an OEM
(burner manufacturer) level and access protected.
This pre-programming of setting parameters considerably
reduces the time for commissioning personnel.

The setting of parameters is carried out
with the display and operating unit,
which is connected to the system bus.
The operator can use a convenient positioning 
of the operating unit upto a total distance of 100 metres
of the CAN-Bus cable. 
The clear text display simplifies handling and setting, 
and will from 2004, be available in approx. 20 languages.
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W-FM200

• Direct connection of all 
valves and pressure 
switches on the combustion
manager

• Factory presetting for all
basic functions

• Setting of all parameters via 
the operating unit in various
languages

• Control via a high safety 
CAN-Bus

• Stepping motors with own 
microprocessor and very 
high accuracy

• Flame supervision with
Ionisation (FE) 
or Infrared (QRI)

System overview
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Text for Slide 1.3
Combustion Manager W-FM200

Load controller

The integral optimum load controller controls either the
multi stage or modulating operation of the burner.
On dual fuel burners version ZMD or TMD, 
the load controller’s changeover from modulating gas 
to multi-stage oil operation is carried out automatically 
via fuel selection switching.

Sensor types Pt100, Pt1000 and Ni1000 (L&S)
are available for appliance temperature monitoring.  
Furthermore, sensor units with 0/2 ...10 Volt 
or 0/4 .. 20 mA input to the W-FM200 can be used.
The thermostat relay of the load controller is TÜV tested
when using a resistance thermometer 
and can replace the need of a mechanical thermostat.
The load controller offers an additional safety function 
in the form of an integrated temperature limit switch.

When connecting to a Building Management System 
external signals such as set point values can be switched
to either analogue or digital.  
Switch over to a second internal set value 
or from external to internal load controller is, 
of course also possible.

The load controller offers an automatic adaption 
for determining the optimum PID parameter values.
At adaption start, the control parameters are 
calculated by measuring the appliance’s 
thermal response behaviour.
If, during commissioning, adaption is not available due 
to site specific conditions, standard PID values 
for very slow, normal or very fast control responses can
be selected.

To avoid unnecessary functioning of the stepping motors,
the controller is equipped with a correcting time damper,
which only acknowledges definite re-setting control
responses, that are actually required during operation, rel-
ative to parameter deviations.

For cold boiler start-up, an extensive number of 
adaptations are available via an integral separate menu, 
to bring the heat exchanger to nominal temperature or
nominal pressure without causing 
unnecessary thermal stress to the appliance. 
For this, the boiler’s normal sensor can be used,
or an additional sensor with its own set point value. 

The analogue output of the load controller can be 
configured as required.  This means that all important
data can  be displayed and processed without bus 
connection.
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Load controller

• 2-stage, 3-stage and 
modulating load control
Change-over by external
switch 

• External set point or load 
position via analog or 
digital signal

• Sensor connections for
Pt100, Pt1000, Ni1000, 
Temp.- and pressure 
sensors for 
0/4…20 mA, 0/2…10 V

• Temperature controller

• Temperature limiter

• Automatic adaption of the 
PID-parameters

• Standard values for PID 
depending on the controlled
system

• Special cold start function 
for the boiler

• Analogue output can be
configured

Load controller
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Text for Slide 1.4
Combustion Manager W-FM200

Speed control and throughput measurement

On conventional burners, the fan runs at a 
constant speed, relative to the mains frequency.

The combustion-air volumes 
are controlled by air dampers,
and the combustion-air pressure developed 
by the mixing head’s setting.
This means, that in the intermediate load ranges, 
the burner’s fan produces more air 
than is actually needed. 
This leads to energy losses.

The speed control of fan motors
is the method used for 
minimising these energy losses.

A frequency converter converts the
alternating mains current into a
direct voltage.  This is then re-converted 
into an alternating current with variable
amplitude and so varies the frequency.

The aim is that the fan produces only 
as much air as is actually required for
good combustion.
The advantages for the customer are reduced
noise emissions and a reduction in energy costs.

Preset frequency converters,
(on the smaller burners it is fitted directly to the 
burner motor, and on the larger burners 
it is a separate unit) an asymmetrical transmitter disc 
for monitoring the motor’s
directional rotation, a direct start signal of 4 to 20mA,
and an inductive proximity signalling switch 
for measuring rotational motor speed, 
reduce error sources to a minimum.

LF and HF impulse inputs are available for
fuel consumption  for oil and gas firing.
Both the spontaneous and totalised 
consumption  can be displayed.
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Speed control, 
fuel meter

• Reduced sound levels and 
energy costs

• Factory preset frequency 
converter mounted on the 
motor or separate

• Control of the frequency 
converter via 0/4…20 mA

• Direct connection of an 
inductive sensor for the 
speed signal 
(2-wire or 3-wire PNP,
supply 10 V, 15 mA)

• Asymetric sensor disc on 
the motor to recognise  
rotation direction

• Input for oil and gas 
measurements for LF- or 
HF sensors on speed 
module 

• Display of fuel quantity 
and actual throughput

Speed control and throughput measurement
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Text for Slide 1.5
Combustion Manager W-FM200

O2 control

The automatic and safe control of combustion quality
is attained by measuring the residual oxygen content 
in exhaust gases (O2 measurement),
as the sum of all changeable parameters,
always affects the combustion quality.

To utilise O2 monitoring and control,
an O2 module and O2 sensor are required.
The O2 module provides
– voltage supply
– heating of the sensor  
– and the temperature control of the sensor
– as well as supplying the correcting signal to the burner.

The QGO20 is used as the sensor.
It offers high measuring accuracy and
a continual measurement without calibration cycles.
The system does not need to be re-adjusted when it
becomes necessary to change the sensor.

Data is transferred from the O2 module via CAN-Bus
to the W-FM200.  This integrates the data
into the current control of the air dampers (O2 control)
and into the safety circuit (O2 monitor).

Using 2 Pt/Ni1000 temperature sensors,
the combined function can be used for calculating 
combustion efficiency.
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O2 module

• Power supply for O2 sensor

• Changing O2 signals into a 
CAN-Bus signal

• Connection of two Pt 1000 
or Ni 1000 LG for
combustion efficiency 
display

• Cover to IP 54

• Installation directly on the 
O2 sensor or max. 10 m 
distance

• Connection to W-FM200 
via CAN-Bus

• Easy upgrade with 
O2 module 

O2 control
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Text for Slide 1.6
Combustion Manager W-FM200

PC connection for setting and diagnostic

The ABE is equipped with an external RS 232 interface,
to facilitate connection to a PC or Laptop.
Using the ACS 450 Software, 
commissioning of the burner is simplified.  
The combustion points can be changed Online
using the displayed curve graphic and clicking the mouse 
or inputting values directly via the key board.

The operating data set can be saved
and printed for documentation.  
Should the unit need to be changed, the 
backup function can be used to 
transfer all data to the new unit.

A good diagnostic system is imperative
for fast fault rectification. 

– Multi-channel writer function
– Trigger setting with time setting
– Unlimited file size and
– Read-outs of fault and lockout history
with date and time.

Ensuring the highest efficiency.

Note:
From software version 3.3 and above, 
both uploading and downloading is available.
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Tool ACS 450

• Programming, 
commissioning and 
maintenance via PC 

• Connection via zero modem 
cable on ABE via RS 232 
interface

• Storage of parameters

• Downloading of parameters
if you replace the 
combustion manager

• Monitoring the operation
(writer function)

• Read out or print of 
fault or lockout history

PC connection for service
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Text for Slide 1.7
Combustion Manager W-FM200

Building Management System with eBus

Located next to the CAN-Bus interface
is the e-BUS connection.
Connection to the eBus interface and to the DDC
is made via the Western plug on the ABE.
This provides the connection 
to the Building Management System.
(for example the Neuberger PMC)
A further connection to a mainframe 
with the relevant software 
is required to view the data.
Weishaupt offers the PROFIBUS-FMS output
with visualisation ProGrafNT.

From there all burner functions can 
be controlled and monitored.
The available signals are shown
in the list on the slide.
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BMS

• Transferable signals
– start-up W-FM
– selected fuel
– actual load
– actual set point

temp./pressure
– upper set point limit 
– actual value
– actual O2-value
– air intake temperature
– flue gas temperature
– flue gas efficiency
– digital inputs
– digital outputs
– external set point
– load signal
– fuel select
– date / time
– operating hours
– start-up counter
– fuel quantity
– fault and lockout history
– identification

Building management system BMS with eBUS
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Text for Slide 1.8
Combustion Manager W-FM200

Combustion manager W-FM200

Building Management System with modBus

Located next to the CAN-Bus interface
is the ModBUS connection.
The connection to the DDC is made via the 
Western plug on the ABE using the RS-232 interface 
or a converter from RS-232 to RS-485.
This provides the connection 
to the Building Management System.
(for example the Neuberger PMC)
A further connection to a mainframe 
with the relevant software 
is required to view the data.
Weishaupt offers the PROFIBUS-FMS output
with visualisation ProGrafNT.

From there all burner functions can 
be controlled and monitored.
The available signals are shown
in the list on the slide.
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BMS

• Transferable signals like
eBus and additional
– actuator positions
– frequency converter 

position
– flame signal
– actual fuel throughput 
– volume unit for gas / oil
– unit for temp. / pressure
– sensor selection
– temp. limiter threshold off
– load contr. operating mode
– selection manual / autom.
– Modbus local / remote
– Modbus timer
– operating mode in remote
– set point W1 / W2
– total operating hours
– operating hours 

power supply
– number of lockouts

Not transferable:
– upper set point limit
– identification

Building management system BMS with Modbus
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Text for Slide 2.1
Combustion Manager W-FM200

Display and operating unit ABE

The display and operating unit is part of the system.
It is required for burner commissioning
to set the parameters required for operation.
The ABE contains a data module.

The ABE is equipped with a 4 line display 
with scroll functions.
Each line can display a maximum of 16 characters 
(16 digits).

Two keys and a dial knob are provided
for navigation and value adjustments.
The dial knob controls the cursor 
and value changes,
the enter key saves the data.
The ESC key is used for 
parameter selections and alterations,
or returning to a previous setting.

The info key is used to return to the 
operating display, normal operation.

The ABE offers three connection possibilities.
Beneath the cover you will access the COM1 connec-
tion.
Via the serial interface RS 232 and the relevant software 
a PC can be connected without additional adaptor.

At the base of the unit is the CAN Bus plug.  
This is used as the connection to the W-FM200.
The COM2 interface enables the connection to
Building Management Systems. This can communicate
via eBus or ModBus.
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Display and Operating Unit – ABE

Display 
with scroll function 4
lines/16 digit

Info Key

Esc Key
Cancellation Or
Return

Enter Key
(Execute)

Dial Knob
– Cursor Control
– Value Adjustment

Connection to PC 
– RS 232 Interface

Connection to W-FM 200 
– CAN-Bus

eBus/
modBus
connection

Base connections

CAN COM 2

COM 1



Text for Slide 2.2.1
Combustion Manager W-FM200

Electrical connection 

The base unit W-FM200
is designed as an “intelligent terminal”.
All software and hardware functions are integrated.
All connections for external components 
are made via connection ports.
For the gas valves and gas pressure switches
a purpose-designed terminal box is available
with muti-core connection cable to the W-FM200.
The connection ports are fitted with Rast 5 
and Rast 3.5 plugs.
The mains voltage carrying Rast 5 plugs 
are mechanically coded 
and therefore are unmistakable.

The base unit is intended to be installed on the burner.
Installation into a control panel 
is possible for special requirements.
The inputs and outputs of the W-FM200 
carry mains voltage, 
slave relays are not required.
Mains voltages are switched by integral load relays to 
ensure optimum switch safety.
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Electrical Connection – W-FM200
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Text for Slide 2.2.2
Combustion manager W-FM200

Electrical connection 

Terminal rail X3
Plug 4: PIN 1 – 2 Connection of safety circuit

PIN 3, 4, 5 Voltage supply

Terminal rail X4
Plug 1 Fuel selection “internal” if pin 1-2 is not used

PIN1 Fuel select gas
PIN2 Fuel select oil
PIN3 Fan contactor contact (FCC) 

or FGR-PS
PIN4 Reset / manual lockout

Terminal rail X5
Plug 3: PIN 1 – 4 Connection of control circuit or

LC contact ext. load controller
PIN 2 Stage 3 controller
PIN 3 Stage 2 controller
PIN 4 Supply voltage for controller

Print No. 83157402 Copyright © by Max Weishaupt GmbH, D- 88475 Schwendi

2.2.2 - April 2007



S
lid

e
 2

.2
.2

C
o

m
b

u
stio

n
 m

a
n

a
g

e
r W

-F
M

2
0

0

A
p

ril 2
0

07
C

op
yrig

ht ©
 b

y M
ax W

eishaup
t G

m
b

H
, D

- 8
8

47
5

 S
chw

end
i

Electrical connection – terminal rail X3, X4, X5

X5-01 X5-02 X5-03

P

P
E

m
in

L

P

P
E

m
ax

L O
N

/O
FF

3

L

2

X4-01 X4-02 X4-03

IN
T

G
AS

O
IL

L

R
E

S
ET

P
E

N L P
E

N L

P (S
TA

R
T)

IG
N

IT
IO

N

X3-01 X3-02 X3-03 X3-04

P

L L

M
O

TO
R

A
LA

R
M

L L

FL
A

N
G

E

L
S

A
FE

TY
LO

O
P

P
E

N L

LI
N

E
VO

LT
A

G
E

X5-01 PIN1 Earth wire (PE)
PIN2 Pressure switch min. oil 

(PSmin_Oil)
PIN3 Supply signal (PSmin_Oil)

X5-02 PIN1 Earth wire (PE)
PIN2 Pressure switch max. oil 

(PSmax_Oil)
PIN3 Supply signal  (PSmax_Oil)

X5-03 PIN1 Controller (ON / OFF)
PIN2 Controller off / stage 3
PIN3 Controller on / stage 2
PIN4 Supply signal controller regulation

X4-01 Fuel selection “internal” if pin 1-2 is not used
PIN1 Fuel select gas
PIN2 Fuel select oil
PIN3 Fan contactor contact (FCC) 

or FGR-PS
PIN4 Reset / manual lockout

X4-02 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 IGNITION 

X4-03 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 Start signal or PS relief (APS test valve)

X3-01 PIN1 Fan motor contactor 
PIN2 Alarm 

X3-02 PIN1 Air pressure switch (LP) 
PIN2 Supply signal air pressure switch  (LP)

X3-03 PIN1 Limit switch burner flange (FLANGE)
PIN2 Supply signal for 

limit switch burner flange

X3-04 PIN1 Safety circuit
PIN2 Supply signal for safety circuit 
PIN3 Earth wire (PE)
PIN4 Voltage supply neutral conductor (N)
PIN5 Voltage supply external conductor (L)

external external external



Text for Slide 2.2.3
Combustion manager W-FM200

Electrical connection 

Terminal rail X6
Plug 1 PIN 1 – 2 Start release e.g. flue gas 

damper

Plug 2 PIN 1, 2, 3 Oil supply anti syphon valve
(On dual fuel burners magnetic
coupling). The anti syphon 
valve is then connected to
plug 3, as pump after-run no 
longer occurs.

Plug 3 PIN 1,2,3 Ring main pump

Terminal rail X7
Plug 3 PIN 1 – 2 Start release e.g. flue gas 

damper
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Electrical connection – terminal rail X6, X7, X8

X7-03X7-02X7-01

P
E

N L
V2

P
E

N L
V3

P
E

L

OIL

S
ta

rt

GAS

X8-03X8-02X8-01

V1

P
ENL

V1

P
ENLL

O
IL

L
G

A
S

X6-01 PIN1 Start release Oil (START) 
e.g. flue gas damper

PIN2 Supply signal start release Oil (START)

PIN3 Residual oil immediate start 

PIN4 Supply signal residual oil imm. start 

X6-02 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 Oil pump / magnetic coupling or

anti syphon valve

X6-03 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 Fuel valve SV (Oil)

or ring main pump

X7-01 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 Fuel valve V2 (Oil) 

X7-02 PIN1 Earth wire (PE)
PIN2 Neutral conductor (N)
PIN3 Fuel valve V3 (Oil) 

X7-03 PIN1 Earth wire (PE) 
PIN2 Start release signal Gas CPL

e.g. flue gas damper
PIN3 Supply signal (Spare)

X8-01 PIN1 Operation Gas  
PIN2 Operation Oil

X8-02 PIN1 Fuel valve V1 (Oil)
PIN2 Point for series wired valves
PIN3 Neutral conductor (N)
PIN4 Earth wire (PE)

X8-03 PIN1 Fuel valve V1 (Oil)
PIN2 Point for series wired valves
PIN3 Neutral conductor (N)
PIN4 Earth wire (PE)

X6-03X6-02X6-01

S
ta

rt

L H
0-

S
ta

rt

L P
E

N L
S

V

P
E

N L
M

OIL

external external externalexternal



Text for Slide 2.2.4
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Electrical connection 

Terminal rail X9
The connections for the pressure switches are prepared
ready to plug in and are coded.
The same applies to the connections for the solenoid
valves.

Burner motor
The phase wires are connected directly 
to the burner motor.

Depending on the type of motor protection switch 
used pre-fusing may be required. (see techn. data)

Select short circuit proof cables depending
on the pre-fusing used.
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Electrical connection – terminal rail X9, X10, burner motor 

X10-03X10-02X10-01

IO
N

FS
V/Q

R
I

P
ENL

Pow
er Q

R
I

Q
R

B

FLAME

LN

G
0G

LIN
E

12VA
C

M
3~

K1

Q13

F1

L1
L2
L3

X9-01 PIN1 Fuel valve SV (Gas) 
Connection via valve train terminal box 

PIN2 Fuel valve PV (Gas) pilot valve
PIN3 Fuel valve V2 (Gas)
PIN4 Fuel valve V1 (Gas)

X9-02 PIN1 Neutral conductor (N)
PIN2 Earth wire (PE)

X9-03 PIN1 Supply signal for pressure switch 
PIN2 Pressure switch VP Gas 

valve closed contact (CPI)
PIN3 High gas pressure switch  

(PSmax_Gas)
PIN4 Low gas pressure switch

(PSmin_Gas, start release Gas) 

X10-01 PIN1 AC power signal G
PIN2 AC power signal GO
PIN3 Power signal transformer 
PIN4 Neutral conductor (N)

X10-02 PIN1 QRB... signal voltage
PIN2 QRI... (IR detector) power supply 
PIN3 Power signal 
PIN4 Neutral conductor (N)
PIN5 Protective earth (PE)
PIN6 QRI... (IR detector) signal voltage

Umax DC 5 V

X10-03 PIN1 Ionisation 

Depending on the type of motor protection
switch used, pre-fusing may be required.
(see techn. data)

Select short circuit proof cables
depending on the pre-fusing used.

external

external

X9-03X9-02X9-01

m
in.

m
ax.

LT
(C

P
I)L

P P P

P
EN

V1
L

V2
L

P
V

L

S
V

L

external external
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Electrical connections - stepping motors

Stepping motors series SQM45... and SQM48... 
are used with the W-FM200.
They differ in their torque ratings
and in their run times
SQM45  3 Nm 10 to 120s
SQM48.497.A9 20 Nm 30 to 120s
SQM48.687.A9 35 Nm 60 to 120s

The stepping motors are driven in steps
and are positioned to a resolution of 0.1 <) °.
All relevant characteristics and settings, such as:
run time, rotation direction, end of travel positions
are set in the W-FM200.
This means, 
there are no limit switches to be set on the stepping motor and,
although the position return signal to the base unit is via a potentiometer, 
no additional comparisons are required.

The stepping motors are fitted with their own microprocessor.
The data and supply voltage are transmitted via specific cable.
Cable screening should be connected to the flat connector provided
on the motor’s circuit board.

By removing the motor cover you can see:
– The address button
– Function code LED 
– Bridging plug for bus connection

A clear text menu sequence of the ABE
prompts the engineer to operate the 
address button in the address mode.

As a check, a function code is displayed on the LED
(see picture below)
If the address button of the stepping motor
has been wrongly activated accidentally, addressing should
be deleted by pressing the button for 10 seconds.

The Bus loop at the end stepping motor 
should be completed with the bridging plug.
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Electrical Connection – Actuators (Stepping Motors)

LED-Function Code Impulse Sequence

Address Button

LED-Function Code

Jumper Plug

Connection Terminals

Non Addressed Actuators

Addressed Actuators

– Air Damper

– Gas Butterfly Valve

– Oil Regulator 

– Sliding Sleeve

– Aux 2

– Aux 3

On
Off

On
Off

On
Off

On
Off

On
Off

On
Off

On
Off
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Infrared flame sensor QRI

The infrared flame sensor is used 
to monitor both oil and gas flames.
Due to the electronic self-monitoring of the flame signal
the QRI can be used in conjunction with the W-FM200
in continuous as well as intermittent operation.
The QRI is suitable for end or side flame viewing.

Function
With this type of monitoring 
the changes in the IR radiation
are used as detectable flame signals. 
The radiation detector is an infrared sensitive 
photo resistor with a spectral sensitivity 
covering a range of approx. 1 to 3 µm.
The sensor does not react to constant radiation,
or to radiation with mains frequency harmonic eclipsing
for example 50 Hz and its multiples.
The suppression of these radiation frequencies 
is done electronically.
The ignition spark has no influence on the flame signal, 
as it is not detected due to its short range spectrum.

Installation
The QRI is fitted to the burner with flange and bracket.
The position of the QRI can be optimised 
using the bracket.
Using the operating value display on the ABE
the flame signal can be checked 
as a percentage display depending on load.

The connection cable of the QRI is 1.8 metres long.
If this cable length is insufficient,
it can be extended up to 100 metres.

Life expectancy
The life expectancy of the QRI cell is dependent on the
electronic components. 
The sensor does not age in relation to operating time 
or temperature.
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Infrared flame sensor QRI

Electrical connection and cable lengths

SIEMENS
Landis & Staefa
QRI
Made in Germany

br

sw

bl

max. 1.8 m Z ≤ 100 m

X10-02/6

X10-02/4

X10-02/2

W-FM 200

Flame sensor QRI

Mounting flange

Bracket 
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Menu Summary - Overview Params & Display

The menu overview shows the structure of programming.
It is used as a fast guide to the parameters required.
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Menu  summary

perational Stat

peration

O

anual OperationM

arams & DisplayP

pdatingU

ormalOperation
tatus/Reset
ault History
ockout History
larm act/deact

N
S
F
L
A

W Login ccess w-out PW
ccess Service, OEM,LS

A
A

P

et Load
uto/Manual/Off

S
A

aram Backup
oad_SW_from_PC

P
L

afetyCheckFunctS oss Flame Test
LT Test

L
S

oiler Set point
serMaxLoad
uel
ate/Time Of Day
ours Run
tart Counter
uel Meter
ockout Counter
2 Module
urner ID
perating Mode Select
2 Contr. activate

B
U
F
D
H
S
F
L
O
B
O
O

urner Control
atio Control
2 Control/Guard
oad Controller
ZL (ABE)
ctuators
SD Module
2 Module
lue Gas Recirculation
ystem Configuration
ours Run
tart Counter
uel Meter

B
R
O
L
A
A
V
O
F
S
H
S
F

O

info esc

S e t p o i n t 8 0 . 0 ° CA c t V a l u e 7 8 . 5 ° CL o a d 6 4 . 8 %F l a m e 9 8 . 5 %
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Menu Summary - Overview Params & Display

The menu overview shows the structure of 
param & display.
It is used as a fast guide to the parameters required.
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Overview – Params & Display

urner Control
imes
onfiguration
roduct ID
W Version

T
C
P
S

B ctuators
ddressing
roduct ID
W Version

A
P
S

A

SD Module
onfiguration
rocess Data
roduct ID
W Version

C
P
P
S

V

2-Module
onfiguration
isplayed Values
roduct ID
W Version

C
D
P
S

O

ystem Configuration
C-Operation Mode
xt. Input X62 U/I
emp Limiter
2 Ctrl/Guard Gas
2 Ctrl/Guard Oil
R Analogue output

L
E
T
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atio Control
as SettingsG

R

utom/Manual/Off
imes
hutdown Behav
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ate Format
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Bus
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T
L
D
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as Firing
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Navigation and value adjustment with ABE

Menu level 1 contains 7 sub-menus.
Operating display, operation and manual operation
can be selected without limitation.
The grey zone 
– parameter & display, updating,
entering and deactivating password 
are password protected.

Navigation
By using the dial knob, 
the cursor is placed on the menu required.
The enter key is pressed as confirmation
and subsequent entry of menu level 2.

Menu level 2 again contains sub-menus, 
which can be selected with the dial knob.
This is again confirmed with the enter key before
reaching menu level 3.

If the parameter currently 
shown contains adjustable values, 
these can be changed with the dial knob 
and saved with the enter key.

You can leave the current menu displayed 
by pressing the ESC key.
Any changes that have not been 
confirmed with the enter key, are not saved.

The ESC function always activates a 
return to the previous parameter level.
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Operation

W1Curr. :6.0 barNew : 6.0

W1Curr. :5.0 barNew : 5.0

W1Curr. :6.0 barNew : 5.0

Navigation and value adjustment with the ABE

esc

Menu level 1 Menu level 2 Menu level 3

Operational Stat

Manual Operation

Boiler Set point

Fuel

Date/ Time

Params & Display

Updating

PW Login

SafetyCheckFunct

Cursor

Password Protected Area

esc



Text for Slide 3.3
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Interlock - Fault indication - Reset

Manual lockout
Pressing the ESC and Enter 
keys simultaneously 
switches off the burner.

Display contrast 
In menu, Enter Params & Display, Display Contrast, 
and change the display contrast.
This setting is only active when 
the unit is receiving voltage.  
If the voltage is switched off and on again, 
the display contrast is reset to the standard setting;
set in menu AZL/display contrast.

Fault indication
If lockout occurs, this is displayed 
in clear text.  This message alternates with
the information about the type of shutdown.
(see slide)

If the ESC key is pressed in this situation,
you will receive the prompt
to reset the installation by pressing Enter.

Reset
After pressing the Enter key
the message “Reset” appears,
the display switches to the operating value display
and the burner restarts at heat request.
During the burner start cycle,
information about the start-up status
is shown in the display. 
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esc +

info esc

Ma n u e lL o c k o u tA Z L

Manual lockout Fault indication / Reset

Display contrast

Set point 6.0 barAct Value 0.7 barFuel GasStandby 12

Lockout  0

Gas Pressure Valve proving:Valve on gas side leaking
Lockout

Would you liketo unlock thesystem w ENTER?

esc

Display of start-up
information

info esc

G a s P r e s s u r eV a l v e P r o v i n gV a l v e o n G a sS i d e l e a k i n g

Normal operation

Hold Key

+

Interlock – Fault indication – Reset
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Interlock / Reset - Fault and Lockout History

If the display “Normal Operation” shows a lockout,
this can only be reset via the parameter “Status/Reset”.

When selecting the parameter “Status/Reset” 
the display alternately shows error information
and clear text of the fault.
With the aid of the Enter key
the alternating display can be stopped.
The required display is selected with the enter key.

By pressing the ESC key the fault display 
is cleared, and you are asked if you wish 
to reset the system.

Pressing the enter key resets the system
and returns it to normal operation.

If the ESC key is pressed during the request for reset,
the display is returned to the previous text,
but no reset is carried out.

Fault history
The fault history has a fault memory
from which the last 21 faults can be recalled.
The display shows:-
– the fault number
– the fault class
– the current fuel at onset of fault
– the fault code
– the phase in which the fault occurred
– the diagnostic
– the load position and
– the start up No.

The fault code and diagnostic code
relevant for the W-FM200 system 
can be found in the “list of fault messages”.

Lockout history
Only the faults, which lead to lockout, 
are listed here.
The last 9 lockouts with date and time are stored.
C is for code
D is for diagnostic
P for Phase
Start up number, rating and fuel
are included as with the fault history.
Here, the fault description 
is also displayed alternately in clear text.
The alternating display can be interrupted 
and selected with the enter key.

Fault and lockout history cannot be deleted!                 

Alarm act/deact
It is possible to deactivate the alarm
output for external signalling 
(horn, signal lamp)
in menu Operational Stat.
The lockout status remains.
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Interlock / Reset – fault and lockout history

Class: 00 GasCode: A6 Phase: 12Diag: 51 Lod: 0.0

Operational Stat

Normal Operation

S tatus / Unlock
Pt 100 sensorbreakon input X60:1/4

Would you liketo unlock thesystem w ENTER?

1 Class: 00 GasCode: A6 Phase: 12Diag: 51 Lod:  0.0Start No: 8

Pt 100 sensorbreakon input X60:1/4

3 07.09.00 11.32C:15 D: 07 P: 60Start-No: 119Load:   10.0 Gas

Lockout History

Fault History

Error ActuatorRatio Control

esc

Alarm act/deact
AlarmCurr : activatedNew : deactivated
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Display information - Standby / Start / Stop

The display of the ABE shows 
all the important information in clear text.

When the burner is in the Standby position 
information is given about operating values.
– Set Point value (internal load controller)
– Actual value and
– fuel selection.

During burner start cycle, the relevant operating phases
including clear text display are shown giving the function
and the positions of the stepping motors 
in degrees of angle.

With the fuel release the flame signal is 
displayed as a percentage value (min. 65%)
and as the firing position is reached
the operating values 
– Set Point value
– Actual value plus
– rating and
– Flame intensity in % 
are displayed.

When the burner switches off
the display again shows information
about the shutdown through to the Standby position.
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Display information – Standby / Start / Stop

Set point  75°CAct Value 70°CFuel GasStandby 12

Waiting forstart release 21
F00.0  A00.0 00.0

StartFan - on 22
F00.0  A00.0 00.0

Drive toPre-purge 24
F00.0  A44.6 30.3

Pre-purge 34
F00.0  A90.0 90.0

Standby Ph 12

Drive toIgnition Pos 36
F10.0  A62.0 51.0

Ignition Pos 38
F20.0  A30.0 00.0

Fuel Release 1 40Flame 86%F20.0   A30.0 00.0

FuelRelease 2 50Flame 86%F20.0   A30.0 00.0

Drive toLow Fire 54
F32.0   A38.0 12.0

Setpoint 75°CAct Value 72°CLoad 54%Flame 94%

Shut downLow Fire 62
F32.0   A38.0 12.0

Shut down 70
F32.0   A38.0 12.0

Drive toPost-purge 72
F23.0   A28.0 19.0

Post-purge 78
F15.0   A15.0 25.0

Run Ph 60

Valve Proving 80Evacuating

ValveProving 81Test athmos.press

ValveProving 82Filling

ValveProving 83Test gas press

LMV 52Home Run 10Start No.  123456F00.0   A00.0 00.0

Valve Proving Ph 80
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Operational status 

In the display Operational Stat - NormalOperation
system information such as 
– the basic display for Standby
– or the start up phases
– or the relevant warnings or error messages.

New for the W-FM200 is an extended 
NormalOperation display, 
which gives information about the position
of all stepping motors, the residual oxygen
content, and the burner load position.

Important:
Prior to every commissioning please
check that burner is in operating mode
“Burner Off”.
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Operational Status

Operational Stat

NormalOperation

Displaymessages

Displayburner start-up

Set point  75°CAct Value 70°CFuel GasStandby 12

Fuel 0.0 | Air 0.0
Ax1 | VSD 0.0
Ax2 | O2 21.0
Ax3 | Ld 0.0



Text for Slide 3.7.1
Combustion Manager W-FM200

Operation

Boiler set point
The Operation menu contains the two 
set points W1 and W2.
These are accessible, when the load controller is active.
With external load controller the operating 
display shows “Set point XXXX”.
The switchover from the first set point
to the second set point
is carried out via potential free contact at input 3.

Limiting the maximum rating
This parameter allows the operator to reduce the 
maximum rating of the burner without having to enter a
password. On modulating burners, the ratings reduction
is carried out by a step-free percentage value, and on
multi-stage burners in stages.

Fuel
Under the parameter “current fuel” 
the current fuel can be called up.
With the parameter “FuelSelect” it can be changed.
Note:
Fuel switchover via the ABE is only possible, 
if no external fuel selection switch is fitted to 
terminal X4-01, as this always takes priority.

Date Time
Here, the date and time of day can be called up
or changed.

Operating hours (0...999 999 hrs)
Using the integrated time function
the operating hours can be calculated
using hour meters.
Depending on the type of operation and the fuel
all operating hours are recorded separately,
and can be observed in the operating display.
It is possible to observe:
– Gas
– Oil stage 1 or oil modulating operation
– Oil stage 2
– Oil stage 3
– Total operating hours R
– Total operating hours
– System on power
In ‘’Params & Display’’ level
the operating hours can be set or re-set (R).
Total operating hours and System on power are system
specific data and therefore cannot be changed.

Start up counter (0...999 999)
The start up counter records the number of burner starts 
depending on fuel selected, and independent of fuel
selected.
The start up counter for gas 
and the start up counter for oil can be adjusted,
one of the total start up counters can be reset,
the other is read only. 
The start up counter is only activated once 
phase 60 has been reached.
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Operation - Sheet 2

Fuel meter
In menu Fuel Meter, the spontaneous consumption rates
for gas can be displayed in m3/h or for oil in l/h.  
The fuel consumption for oil 
and gas can be recorded individually.
If the fuel volume is reset, this reset date 
is recorded as the new reference basis. 

Number of lockout  (0...65 535)
Here, the total number of lockouts is recorded.  
It is read only.

O2 module
In this menu data for
– Current O2 value
– O2 Setpoint
– SupplyAirTemp
– FlueGasTemp
– CombEfficiency
are displayed.

The data for the calculation of combustion efficiency
can be found in menu
– Param & display
– O2 Control/Guard
– GasSettings or /OilSettings

Prerequisite for the use of this function 
are temperature sensors type Pt1000 or Ni1000. 

Burner identification
This can only be set in the OEM level.
Here, the serial number is factory pre-set.
Using the serial number a replacement unit with 
the same pre-settings can be supplied if the unit fails.
Furthermore, burner ID is used as copy protection.
Burner specific data stored in the memory of the ABE
cannot be saved into another W-FM200.
This avoids attempts to introduce data into another
burner using the same serial number.

Operating mode selection
Here, the operating type of the ABE 
to the serial interface is stipulated.

“Interface PC” means
the setting of the W-FM200 
is carried out with PC and Software.

“Gateway BAS on” means
a BMS system accesses the W-FM200
via the ABE.

“Gateway BAS off’’
means operation without BMS
The ABE functions as a stand-alone unit.

“Type of Gateway”
stipulates the Bus system; eBUS or ModBus.

(BAS ➞ Building Management System or BMS)

Activate O2 control
If the O2 control’s operation is set to
“ContAutoDeact” and an error occurs related to 
the O2 control, it is automatically deactivated.
It can be reactivated in this parameter by the operator.
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Manual operation - Return with Info key

Two parameters are available for selection:
– Set load and
– Auto/Manual/Off

With the burner in Manual operation (burner ON)
load demand can be set in the range 
from partial load to full load
via the parameter for the Set load.
Without an input, the Set load is always equal to partial
load. The burner is not switched via the external or 
internal on/off controller.

With the burner in automatic operation,
the automatic function is enabled.
The burner controls to the set point 
via an external or internal load controller. 
Burner control can be 2 stage, 3 stage or modulating.

With the function OFF, the burner switches off.
Even if the LC switch hysteresis has not been reached
the burner remains off.

Any change of type of operation is always saved in the 

W-FM200. That means that if the ABE is removed from the

CAN-Bus the type of operation last selected is effective.

Return with info key
The info key enables fast return 
to the sub-menu of the operating display.
In this way one reaches the display of normal operation
by pressing the enter key.
In normal operation, the display shows the current 
condition, such as:

– Set point
– Actual value
– Fuel
– Standby

In the sub-menu of the operating display it is also
possible to select the menu “Status/Reset”.
If the combustion manager goes to lockout 
during commissioning,
it can be quickly reset, 
without having to return through the whole path
and having to select the parameter again.

You can leave the menu by pressing the ESC key.
Pressing the ESC key again will return the system 
to the parameter,
at which the ABE was, 
before the enter key was initially pressed.
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Manual Operation
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A uto/Manual/Off Auto/Manual/OffCurr : AutomaticNew : Automatic

M anual Operation

Auto/Manual/OffCurr : AutomaticNew : Burner off
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A uto/Manual/Off

Normal OperationStatus/UnlockFault HistoryLockout History

Return with Info key

Set point  75°CAct Value 70°CFuel GasStandby 12

Set LoadCurr : 30.0%New : 30.0%
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Password

The menus
– Params & Display
– Updating
– PW Login and
– PW Logout to deactivate password
can only be accessed with a password.
This means:
if the menu Params & Display is activated with enter, 
access is protected by a password.

Available are four access levels:
– Access without password

The menu Params & Display contains parameters,
that can be accessed and altered without password.
When accessing without password, 
only those accessible parameters are shown, 
all others are omitted from the choice list.

– Access by a burner technician
Here, access to parameters, that are 
necessary for commissioning are accessible.
The Access Serv password is 9876.
This cannot be changed at the Access Serv level.

– Access OEM
Parameters, which are reserved for the 
appliance manufacturer are associated 
with this access code.

– Access LS (Landis& Staefa) 
Special parameter adaptation of the unit manufacturer.
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Password Params & Display

Access w-out PW

Access Serv

Access OEM

Access LS

Params & Display

B urner ControlR atio ControlL oad ControllerA BE

B urner ControlR atio ControlL oad ControllerA BE
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Burner control

Once the Access Serv password has been entered
the service parameters of the burner control 
are accessible and can be set and re-set.

Normally no changes are necessary
in the menu “BurnerControl”.
If required, only safety relevant time parameters 
can be extended.

Times Startup 1
Fan run up time
Waiting time for the burner motor with star delta 
start to attain speed.

Pre-purge Times Gas/Oil
The two parameters pre-purge time Gas/Oil determine
the minimum time for pre-purge, if none of the 
subsequent parameters become effective.
That means, the pre-purge duration is divided between
phases 30 to 34.

Pre-purgeTimePart1 Gas/Oil
The time set in parameter Pre-purgTime 
Part 1Gas/Oil is spent waiting in phase 30. This is then 
followed by the next phase 32 or by valve proving. 

Pre-purgeTimePart3 Gas/Oil
Any time still remaining from Pre-purgeTime_Gas or Oil,
and always from Pre-purgeTime Part 3 Gas/Oil is spent
waiting in phase 34.

Pre-ignition Time Gas
For gas operation, the ignition is switched on shortly
before the first safety time in phase 38.

Pre-ignition Time Oil
For oil operation, a selection can be made between a
short pre-ignition time as for gas operation, and a longer
pre-ignition time (OEM). If a longer pre-ignition time is
selected, ignition is switched on when the fan starts in
phase 22.

MinOnTime oil pump
The minimum switch on time of the oil pump can 
be set between 0.2 and 63 sec.

Times Startup 2
Interval times 1/2 Gas/Oil
This time element is used as stabilisation time 
following flame formation.
Interval time 2 is only active with pilot ignition.

Time Shutdown
MaxTime_Partial Load
If the burner is switched off manually,
or if the fuel is changed over,
the shutdown programme is initiated, at the
latest after the MaxTime_Partial Load has elapsed.
If partial load is reached prior to this MaxTime, 
the shutdown programme begins 
once partial load has been reached.

Post burn Time
Post burn time follows any controlled shutdown. A flame
signal during this time does not initiate lockout.

Post-purge Time 1
Post-purge time 1 for both Gas and Oil  is carried out
with the FGR damper closed.
Post-purge time 1 is always carried out, even if no FGR
is fitted. It can be set between 0.2 seconds and 
63 minutes. 

Post-purge Time 3
Post-purge time 3 for Gas and Oil
can be set in the range of 0.2 secs to 63 minutes.

Times generally
Alarm Delay 
This time stipulates how long after the
combustion manager carries out a controlled shutdown,
that the alarm signal is given.
The self-test of the system can take up to 30 seconds.
If the fault has been rectified during this test
phase, the installation is restarted.

Delay Start Prevention
This stipulates after how many seconds
a message is displayed
when a start is prevented at heat demand.

Post-purge in lockout 
In Lockout the fan continues to run for a pre-set time.
The setting range for this time is 0.2 seconds to 
63 minutes.

Print No. 83157402 Copyright © by Max Weishaupt GmbH, D- 88475 Schwendi

4.2 - April 2007



Slide 4.2
Combustion Manager W-FM200

April 2007 Copyright © by Max Weishaupt GmbH, D- 88475 Schwendi

Burner Control Params & Display

Burner Control

T imes
T imes Start-up 1

T imes Start-up 2

Run-up TimeP regurge Time GasP regurge Time OilP regurge Time Tl 1 GasP regurge Time TI 3 GasP regurge Time Tl 1 OilP regurge Time Tl 3 OilP re Ignition Time_GasP re Ignition Time_OilMin On Time Oil Pump

I ntervall 1 GasI ntervall 1 OilI ntervall 2 GasI ntervall 2 Oil

2 s2 s2 s2 s

A larm DelayD elay Start PrevP ostpurge Lockout
35 s35 s0.2 s

2 s 20 s15 s0.2 s0.2 s0.2 s0.2 s2 s2 s1 s

T imes Shutdown M axTimeLowFireA fterburn TimeP ostpurge 1 GasP ostpurge 1 OilP ostpurge 3 GasP ostpurge 3 Oil

45 s  8 s0.2 s0.2 s5 s5 s

T imes General
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Burner control

Configuration
Configuration General
Alarm Start Prevention
Factory presetting is deactivated. 
So that un-commissioned settings 
do not prevent a burner start.
(i.e. low gas)

Normal/direct start
At normal start the fan is switched off during renewed
heat demand in phase 78 or during fuel 
change-over.

At heat demand in phase 78 a direct change-over into
start-up via phase 79 to phase 24 is initiated without the
fan switching off, which speeds up the start procedure.
However, this would eliminate monitoring of the air 
pressure switch OFF position in standby. Therefore the 
pressure switch relief valve is started in phase 79, which
ensures that the air pressure switch is de-energised with
the fan pressure and signals «Air pressure OFF», even
though the fan motor is running and so allows a 
function check of the air pressure switch.

The following is valid for both variations:
If heat demand is present during post-purge, or if it
remains present, for example during fuel change-over, 
this section of post-purge is interrupted in phase 78
to speed up the following start-up.

Oil pump coupling
This selection stipulates if a separate oil pump 
(i.e. pump assembly) or a magnetic coupling is 
started.
The switch on point can be parametered together with
pre-ignition. 

On single fuel burners with direct coupled oil pump 
this output can switch the oil safety valve (SV). The 
output is activated when the fan is running, and  for a fur-
ther 15 seconds once the fan is switched off. 
If «Direct coupl» is selected, the longer pre-ignition time is
automatically activated. This direct coupling is only 
permitted when oil is used.

Forced intermittent
Factory preset as active. “Forcedintermit”.
This means, after 23.5 hours runtime without shutdown,
the burner is automatically switched off and restarted.

Skip pre-purge Gas 
When using a valve proving system as well as two 
Class A fuel valves, pre-purge can be omitted
(to EN 676).

Under the following conditions pre-purge is carried out
even if this parameter is activated:
– adjustable lockout position
– shutdown of > 24 hours (Standby)
– loss of electrical power
– shutdown due to interruption of gas supply

Continuous running fan
Required for burners, which could be damaged by back
radiation. The fan will then run in all phases.
A pressure switch relief valve has to be fitted to enable
air pressure switch testing. This is switched at burner
start in phase 21.

Config input/output
Start / PS valve
a) Configuration start signal

The start signal is used, for example, to switch an 
external air damper, who’s limit switch is integrated 
into the start loop.

b) Configuration PS relief
In this configuration, a three way valve to test  
(depressurising) the air pressure switch (APS)
can be connected. The valve is switched during the 
test.

c) Configuration PS-Rel–Inv
In this configuration, a valve to test (depressurising) 
the air pressure switch (APS) can be connected. This 
valve is switched when the fan runs. During the test 
the valve is de-energised. This valve is required when 
parametering direct start or continuous running fan. 

Configuration flame sensor
Here, the current flame signal as a percentage
value can be called up.

Repetition counter
– Residual oil: Residual oil immediate start max. 3 

repetitiones
– Start release: The repetitions relate to the start

prevention.
– Safety circuit: Rep. counter 16 = no limit.

Product ID
The product identification allows recognition
of what type of combustion manager is used.
Here, the Landis & Staefa identification 
“LMV51” is displayed.
Furthermore, information about 
– the production date
– the serial number 
– the parameter codes and the
– parameter version
are given.

SW Version 
Here, the software version of the 
combustion manger is shown.
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Burner Control Params & Display

Burner Control

C onfig General
C onfiguration

A larm Start PrevN orm/Direct StartO il Pump CouplingF orced IntermitS kip Prepurge GasC ontinuous Purge

deactivatedNormal start magn. coupl.deactivateddeactivateddeactivated

alternateDirect start Direct coupling

C onfig Flame Det F lame signal QRI-BF lame signal ION act. %act. %

C onfig In/Output S tart/PS-Valve Start signal PS-ReliefPS-Relief_Inv

P rod_ID_BC

Act: 0410S W Version 

ASN Prod. Serial Param ParamDate Number SetCode SetVers.
LMV52.200B2 21.11.06 15 20 500

H eavy OilS tart ReleaseS afety Loop
31016 (no limit.)

R epetition counter
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VSD Module - menu summary

The FC module is split into four main groups.
– Configuration
– Process Data
– Product ID
– SW version

In Configuration, the matching of motor 
and frequency converter is carried out.

In menu Fuel Meter the impulse values 
of the measuring unit are entered.

Process Data are purely display values
that give information about the speed.
This data is used by the manufacturer 
for diagnostic purposes.

Product ID allows information specific to 
the development of the FC to be called up.
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VSD Module – Menu Summary Params & Display

VSD Module
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Max. dyn Dev

Num Dev > 0,3%

Num Dev > 0,5%
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Param Set Vers

–

–

–
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Speed

Release contact VSD

Num Puls per R

Standardisation

Fuel Meter

Pulse Value Gas

Pulse Value Oil
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Absolute Speed

Set point Output
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Parameter-Speed Control

Release contact FC
The W-FM200 is equipped with a potential free release
contact for the frequency converter. This contact is
switched when a speed setting other than zero is
required.
Parameter setting ‘closed’ or ‘open’ stipulates the 
behaviour of the release contact (start signal for FC) at
home run.

Speed 
Num Puls per R
An asymmetric transmitted signal 
is used to monitor the motor speed.

A big advantage lies in the unit’s recognition
of the motor’s rotation direction.
Motor control with the wrong rotational
direction - and thus with reduced air -
is thus avoided.
The input value for the impulse number is 3,
corresponding with the marks on the transmitter.

Nomination
Nomination must be activated separately.
In this example, a set value of 95% is given.
This is equal to a frequency of 50 Hz 
(52.5 Hz minus 5%)
or a speed of 3000 rpm synchronic
(3150 minus 5%).
If you deduct the motor slip, this results 
in the nominal speed.
(for example: Synchronic speed of 3000 rpm minus slip
150 rpm = 2850 rpm nominal motor speed).

Nominal speed
The speed value determined from this nomination
is recorded in this parameter and rated
as the 100% value for the speed control.
If the nominal speed is not attained with
100% set value output, a 5% speed reserve 
is available within the system.

If the automatic speed nomination is activated
or if changes are made to the nominated speed,
the burner has to be reset!
Each change made to the nominated speed alters the 
matching of the percentage value’s 
parameters in the curve, and the motor speed.

Absolute speed 
Current measurement value in rotations per minute.

Set point output
0 to 20mA or 4 to 20mA are available for
set point signal output.
Weishaupt stipulates a set point signal of
4 to 20mA.  The advantages of this is the defined 
zero signal of 4mA.  This provides signal line
monitoring for line breaks.
The set point output signal of the W-FM200
is the input signal of the frequency converter.
This means that the analogue current input of the
frequency converter must be used, 
and the additional configuration of the current input 
must be matched to 4 to 20mA.

Fuel Meters
General
Fuel consumption meters with Namur or 
Reed contact output and Open Collector (pnp) 
can be connected.
The system continually calculates the fuel throughput
for the selected fuel.  The calculation time is dynamic
and is between 1 and 10 seconds.  
If the meter does not supply impulses for 10 seconds,
the throughput “Zero” is displayed.  
This means that the transmitter should have a minimum
frequency impulse of 0.1 Hz at minimum throughput.  
For maximum throughput, 
the maximum frequency is 300 Hz.
The display is buffered for stabilised reading.

Example:
Data plate on gas meter: 250 impulse/m3

Throughput full load:     20 m3/h =̂ 5000 impulse/h  

=̂  1.388 Hz
Throughput partial load:  4 m3/h =̂  1000 impulse/h  

=̂  0.277 Hz

Impulse value gas
By selecting cubic metres or cubic feet
gas meter matching can be carried out.

Impulse value oil
By selecting litre or gallon oil meter matching 
can be carried out.
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W = 95% of 52,5 Hz 
(Max frequency FC)

Parameter speed control Params & Display

VSD-Modul

Configuration

S peed

R elease contact VSD

Num Puls per R 3

closed

2850

0…20 mA4…20 mA

S tandardisation Sp

1438Absolute Speed

S et point Output

S tandardisation

F uel Meter

P ulse Value Gas 1m3
1ft3

lgalP ulse Value oil

Range: ≤ 9999.9999
Range: ≤ 999.9999

Range: ≤ 9999.9999
Range: ≤ 9999.9999

deactivatedactivated

Asymmetric
speed signal
➞ Recognises
rotation direction
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VSD module - electrical connections

Motor speed input - speed return signal
The speed capture has been designed for 
connection of a number of different sensors.
To provide a speed determination with a transmitter,
a determination disc with an angle adjustment 
of 60∫, 120∫ and 180∫ is used.
This produces 3 impulse gaps, of varying lengths.

Specification terminal rail X70:
Motor speed: 300 to 6300 rpm
100% speed: 1350 to 6300 rpm
Sensor: Inductive sensor to 

DIN 19234 (Namur) or
Open Collector (PNP) with 
UCEsat < 4V,
UCEmin > DC 15V

Supply: DC 10V, 15mA max.
Switch current: > 10mA
line length: max. 100 m

Sensor line must be 
laid separate to other cables.

Sensor clearance: Monobloc 0.4 to 0.8 mm
Duobloc 2.0 mm

Terminal rail X73:

Release contact X73-1/2
The release contact of the W-FM200 is potential free
and supplies the start signal for the frequency 
converter as a closing contact.
The contact is always closed, when a speed 
greater than zero is to be controlled.
Voltage: ≤ 24V AC/DC
Current:  5mA to 2A

Alarm input X73-3
The alarm input of the frequency converter is 
connected to the alarm input of the W-FM200.  
If an alarm occurs at least one controlled 
shutdown is carried out.

Voltage active: 12 to 24 V DC (Alarm On)
Voltage inactive: < 4V DC (Alarm Off)

Analogue output to FC X73-4
This output is used for setting the speed set point
on the frequency converter.

Current: 0/4mA to 20mA = 0 to 105%
Speed nomination)

Output load: max. 750 Ω (Burden)
(short circuit protected)

Release: 0.1%
Line cross section: ≥ 0.1 mm2

Fuel meters
Up to two fuel meters can be connected 
for determining fuel throughput. 
Assignment to the fuels is fixed.
For matching the different fuel meters,
the parameter assignments 
for the number of impulses per unit
for the resultant fuel throughputs has to be made.

Terminal rail X71/72

Fuel meter input Gas X71 / Oil X72
Specification:
Sensor: Inductive sensor to 

DIN 19234 (Namur) or
Open Collector (PNP) with
UCEsat < 4V,
UCEmin > DC 15V
or reed contact.

Frequency: ≤ 300 Hz
Impulse / litre or gal, or m≥: ≤ 9999.9999
Impulse / cubic foot: ≤ 9999.9999
Supply: 10V DC, 15mA max
Switch current: > 10mA

Note:
Namur = Standard for transmitter
Open Collector = transistor output with free Collector
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VSD Module – Electrical Connection 
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Presettings

Gas valve train Pressure regulator
In the gas pressure table of the relevant I and O manual
the gas supply pressure is determined by
the type of gas, the burner rating and the 
nominal diameter of the gas valve train.
This approximate pressure is set 
at the pressure regulator.

Throttle on double solenoid valve
Check to ensure maximum throttle opening

Pilot valve if fitted
Check to ensure maximum throttle opening

Pressure switch valve proving
Average value from pre-purge pressure and table pres-
sure 
from I and O manual.

Low Gas pressure switch 
50% of the determined table value from I and O manual.

High Gas pressure switch
Set switch to highest setting pressure.

Air pressure switch
The air pressure switch should be set
to the lowest setting value.
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Air pressure switch

Presetting pressure range: 
➞ highest pre-purge pressure (air)
➞ lowest gas supply pressure

30 35
40

45
5
0

2
5

2
0

15

10 5 2,5

m
b
a
r

30 35
40

45
5
0

2
5

2
0

15

10 5 2,5

m
b
a
r

20 15 10

5
2
,5

2
5

3
0

35

40 45 50

m
b
a
r

Low gas pressure switch

➞ 50% of gas setting pressure 
value in the instructions
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Presetting with fuel oil: i.e. multiflam®

The most important data for commissioning 
and setting the burner are documented 
on the burner test data sheet. (Brennerstammblatt) 
This sheet lists the data about full load, 
partial load and ignition load settings. 
Using these details a defined ignition position 
with preset return pressure is provided for.

With the details for pump pressure given and the
nozzle combinations used, it is possible 
to confirm the rating of the burner.

The oil pressure switch for maximum pressure 
in the return is factory preset to 5 bar.  
It is responsible for monitoring
any pressure increases in the return, 
in which case it will switch off the burner.
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Pre-settings with fuel oil e.g: multiflam®

Burner data sheet (abbreviated version)

Atomising pressure

Burner data sheet

No. 518446/000010  Date: 18. 06. 2002

Main voltage: 400V   3 Ph   N   50Hz

Control voltage: 230V

Oil throughput: 159 kg/h

Burner type: RGL40/2-A 3LN DN65

Serial number: 5315970

Throughput full load  (Gas oil EL) 158.4 kg/h
Atomizing pressure full load 29.9 bar
Return pressure full load 23.2 bar
Full load position (ABE) 71.0 °
Throughput partial load 49.9 kg/h
Atomizing pressure partial load 27.6 bar
Return pressure partial load 8.1 bar
Partial load position (ABE) 27.0 °
Throughput ignition load 49.9 kg/h
Atomizing pressure ignition load 27.6 bar
Return pressure ignition load 8.1 bar
Partial ignition position (ABE) 27.0 °
Oil regulator   Slot 1
Nozzle – Type and size 1*1.35/ 60 °S
Nozzle – Type and size 3*K3 55/ 30 °
Nozzle assembly                              HDK30 2003071187
Stepping motor type SQM 45
Stepping motor type SQM 48
Electronic compound                                         VSD
Oil pump TA3C
Test person 456
Test/production date                                      14.10.2003

Order specific Work´s setting

High oil pressure switch in the return

5 bar 

Factory pre-setting
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Settings on the mixing head - 1LN

Some burner models do not have a mixing head 
equipped with a regulating sleeve 
adjusted by a stepping motor.
It is therefore important to pay attention during
commissioning to ensure the mixing head
is set to the correct rating.

Correct mixing velocity is achieved by positioning
the regulating sleeve or the combustion head.
When adjusting ensure the apertures remain concentric.
The dimensions can be found in the installation 
and operating instructions of the relevant burner type.

Note:
On size 70/2-A burners the oil atomising pressure 
of 18 to 22 bar is for flame stability.

The mixing head is optimised for Low NOx values on gas
operation.
Oil is envisaged as the “stand-by” fuel.
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Settings mixing head – 1LN

c

b

f
a

Sliding sleeve

c

e b

f

Flame tube

Size Flame tube Load Diffuser Distance Nozzle Diffuser
type [kW] outer x inner Nozzle tube- tube

min. - max. diffuser N/LPG Gas distance
c b f

30/2-A G30/2-1LN 300…1875 190  x  35 3 4 x ø 16 60
40/1-B G30/2-1LN 450…2200 190  x  35 3 4 x ø 16 60
40/2-A G40/2-1LN 500…3080 217  x  35 3 4 x ø 20/16 70
50/1-B G40/2-1LN 500…3400 217  x  35 3 4 x ø 20/16 70
50/2-A G50/2-1LN 600…4900 260  x  40 3 4 x ø 22/16 90
70/1-B G60/2-1LN 800…7300 300  x  75 4 4 x ø 26/20 60…90
70/2-A G70/2-1LN 1000…10000 365  x  85 5 4 x ø 28/24 70…100

Size Flame tube Sliding sleeve Nozzle head Atomis.
setting distance type pressure
e a [bar]

30/2-A – 20 – 40 K3 25 – 30
40/1-B – 20 – 40 MDK60/200 25 – 30
40/2-A – 20 – 50 MDK60/250 25 – 30
50/1-B – 20 – 50 MDK60/250 25 – 30
50/2-A – 20 – 75 MDK60/400 25 – 30
70/1-B 320 – 350 – MDK70/420 25 – 30
70/2-A 330 – 360 – MDK80/325 18 – 22
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Presetting O2 module

Prior to commissioning the burner
the sensors connected must first be activated in menu
– Params & Display
– O2 Module
– Configuration
These include the QGO 20 and, if fitted,
the combustion-air and flue gas temperature sensors.

Next, without delay, 
the sensor heating should be checked.
This is done in menu
– Params & Display
– O2 module
– Display values
Up to a sensor temperature of 100°C 
it is in the range of  approx. 12.5%.  
After that it increases to 60%,
until the sensor has almost reached 
operating temperature.
Once operating temperature has been reached, 
the heater’s rating is reduced to approx. 17%.

The sensor temperature can be accessed 
in menu QGO temperature at any time.
It can fluctuate in the range of 700°C ± 15K.

A further presetting involves 
the type of operation of the O2 control.  
As prior to commissioning neither ratio data 
or combustion efficiency of the mixing head are known,
O2 control and O2 monitoring are deactivated manually.
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Pre-settings O2 Control

Check sensor heating

Pre-setting O2 SensorPre-setting O2 Control

Params & Display

O2 Module

Configuration

O 2-Sensor

Pt1000Ni1000

Pt1000Ni1000

QGO 20

F lue Gas Temp Sens

S up Air Temp Sens

Params & Display

O2 Contr/Guard

Gas Settings Oil Settings

auto deactman deactO2-guardO2-controlCon Auto Deac

O ptg Mode

Params & Display

O2 Module

D isplayed Values

700°CQGO-Sensor Temp

12.5 % 60 % 17 %QGO-Heating Load
Up to 100°C Heating Operation

± 15K
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“RatioControl” - menu summary

“RatioControl” is included in the “Params & Display” menu.
It is divided into:
– “GasSettings” 
– “OilSettings” 
– “Auto/Manual/Off”
– “Times” 
– “ShutdownBehav” and
– “ProgramStop”.

With the menu “GasSettings” and “OilSettings” 
Each fuel can be set completely independent of the other.
(this will be detailed later)

Times
The ramp times of the stepping motors are factory preset.
The modulating ‘’OperatRampMod’’ stipulates the run time of
the motors during burner operation.
The preset time is 30 seconds, 
the setting range is 30 to 120 seconds.

‘’OperatRampStage’’ is the run time in multi-stage operation.
The preset time is 10 seconds,
the setting range is 10 to 30 seconds.

The drive ramp stipulates the run time of pre-purge positions
and the ignition position.
For this the relevant settings have been defined.

Setting:
Monobloc burners size 30–50 ➞ ramp time W-FM ➞ 20 sec  / ramp time VSD ➞ 15 sec
Monobloc burners size 60–70 ➞ ramp time W-FM ➞ 30 sec  / ramp time VSD ➞ 25 sec 
Duobloc burners WK ➞ ramp time W-FM ➞ 30 sec  / ramp time VSD ➞ 25 sec

multiflam
Monobloc size 30–70 3LN ➞ ramp time W-FM ➞ 30 sec  / ramp time VSD ➞ 25 sec
Duobloc WK 70 3LN ➞ ramp time W-FM ➞ 60 sec  / ramp time VSD ➞ 55 sec

“ShutdownBehav”
This parameter stipulates, 
how the ECR behaves during a controlled shutdown.
0 – Stepping motor stops
1 – Post purge
2 – Off position (“HomePos”)

“ProgramStop”
With the program stop facility, 
the start up procedure
can be held at defined positions.
The program continues,
when the program stop is deactivated.
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Ratio – Menu Summary

Params & Display
Special Positions

Home Position

Prepurge Position

Ignition Position

Postpurge Position

Program Stop

Reset Ignit Position

Curve Params

Load Limits

Load mask out

Special Positions

Home Position

Prepurge Position

Ignition Position

Automatic

Burner on

Burner off

Stop_Ph_xx

Postpurge Position

Program Stop

Reset Ignit Position

Curve Params

Load Limits

Load mask out

P
ro

g
ra

m
Gas Oil

A
u

to
/M
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al

S
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p
Settin

gs Settings

O
ff

Behaviour Tim
es

Shutdown
Operat Ramp Mod.

Operat Ramp Stage

Time No Flame

Home Position

Postpurge Position

Unchanged Position

Ratio Control
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Principle of electronic compound regulation

Pre-requisite for burner start is
the presetting of the ignition positions
for the air and fuel stepping motors.

With these presettings the burner start commences 
up to fuel release position. 
The burner stops in ignition load position. 
(ProgramStop 44)

The predetermined stepping motor positions 
in the menu ‘’Ignition positions’’
are copied with the enter key and used directly 
as curve point P1.
Depending upon safe combustion quality, 
it is possible to save these motor positions with or with-
out alteration as curve point P1.

From this P1 setting, 
a reference line for each motor is extrapolated.
Theses lines begin at curve point P1,
and are projected linearly to the programming point 
of the motors, and ends at 90° <).

If, starting from point P1, 
the load setting is then increased,
all motors follow the predetermined reference lines 
at their own variable speeds.
This means, all motors reach their new load positions 
at the same time; and waiting times for motors 
to catch each other up is eliminated.

The load setting is increased progressively only if there
are no corrections required for combustion
quality or flame stability.

At the next new load position now attained,
the stepping motor’s position 
is assigned to curve point P2.
Each stepping motor can now be re-adjusted.
Once a safe operating condition has been achieved,
all values are saved as P2.

As a result of saving this new position P2,
a correction of all the higher load reference lines 
previously set is made.
Points P1 and P2 of each stepping motor 
describes a section with those saved gradients, 
which are further extrapolated beyond P2, 
and ends at 100% load.

An extrapolated gradient larger than
100% load and greater than 90° <). rotation 
is not possible.

Following this gradient correction,
the same procedure as described for curve point P2 
is carried out until the burner reaches 100% load.
Up to 15 programming curve points are available 
for this procedure.
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Principle of eectronic compound regulation
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Trial start presetting gas

The menu “GasSettings” includes all parameters
needed to set the electronic compound for the fuel.

In the menu “SpecialPositions” 
one can reach the parameters:
– HomePos
– PrepurgePos
– IgnitionPos
– PostpurgePos 
– ProgramStop
– ResetignitPos 

The ‘’HomePos(Gas)(Air)(Aux)’’ stipulate the 
positions of the stepping motors at Standby.

The ‘’PrepurgePos(Air)(Aux)’’ determines the 
pre-purge opening angle of the air stepping motors.

In the ‘’IgnitionPos’’ 
the correct air mixing pressure can be set,
and the required fuel-air ratio for gas ignition can be set.

Note:
1. “IgnitionPosGas”
a) Burner without an ignition pilot valve.

It must always be ensured that ignition is 
carried out with excess air.
The gas pressure should be preset to 
the valve train table of the I and O manual.
The gas butterfly opening at ignition
is in range 10 to 20° <)..

b) Burner with an ignition pilot valve.
To avoid flame failure during switch-over
from the ignition pilot to 2nd main gas valve,
the gas butterfly opening should be set to 10° <)..

2. “IgnitionPosAir”
During ignition of the fuel, the pressure in the 
combustion chamber increases.  
The burner has to counteract this resistance to avoid 
a return flow of the combustion gases back towards 
the burner.  
Therefore, ignition with open air damper and matching
of the mixing pressure by motor speed alone 
is not possible.
A presetting for the air damper of 30° <). 
is recommended.
The actual air damper opening will be determined later
when the mixing pressure measurement is known.

3. “IgnitionPosAux” (mixing head)
The moving air sleeves in the mixing head 
are closed during ignition. With a static mixing head, 
the combustion head must be pre-adjusted 
for the required burner rating, 
relative to the operating points in the 
capacity graph in the I and O manual.

4. “IgnitionPosAux2” or 3
Auxiliary motors for special applications
such as a second gas type, flue gas damper etc.

5. “IgnitionPosFC” (speed control)
The motor speed at ignition, 
depends on the type of burner.
Gas burner NR 70%
Gas burner LN 70%
Gas burner 3LN 70%

Should the mixing pressure for ignition be 
outside of the limit specified, an adjustment to the air 
damper’s position has to be made.

Post purge positions
The parameter “PostPurge” position allows 
separate setting of each stepping motor.  
Factory preset settings are provided. 
In practice, setting values are required to be those  
that ensure adequate cooling air for the mixing head,
but which at the same time do not cause too great 
a cooling of the heat exchanger during shut burner down.
The speed of the frequency converter must not be
set below 10%.

‘’ProgramStop’’:
24 ‘’PrePurgP’’:  Stop in nominal load pre-purge position
32 ‘’PreP FGR’’: Stop in nominal load pre-purge position

for FGR
36 ‘’IgnitPos’’:    Stop in ignition position prior to actual

ignition
44 ‘’Interv 1’’:     Stop in ignition position after the 1st

safety time
52 ‘’Interv 2’’:     Stop at the end of 2nd safety time
72 ‘’PostP Pos’’: Stop air damper in post-purge position

(shutdown)
76 ‘’PostP FGR’’:Stop air damper in post-purge position

for FGR

‘’ResetignitPos’’
The settings of the ignition position for gas, air and auxil-
iary motors are deleted.
Any pre-set programmed curve points 
P1 and upwards remain.
The burner can no longer start without ignition position
details.

Note:
When supplied, a preliminary ignition position
and the programming curve point P1 are factory preset.
(These values are required 
for initial burner commissioning)
To prevent the burner from igniting, 
before it is commissioned on site,
a program stop has been set in phase 36.
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Trial Start Settings Gas

S pecial Positions
H ome Position

Home Pos GasHome Pos AirHome Pos AuxHome Pos Aux 2Home Pos Aux 3Home Pos VSD

0.0°0.0°0.0°0.0°0.0°0.0%

90.0°90.0°90.0°90.0°100%

10.0°30.0°0.0°0.0°0.0°70.0%

I gnition Position
I gnition Pos GasI gnition Pos AirI gnition Pos AuxI gnition Pos Aux 2I gnition Pos Aux 3I gnition Pos VSD

P repurge Position
P repurge Pos AirP repurge Pos AuxP repurge Pos Aux 2P repurge Pos Aux 3P repurge Pos VSD

15.0°15.0°25.0°25.0°25.0°50.0%
P rogram Stop

P ostpurge Position
P ostpurge Pos GasP ostpurge Pos AirP ostpurge Pos AuxP ostpurge Pos Aux 2P ostpurge Pos Aux 3P ostpurge Pos VSD

Ph24Ph32Ph44Ph52Ph72Ph76

Program StopCurr : deactivatedNew :   36 IgnitPos

xx.x°xx.x°xx.x°xx.x°xx.x°xx.x%

R eset Ignit Pos
I gnition Pos GasI gnition Pos AirI gnition Pos AuxI gnition Pos Aux 2I gnition Pos Aux 3I gnition Pos VSD

Params & Display

Ratio Control

Gas Settings



Text for Slide 7.4
Combustion Manager W-FM200

Trial start presetting oil

The menu “OilSettings” includes all parameters
needed to set the electronic compound for the fuel.

In the menu “SpecialPositions” 
one can reach the parameters:
– HomePos
– PrepurgePos
– IgnitionPos
– PostpurgePos 
– ProgramStop
– ResetignitPos 

The ‘’HomePos’’ stipulate the opening angles of
the stepping motors at burner standby, 
displayed in the parameter 
“HomePos” selected in menu “RatioControl”.

With ‘’PrepurgePos’’ the service engineer 
determines the opening angle of the air 
stepping motors and stipulates the speed
of the burner motor.

In the ‘’IgnitionPos’’ the correct air mixing pressure 
can be set,
and the required fuel-air ratio for gas ignition can be set.

Note:
1. “IgnitionPosOil” (position of oil regulator)

The ignition position for oil can be found on the 
burner test sheet (Brennerstammblatt).
The indicated position shown corresponds to the 
the degree of angle of the stepping motor.

2. “IgnitionPosAir”
During ignition of the fuel, the pressure in the 
combustion chamber increases.  
The burner has to counteract this resistance to avoid 
a return flow of the combustion gases back towards
the burner.  Therefore, ignition with open air damper
and matching of the mixing pressure by motor speed
alone is not possible.
A presetting for the air damper of 30° <). 
is recommended.
The actual air damper opening will be determined later
when the mixing pressure measurement is known.

3. “IgnitionPosAux” (mixing head)
The moving air sleeves in the mixing head 
are closed during ignition.
With a static mixing head, 
the combustion head must be pre-adjusted 
for the required burner rating, 
relative to the operating points in the
capacity graph in the I and O manual.

4. “IgnitionPosAux2” or 3
Auxiliary motors for special applications
such as second fuel Kerosene, flue gas damper etc.

5. “IgnitionPosFC” (speed control)
The ignition motor speed depends on the type of burner.

Oil burner with separate pump
NR 80%
1LN 80%
3LN 80%

Oil burners with integral oil pump 
NR 80%
1LN 80%
3LN 80%

Should the mixing pressure for ignition be 
outside of the limit specified, an adjustment to the air 
damper’s position has to be made.

Post purge positions
The parameter “PostPurge” position allows 
separate setting of each stepping motor.  Factory preset
settings are provided.  In practice, setting values are
required to be those that ensure adequate cooling air for
the mixing head, but which at the same time do not
cause too great a cooling of the heat exchanger during
shut burner down,. The speed of the frequency converter
must not be set below 10%.

‘’ProgramStop’’:
24 ‘’PrePurgP’’:  Stop in nominal load pre-purge position
32 ‘’PreP FGR’’: Stop in nominal load pre-purge position

for FGR
36 ‘’IgnitPos’’:    Stop in ignition position prior to actual

ignition
44 ‘’Interv 1’’:     Stop in ignition position after the 1st 

safety time
52 ‘’Interv 2’’:     Stop at the end of 2nd safety time
72 ‘’PostP Pos’’: Stop air damper in post-purge position 

(shutdown)
76 ‘’PostP FGR’’:Stop air damper in post-purge position 

for FGR

‘’ResetignitPos’’
The settings of the ignition position for oil, 
air and auxiliary motors are deleted.
Any pre-set programmed curve points 
P1 and upwards remain.
The burner can no longer start 
without ignition position details.

Note:
When supplied, a preliminary ignition position
and the programming curve point P1 are factory preset.
(These values are required for 
initial burner commissioning)
To prevent the burner from igniting, 
before it is commissioned on site,
a program stop has been set in phase 36.

Print No. 83157402 Copyright © by Max Weishaupt GmbH, D- 88475 Schwendi

7.4 - April 2007



S
lid

e
 7.4

C
o

m
b

u
stio

n
 M

a
n

a
g

e
r W

-F
M

2
0

0

A
p

ril 2
0

07
C

op
yrig

ht ©
 b

y M
ax W

eishaup
t G

m
b

H
, D

- 8
8

47
5

 S
chw

end
i

Trial Start Settings Oil

S pecial Positions
H ome Position

Home Pos OilHome Pos AirHome Pos AuxHome Pos Aux 2Home Pos Aux 3Home Pos VSD

0.0°0.0°0.0°0.0°0.0°0.0%

90.0°90.0°90.0°90.0°100%

27.0°30.0°0.0°0.0°0.0°80.0%

I gnition Position
I gnition Pos OilI gnition Pos AirI gnition Pos AuxI gnition Pos Aux 2I gnition Pos Aux 3I gnition Pos VSD

P repurge Position
P repurge Pos AirP repurge Pos AuxP repurge Pos Aux 2P repurge Pos Aux 3P repurge Pos VSD

00.0°15.0°25.0°25.0°25.0°50.0%
P rogram Stop

P ostpurge Position
P ostpurge Pos OilP ostpurge Pos AirP ostpurge Pos AuxP ostpurge Pos Aux 2P ostpurge Pos Aux 3P ostpurge Pos VSD

Ph24Ph32Ph44Ph52Ph72Ph76

Program StopCurr : deactivatedNew :   36 IgnitPos

xx.x°xx.x°xx.x°xx.x°xx.x°xx.x%

R eset Ignit Pos
I gnition Pos OilI gnition Pos AirI gnition Pos AuxI gnition Pos Aux 2I gnition Pos Aux 3I gnition Pos VSD

Params & Display

Ratio Control

Oil Settings
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Optimising mixing pressure for ignition

The combustion-air volume required for ignition 
can be set with the mixing pressure.
To carry out this setting,
it is necessary to start the burner
in menu ‘’Auto/Manual/Off’’.

Note:
The display does not switch over
to the commissioning mode.
If this is required,
you can go to the menu ‘’Normal Operation’’ 
by pressing the INFO key, and by pressing
the ENTER key commissioning information is displayed.
By pressing the ESC key twice 
you can return the system.

The burner runs up to the ignition position.
The ignition itself depends on the fuel:
Oil   ➞ long pre-ignition
Gas ➞ short pre-ignition

By selecting the menu “IgnitionPos’’,
with the control circuit closed 
(on oil and combi burners auxiliary motor 0° <).
on multiflam® 18° <).)
and with the burner motor running,
the air damper setting can be adjusted 
so that the required mixing 
pressure for ignition is attained.

Attention:
The stepping motor only runs 
to the newly adjusted position,
when the new setting has been saved with ENTER.

From experience, the position of the gas butterfly 
for ignition on burners without ignition pilot valve
is in range ≤ 10° <).. and
on burners with ignition pilot valve it is at ≥ 10° <)..

The combustion manager W-FM200
only continues through ignition phase during start-up,
when the “ProgramStop’’ has been reset to the 
next “ProgramStop’’ or “ProgramStop’’ is deactivated.
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“ProgramStop’’ phase 52

Phase 52 is reached after completion of the second
safety time.  From here on it is ensured that the
gas quantity is controlled by the gas butterfly.
(the same for direct ignition or pilot gas ignition)
Now, the gas pressure can be adjusted to the 
I and O manual (relative to combustion chamber 
pressure/suction, if known).
If excess air becomes insufficient, this can be 
corrected via the gas butterfly.  
At a later restart this will benefit the ignition behaviour.

Once the oxygen content in the flue gases reach 4 to 5%
the “ProgramStop’’ is deactivated.
Initial commissioning can continue.
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Adjustment fuel / air compound

When setting the curve parameters, 
the display is sectioned into 
a left and right area.
The active area is shown in blue on the slide.

Left is the selection "Point" or "Manual".
Point is selected 
to change or reproduce preset values.
This setting can be carried out with the burner
in standby or operation.

"Manual'' is selected
as no commissioning values have previously been set.
This is the normal condition 
during the initial commissioning

Following burner start, 
and the setting of the mixing pressure,
and by activating "ProgramStop'' Phase 52,
the commissioning program runs
up to the fuel release.

When the flame signal is received, the gas pressure
can be set according to the tables in the I+O manual.
This improves the flame stability in ignition position
and subsequent load changes up to full load.

Once "ProgramStop'' Phase 52 has been deactivated 
and curve parameter has been selected
the display shows the ignition position values copied
including the corrections from phase 52.
The rating displayed corresponds to the fuel position
of the motor.

Point programming
Point programming is used to change
existing air, fuel or load positions.
This mode is also used to enter 
pre-determined curve data.

By selection "Point" and pressing the Enter key,
the query: change? delete? appears in the display,
and one can access the motor positioning.
The motors' position is accessed 
by selecting "Change".
Using the dial knob the relevant stepping motor 
is selected and activated with Enter.
The new stepping motor position is selected
using the dial knob and confirmed with Enter.

To leave the menu, press the ESC key.
A further query follows for saving or deleting the values.

Manual programming
If it is not necessary to make a correction,
manual programming can be
activated using the dial knob.
The copied ignition position values are then 
automatically stored as point 1(P1)
and provides a starting position 
for programming point 2 (P2).

Under the display showing "Manual"
the current load setting of the burner 
is displayed as a percentage.
This load setting can be changed 
using the dial knob
and all motors will change their opening angles
relevant to the programmed point reference lines.

If a critical combustion condition is being created
(flame stability or CO)
the load position can be assigned to the
program point with the Enter key and the 
right half of the display becomes active.
Now the positions of the stepping motors 
can be readjusted in the same manner 
as during programming the points for fuel, 
air damper and/or auxiliary stepping motor.

Irrespective of whether corrections were made or not,
you leave the program by pressing ESC
and answering the query
Save by pressing Enter
or Delete by pressing ESC.

"Delete" returns the system to the original data
before changes where made to the load point
When saving, the system continues to 
the next program load point.
The values for the new load point are
then saved as the original values of the previous point.

To return from the automatically 
activated point programming to
the main programming, the 
ESC key is pressed.
With the dial knob "Manual" is activated
and thus the current load position is displayed,
which can be changed with the dial knob.
The process is repeated, until the burner 
has reached 100% load.
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Fuel/Air Compound – Point/Manual Adjustment 

Point Load : 17.0Fuel : 17.0Man Air : 26.0Aux : 0.0

O2 Load : 43.04.3 Fuel : 46.2Hand Air : 52.4: 43.0 Aux : 34.0

Point Load : 17.01 Fuel : 17.0O2 Air : 26.04.3 Aux : 0.0
Point Point1 change?Man delete?

O2 Load : 17.03.5 Fuel : 19.0Man Air : 26.020 Aux : 0.0

Point Load : 17.0Fuel : 17.0Man Air : 26.0Aux : 0.0

O2 Load : 43.03.3 Fuel : 48.7Man Air : 52.4: 43.0 Aux : 34.0

esc

Load: 17.0 Fuel:19.0Air: 26.0 Aux:  0.0Store   –> EnterCancel –> ESC min. 5 points

O2 Load : 17.04.8 Fuel : 17.0Man Air : 26.0: 17.0 Aux : 0.0

esc

Params & Display

Ratio Control

Gas Settings

Curve Params

ActuatorPositionsF ollowedNot followed
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Save point P1

Once this operating position has been reached,
the curve parameter is selected in menu 
“Params & Display” then
“RatioControl” and “Setting Gas”.
If no curve points exist, the data of the ignition
position are copied for programming point P1.

These settings are displayed 
as identical values to ignition, 
providing no programming adjustments 
have been made in the section Point / Manual
.
Following the combustion optimisation in phase 52,
the settings can be saved without alteration.
Select setting “manual” with the dial knob
and confirm with Enter.

Now point P2 is displayed with 
the setting values of point P1.  
Using the dial knob, the load is now manually
increased towards full load.

Procedure is identical to W-FM100.

Note:
During curve parameterise operations, 
a flashing exclamation 
mark (!) appears in the bottom left of the display.
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Optimising nominal load (full load)

On full load the gas throughput pressure 
has to be corrected first.
(Table I and O Manual)
Due to its control characteristic, 
the gas butterfly must not be opened 
further than 60 to 65° <)..

A best possible combustion quality,
across a large ratings range has the prerequisite,
that the mixing pressure is at its optimum value.

For the combustion air volume setting, this means
that the speed has to be set to a minimum 
relative to the load and the emission limits.
The position of the mixing head should be 
adjusted for the maximum mixing pressure, 
and this in turn
makes the air damper operation most effective 
at each point.
(often possible: is droning)
When using the additional oxygen trim control
it guarantees an effective correction of the damper.

Generally:
The combustion limit must be determined
at each programming point and should be recorded
together with the residual oxygen content in the flue gas.
As a basis for this the excess air required
is a minimum of 20 to 25%.
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Optimising P1

Following full load optimisation
the compound is driven down to the load point P1.

It is recommended
initially, to carry out a CO control measurement, 
because the gas pressure was re-adjusted at full load
during full load optimisation. 
Then the fuel throughput should be checked.
If the resultant rating is greater than 
that required for partial load,
the fuel throughput should be reduced as the next step.

The combustion quality should then be optimised 
by means of the motor speed 
and the air damper position.
Relative to the type of burner, 
the motor’s speed guide value 
should be adhered to.

Speed presettings:

Gas burner
NR 40%
LN 50%
3LN 50%

Oil burner with separate pump
NR 50%
1LN 60%
3LN 60%

Oil burners with pump fitted
NR 70%
1LN 70%
3LN 70%

As the final step, 
the gas throughput measured is converted 
as a percentage value in relation
to the full load throughput.
The resultant percentage is entered as the load point.

As a result of this entry
all stepping motor positions from P1 in 
the X axis are moved to this new ratings value.
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Insert load points

Once point P1 has been optimised 
as burner minimum load,
and point P2 optimised as burner full load,
intermediate load points can be inserted, 
each with its own fuel/air ratio.
It is recommended that a 10% load scaling is used.

As a new load point is inserted
its number is  always
the number of existing load point plus 1.

The operating settings of the stepping motors 
for a new intermediate load point 
are always the stepping motor settings 
of the burner load point at which you entered.

In the “Manual” setting
and with the burner operating,
the load is set to the required percentage value,
at the load point that is to be optimised, for example:
30%, 40% etc.
Now a combustion quality optimisation can be made
at each of the load points previously sub-divided 
into percentage values.

When using oxygen trim control, 
the combustion quality limits
must be determined and recorded at
each programming percentage point.
Using this, the combustion limit curve
can be drawn, which is used as the basis 
for setting the oxygen monitor 
and the residual oxygen set point curve.

When these new values are then saved, the load points 
are automatically resorted corresponding 
to the load percentage,
for example: the new point P3 is now point P2,
point P2 becomes point P3.

It is possible to optimise
the fuel/air ratios with up to 15 points.

Attention:
When using oxygen trim control point P2 
must then represent the minimum utilised rating 
of the burner.
Point 1 is important, 
and remains in the programmed system, 
and provides a control latitude for the combustion air 
to be trimmed when the burner is operating
at the minimum operating point P2.

There must be sufficient control spacing 
between P1 and P2.
(According to Siemens: 

P1 is to be half the rating of P2)
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Insert set point
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Check gas quantity – 
capacity calculation

Load:45.0 Fuel:24.0Air: 31.0 VSD: 59.0Store   –> EnterCancel –> ESC

esc

Point Load : 45.03 Fuel : 24.0O2 Air : 31.03.5 VSD : 59.0

Point Load : 45.02 Fuel : 24.0Man Air : 31.0: 45.0 VSD : 59.0

New arrangement 
according to load value
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Diagram - Combustion Quality Line / 
Oxygen Correction Line

The diagram shows an example of a CO/Soot
limit curve across the total operating range
of the burner.
This determines the residual oxygen compound curve
with 20 to 25% excess air.

To achieve a greater turn down ratio, it is sometimes 
advantageous, to idealise the CO/Soot limit curve
and also the oxygen compound curve.
In this case, to idealise means, at the lower end of the fir-
ing range to sacrifice say,
0.2 to 0.3% oxygen trim to provide 
a little more excess air.
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Diagram – combustion quality line / O2 ratio line
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O2 sensor

QGO20
Its measuring element is a cell in the form of a test tube
containing Zirconium Dioxide (ZrO2)  ➞ ceramic material
stabilised with 8% Yttrium-Oxide (Y2O3). 

These constituents as a solid electrolyte 
have integrated holes allowing ions 
of oxygen to traverse through the electrolyte.

The electrolyte is contained in a sheath made of porous
platinum. 
Additionally, the current version of sensor has a protec-
tive
ceramic layer.  This is to protect the platinum layer
of the sensor from dirt and thus increase its life span.
The Zirconium Dioxide becomes permeable to ions of
oxygen at temperatures above 500°C.
The platinum acts as a catalyst for the conversion of gas
molecules into ions, and as ions of oxygen pass through
the sensor the electrodes enable the voltage
produced to be monitored. 

By using a heating coil, the solid electrolyte 
is maintained at a constant temperature 
of 700°C ± 15K.

Cell voltage
The inner chamber of the measurement cell, 
which is hermetically sealed from the flue gases, 
is referenced to the air in the boiler room through
the sensor head.

Therefore, the oxygen concentration within the cell 
is always 20.9%.
When measurements are taken the boiler room’s air
takes on the role of the reference gas. 

The QGO is a relative-oxygen measuring unit.
The display 20.9% oxygen always relates
to the reference gas (VN = 0),
irrespective of the actual percentage value may have.
Any change in the actual oxygen content in the air
behaves proportionally to changes of
the measured value.

An absolute measuring unit must be 
supplied for use at higher altitudes
or with higher humidity for example,
if the display is also required in percentage terms.

The different in the oxygen concentrations 
(O2 partial pressure)
between the inside and the outside of the cell,
creates an electrical potential difference at the
platinum electrodes, the so-called Nernst Voltage.

With a constant operating temperature of the cell
and a constant oxygen content in the reference gas in
the inner cell, the value of Nernst Voltage becomes
representative of the oxygen concentration 
on the outside of the cell,
which is exposed to the sampled flue gas.

The oxygen content of the sampled gas
can therefore be calculated directly from
the voltage created.

Principle of gas flow through the sensor.
At the inner wall surface of the flue gas duct, 
a lower static pressure, 
when compared with the centre core exists, 
so creating a gas-flow.
The cell’s inner sensor has a temperature 
of approx. 700°C.
As a much lower temperature exists in the flue gases 
a thermal rise is created (buoyancy effect),
which provides the sampled gases 
to flow through the sensor.
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Characteristic line

Due to the logarithmic function,
the characteristic line shows that, 
the measuring sensor gives increasing
accuracies with decreasing oxygen values.

At 700°C the following points result;

10 % O2 =    15.5 mV
1 % O2 =    63.7 mV

0.1 % O2 =  112.2 mV

Max. voltage at measuring element = 800 mV!

The spanning range of these values is the interesting
aspect for oil and gas firing!

When switching the sensor on and off
thermo voltages are created by temperature differences,
and these can be up to 100 mV, positive and negative
readings.

Therefore, during the cell’s heating up phase,
the display shows oxygen values, that make no real
sense. 

It is therefore recommended, that the sensor
is switched on two hours prior to the commencement
of commissioning, and control settings.
Providing the sensor has been connected correctly
it will be heated to its set point temperature of
700°C after approximately 15 minutes.

Higher reference oxygen values, 
above 20.9% have, as a matter of interest,
only a marginal influence on the residual oxygen readings 
where the flue gases have less than 10% oxygen content.

The 20.9% point can be checked
by bridging B1– M1.
➞ Inlet voltage 0 V

The QGO sensor no longer has a test gas connection!
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Characteristic line (sensor voltage)
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Mounting the sensor

QGO sensors must only be mounted using the 
relevant flanges, and to the attached drawing.
There must be no infiltrated air between the burner 
and the installed position of the QGO sensor, 
and no leakages into the double-skin section 
of the flue gas ducting. 
Care must also be taken to ensure that back washing 
of infiltrated air downstream of the sensor is avoided.
As little as 1% infiltrated air will give a false measurement
of 0.2% residual oxygen.

The sensor should be fitted as close as possible to the
appliance’s flue gas outlet, 
but no closer than one flue gas
duct diameter from the flue gas outlet.

The sensor must not be 
mounted pointing upwards from below.

The sensor should not come in contact with flue gases
in its unheated state, and should therefore only be fitted
when the oxygen trim control is to be commissioned. 

The most advantageous installation position is from
above vertically or at an angle of 45 degrees from the
vertical.

The minimum distance between inside wall of the flue gas 
ducting and flue gas sample discharge hole is 10 mm.

Velocity flue gas ϑ:
min.:  1m/s 
max.: 10m/s

Calculating the flue gas velocity:

QB x L x λ x T + 273
ϑ = 273

d2 x 0,785 x 3600

Legend:
QB = Fuel throughput (kg/h) (m3/h)
L = Air requirement (m3/kg) (m3/m3) 
λ = Excess air
T = Flue gas temperature (°C)
d = Diameter pipe(m)
ϑ = Flue gas velocity (m/s)
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Mounting the sensor

gasdicht  geschweißt min 10 mm

nicht isolieren

Sensor position

Mounting

min.
1x Ø

Ø

bis 45°

10…20°<) 

Sealed welding

Don´t insulate

up to

Air
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O2 module

The picture of the O2 module
with its cover removed showing the connection terminals.

The sensor heating of the O2 module requires
a supply voltage.
This should be connected to plug Rast 5
terminal rail X10 Pin 4, 5, 6.

The sensor heating for the QGO 20 should be 
connected to terminal rail X10 Pin 1, 2, 3.
This voltage heats the sensor to 700°C.
Located directly below this terminal rail 
is a unit fuse. The circuit board cover
has to be removed to access this.

The sensor signals are taken from plug Rast 3.5
This is terminal rail X1.

Voltage supply is made using the connection cable
W-FM200 to O2 module. (12V AC1, 12V AC2)
The prepared signals of the O2 module
are transferred by the CAN-Bus.
If the O2 module is the final unit in the CAN-Bus loop,
the bus loop closure should be made.

The CAN-Bus 2 connection gives the possibility
of connecting additional auxilary stepping motors.

When used, the flue gas temperature sensor Pt1000
or Ni1000 LG is fitted to terminal rail X6.

When used, the air intake temperature sensor Pt1000
or Ni1000 LG is fitted to terminal rail X7.
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O2-Module

Mains voltage Heating QGO-sensor

CAN-BusAir intake sensor

Bus termination

Fuse

Flue gas sensor
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Electrical connection of the QGO sensor

The 6 core connection cable between the
terminal rail X1 of the O2 module and the sensor
is equipped with a screened cable in twisted pairs 
(6 x 0.25 mm2).
One side of the screening should be fitted to 
the mounting plate of the O2 module.
GND and earth must not come into contact.

Sensor heating L, N, PE should be connected to 
terminal rail X10 Pin 1, 2, 3 with a minimum of 
3 x 0.75 mm2 conductors.
The cable to Q4/Q5 must be laid separately 
to other conductors.
Cable gland = 8 mm. maximum diameter

The supply voltage for the O2 module
is connected to terminal rail X10 Pin 4, 5, 6.

Temperature sensors for flue gas, 
and air intake temperatures, 
can be fitted to the O2 module
for determination of the combustion efficiency.
The sensors types are:
Pt 1000 or Ni 1000 LG

Sensor test
A sensor test is carried out every 23 hours.
A constant residual oxygen value 
must be available for this test.
This prerequisite is met following pre-purge 
or at a purposely held and steady firing rate.
If a steady firing rate condition 
is not encountered within 24 hours,
the firing rate is “frozen” momentary, 
and a test is carried out.

There are two criteria for recognition of
wear and tear of the sensor:
a) Internal resistance of upto 5 Ohms, 

or more than 150 Ohms
b) Response time factor Tau, 

of more than 5 secs.

Note:
The documentation mentions moisture or dew,
however this can not be called up as a parameter.
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X
1

X
1

0

1

1

X
6

11

X
7

11

Cable diameter max. 8 mm

Terminal screening

230V AC 50…60Hz

230V AC 50…60Hz

0…33mV

12…18V / Ra = 20Ω

0…2V / R i > 100kΩ

Signal

Air temp. Pt1000/Ni1000 

Electrical connection of the QGO-sensor 

Nernst voltage

GND (M)

GND (M)

Thermocouple voltage

Supply ϑ-Comp.

Signal of ϑ-Comp. 1µA/K

Sensor heating (N)

Sensor heating (L)

Terminal screening

Signal

Flue gas temp. Pt1000/Ni1000 

Earth (PE)

Supply voltage (N)

Supply voltage (L)

Earth (PE)

Fit screen to ground tag
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Flue gas extraction

The optionally available flue gas extraction is used for
installations with O2 trim, which burn distillate and 
residual oils, as well as for installations with unfavourable
flow ratios in the flue gas.

The picture shows the mechanical composition of the
extraction unit without housing cover.

The sensor flange is used for installation and flue gas
sampling. This should be welded on as shown in the
installation drawing. Using a 123 mm spacer allows easy
access to the flange connections if flue gas pipe 
insulation is used.

The extraction unit contains all mechanical and electrical
components. These are:

– The QGO20 sensor
– the injector system with Sinter metal filter
– an FRS pressure regulator in the differential pressure 

connection
– the solenoid valve Y4 for the extraction
– the solenoid valves Y1, Y2 and Y3 for 

compressed air flushing
– heating cartridges in the injector and in the

extraction unit to avoid drops below dew point 
– test points prepared for commissioning
– cooling air lines sensor head cooling

A control panel is also required for the flue gas extraction
system. This contains:

– the control for the flue gas heating with DR 100
– the differential pressure switches to monitor the 

extraction
– a fan with 30 mbar suction pressure
– a pressure switch to monitor the fan
– the control for compressed air flushing 
– the control for controlled shutdown if extraction goes 

to lockout
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Flue gas extraction

Special flange

Sinter metal filter

Spacer

Injector

Test point �–

Differential
press. regulator

Test point �+

Flue gas flow peressure

Injector suction

Vent opening

Connection compr. air flushing

Solenoid valve Y4

Terminal rail

Ports for heat cartridges
Solenoid valve Y1

Solenoid valve Y2

Three way valve Y3

Sensor head 
cooling

Spare connection *)

*) T piece for additional
sensor head cooling 

Comp. air connect.

O2 sensor QGO20

Test point “P+”
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O2 trim with flue gas extraction 

An optional flue gas extraction is available for installations 
with O2trim, which burn distillate and residual oils, as well
as for installations with unfavourable flow ratios in the flue
gas. 

An injector is used to extract the flue gases, which
requires a differential pressure supply of 10 mbar.
The negative pressure created in the injector extracts the
flue gas from the flue gas pipe. This flows through a
Sinter metal filter and the O2 sensor and and then returns
through the injector back to the flue gas pipe.

The differential pressure regulation for the injector supply 
is carried out by an FRS controller by disconnecting the
flow pressure on the flue gas side.  The differential 
pressure of 10 mbar is factory preset.

To avoid a drop below dew point, the injector and the
sensor housing are heated. Temperature regulation 
is carried out by the DR100 controller, adjusted to a 
set point of 130 °C.

The extraction unit is monitored by three pressure 
switches.
– Pressure switch F12 monitors the fan pressure.

This must not fall below 25 mbar.
– Pressure switch F11 monitors the flow through the 

sensor.  If soiling is present in the area of extraction 
the differential pressure increases to an unpermitted 
level. The max. pressure switch switches. 

– Pressure switch F10 monitors the negative pressure 
created by the injector. If the injector becomes soiled, 
the differential pressure decreases. The pressure 
switch switches, if the pressure falls below the 
set value.

Blowing out the Sinter metal filter with 
compressed air
Via a timer relay, the filter is flushed through every
10…24 hours.  Blowing out dust and soot takes 
approximately  3 seconds.
Flushing is released via solenoid valves Y2 and Y3. 
To protect the sensor from high pressure, solenoid valve
Y1 closes the connection to the sensor.

During the blowing out process, there is no 
representative O2 value present at the O2 sensor. It is
therefore necessary to interrrupt O2 trim without there
being a fault.

Fault conditions can occur during flushing caused by the
max. pressure switch  F11 because the injector  
creates the maximum negative pressure when
solenoid valve Y1 closes. 
Furthermore, a critical situation is formed directly after the
flushing process, as the section from Sinter metal filter to
solenoid valve Y1 is now filled with air. For a short time,
this allows an O2 content of 20.9 % to reach the sensor.

Problem solving
1. The switch contact of the max. pressure switch F11 

reacts with a time delay of 10 seconds.

2. Short term CAN-Bus separation. 
(O2 module to W-FM200) 
No data can be transferred from the O2 module to 
the W-FM200.
At the same time a blocking resistor is activated.

Switching off O2 trim   
If a pressure switch signals a fault condition for a longer
period of time, a long term CAN-Bus separation with 
activation of a blocking resistor takes place.
If the type of operation »ContAutoDeact« is selected, 
the burner continues running on the compound curve. 
If type of operation »O2 Guard/O2 Controller« is 
selected, a safety shutdown is initiated.  
If the system is fault free when the test phase is 
completed, start-up is repeated, if not lockout is initiated.
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DR 100

O2 trim with flue gas extraction 

Luft

Compr. air [6 bar]

Line heating

Sensor head cooling

Fan

min. Pressure switch
setting 25 mbar

Differential pressure regulator

Injector

max. pressure
switch

min.pressure
switch

QGO20

∆P 10 mbar

Flue gas […500°C]

F12

F10

F11

Y1
Y2

B2

E2

Y3

E3

E1

P+

Y4

30 mbar
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Setting pressure switch F11

Function:
The pressure switch F11 monitors the flow through the 
sensor.  If soiling is present in the area of extraction 
the differential pressure increases to an unpermitted 
level. The max. pressure switch switches.

Setting
The test points required for differential pressure
measurement have been prepared by the factory.
A pressure measuring device is connected to test points
+ ��and  – �.  During the first phase, the differential 

pressure at normal operation is measured. 
During the second phase, the differential pressure arising
from a fault condition is measured. This is simulated by
closing solenoid valve Y1.
(Push red slide switch on timer relay K1downwards.) 

A mean value is determined from the two measured 
values and this is set at pressure switch F11.
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Setting pressure switch F11�� 23
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Diff. pressure mesurement in operation (load independant) Differential pressure measurement with Y1 closed

PFlue gas +12 mbar

+12

– 4

Close solenoid valve 
➞ Timer relay K1 
➞ rpush red switch 

down

Y1
Solenoid valve
normally openY1

F11 F11

Set.pressure =
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2
=
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Setting the pressure switch F10

Function:
Pressure switch F10 monitors the negative pressure 
created by the injector.
If the injector becomes soiled, the 
differential pressure decreases. 
The pressure switch switches if the pressure 
falls below the set value.

Setting
The test points required for the differential pressure
measurement have been prepared by the factory.
A pressure measuring device should be connected to
test points + ��and  – �.
The differential pressure should be measured during 
normal operation.  The setting of the pressure switch
F10 is equal to half the differential pressure. 
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Function diagram 

In a time interval of 10…24 hours, the Sinter metal filter 
is backwashed for a duration of 3 seconds even during 
burner operation.

For the backwashing, solenoid valve Y1 (normally open), 
solenoid valve Y3 (three way valve) and solenoid valve
Y2 (normally closed) are switched.

By closing solenoid valve Y1 excess pressurisation 
of the sensor is prevented.
At the same time, the negative pressure in the sensor
increases due to the injector effect of the suction.

The max. pressure switch F11 switches.
However, the signal is only passed on after the timer relay
delay  (10 seconds).
That means: For the blow out duration of 3 seconds the
switch contact of F11 remains ineffective.

During the blow out time the sensor does not supply any  
representative measurement values. To avoid problems
with the O2 trim the data circuit CAN-H – CAN-L is 
interruped for 8 seconds.

During this time the message  
»Error during return signal O2 module« « ↔ »Warning«
(max. duration of warning: 30 secs. If exceeded the 
O2 trim and the monitoring function are automatically
deactivated).

The O2 trim is interrupted and switches to status 1.
The stepping motors drive on compound curve.

If the CAN-Bus is re-activated, O2 trim starts with the 
preset start-up routine. 

– Status 2 (display in Software ACS 450)
Waiting time 10 * Tau (partial load) 
➞ representative measurement value

– Status 3 (display in Software ACS 450)
Controller initialisation 4 * Tau 
(corresponding to the current load position)
➞ Pre-control

– Status 5 (display in Software ACS 450)
Release O2 trim after 2 * Tau
(corresponding to the current, stationary load position)
➞ O2 trim

Sensor backwashing in Standby operation of W-FM

During the backwash time the message 
»Error during return signal O2 module« ↔
»Start prevented«
(max. duration of: 30 secs. If exceeded the O2 trim and
the monitoring function are automatically deactivated).

In spite of the display »Start prevented« the burner starts
as usual at heat demand.

Note:
Fault conditions are reset using the reset button in the
control panel. 
Attention:
The O2 trim must only be activated after 2…3 minutes.
Deactivation occurs again before this time has elapsed. 
AZL display: Internal access to data set 

repeat alteration
or Implaus. value thermocouple O2 module.

Once control «Reg Auto Deact» has been activated
no O2 value is displayed on the AZL- for 10 minutes.
Once this time has elapsed (heat up phase QGO 20) the
residual oxygen in the flue gas can be reliably measured
and displayed again.
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Function diagram

15 2 3 5

Compressed air cleaning

F11 PS sensor (max.)

F10 PS injector (min.)

F12 PS fan (min.)

Fan pressure

Y4 SV fan open

Y1 SV sensor open

Y3/Y2 SV comp. air open

CAN Bus active

O2 status No.

O2 trim active

Compound curve active

Pre-control active

3 seconds10…24 h

Timer 10 sec

Time

8 seconds

Start function sequence
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O2 module - menu summary

The O2 module consists of four main sections.
– Configuration
– Displayed Values
– Product ID 
– Software version

In Configuration, the adjustments of the
O2 module and the temperature sensor are carried out.

In the menu Displayed Values, information about the
O2 sensor and the sensor temperatures are given.

Product ID allows specific information 
about the development stage of the 
O2 module to be called up.

Software Version gives information 
about the development stage of the programme.
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O2 Module – Menu Summary

0120

O2 Sensor

Sup Air Temp Sens

Flue Gas Temp Sens

MaxTemp FlGas Gas

MaxTemp FlGas Oil

ASN

Product Date

Serial Number

Param Set Code

Param Set Vers

S
W

-Version Produc
t I

D

C
on

fig

uration Displayed
Values

Params & Display

O2-Module

Current O2 Value

O2 Set point

Supply Air Temp

Flue Gas Temp

Flue Gas Temp

Comb Efficiency

QGO Heating Load

QGO Resistance
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O2 module - settings

Configuration
In parameter O2 sensor, the QGO20 
unit currently connected is selected.

SupAirTemp / FlueGasTemp sensors
These sensors are used for determining and 
displaying the combustion efficiency.

Maximum flue gas temperature for fuel Gas/Oil
If the flue gas temperature set is exceeded,
a warning message is given.
The set limit for gas and oil
can be entered separately, and indicates
increased boiler losses.  Plant should be cleaned.
The set point should be approx. 20% higher
than the actual measured flue gas temperature.

Displayed values
Call-up of the measurement values, 
which of course can not be adjusted.

Current O2 value
Actual residual oxygen value measured by the QGO20.

O2 set point
The O2 set point calculated by the system,
is displayed here.

Supply air temperature
Air inlet temperature measured by the Pt/Ni1000 sensor.

Flue gas temperature
Flue gas temperature measured by the Pt/Ni1000 sensor.

Combustion efficiency
Can be read here, providing that all sensors required for
the calculation are fitted and activated.

QGO temperature
Operating temperature of the oxygen sensor.
For the release of the O2 control, 
this must be 700°C ± 15K.  
If the sensor temperature exceeds 750°C
it has been wired incorrectly.
Immediately switch off plant!

QGO heater rating
Display of current heater rating in percentage terms.
The heater rating lies in the range of 0 to 60%.
The percentage given corresponds to an
impulse / pause ratio relating to 2 seconds and 230 V.
60% heater rating corresponds to 1.2 second impulse
and 0.8 second pause.

Heat-up check
Heater rating approx. 12.5% up to 100°C 
sensor temperature then heat-up 
with approximately 60% rating.

In operation approximately 17% heater rating.
If connection is correct, the sensor is heated
and will have reached the set value of 700°C
after approximately 15 minutes.

QGO resistance
The internal resistance is a measurement 
for the function of the sensor.
It changes during the operating time.
Internal resistances of up to 5 Ω or above 150 Ω
indicates ageing of the sensor.
Life expectancy of senor approximately 2 to 3 years.

Product ID O2 module
Here the unit data is displayed.

SW version
Shows the software version used. 

Note:
When switching the sensor on and off
thermal voltages occur due to temperature 
differences, and these can be up to 100 mV,
positive as well as negative.
During the heat up phase, this can
mean that unrealistic oxygen readings 
are displayed.

It is therefore recommended to switch on the sensor
2 hours prior to the commencement of commissioning
and control setting.
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D isplayed Values

O2-Module – Settings Params & Display

O2-Module

ASN Prod. Serial Param ParamDate Number SetCode SetVers.
PLL52.110A200 17.03.04 14 20 400

C onfiguration

P roduct ID O2

S W Version

O 2 Sensor

no SensorPt1000Ni1000
no SensorPt1000Ni1000

no SensorQGO 20

0…400°C

0…400°C

Flue GasTemp Sensor

MaxTemp FlGas Gas

MaxTemp FlGas Oil

Sup Air Temp Sensor

C urrent O2 Value

0…25%

-100…923°C

0…100 %

-100…923°C

0…100 %

S upply Air Temp

F lue Gas Temp

C omb Efficiency

-100…923°CQGO Sensor Temp

0…100 %QGO Heating Load

0…1000ΩQGO Resistance

O 2 Set point

0120
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O2-Control / O2-Guard - menu summary

The main menu O2-Control / O2-Guard 
is divided into the following sub-menus
– Gas settings
– Oil settings and
– Process data

In the system O2-Control / O2-Guard, 
the types of operation,
control parameter, limit values and the 
control ratio can be set separately for gas and oil.
The specific fuel data for efficiency
calculations are also entered in this menu.

Process Data
These are display values for information regarding:

– the calculated combustion efficiency

– the set point of the O2 Control

– Release of the O2 Control with information
– deactivated
– locked

Reason: sensor test, not yet in partial load, etc.
– Delay time at start up (10 * τ)
– Initialisation of Control (4 * τ) ➞ pre-control
– Delay time ratings adjustment

Reason: rating changes outside of the 
switch thresholds

– active ➞ O2 Control
– Delay time switch to measuring

Reason: switch measuring delay for O2 Control
(Counter control prior to reaching the 
O2 minimum range)

– Air rating
shows the load value used to calculate the positions 
of the individual stepping motors.

– Diagnostic code control status (binary code)
Value 0 ➞ no Bit activated ➞ no lockout

O2 Control lockout
Value 1 ➞ Bit 0 activated ➞ O2 limit reached
Value 2 ➞ Bit 1 activated ➞ adaption of LC
Value 4 ➞ Bit 2 activated ➞ sensor test of QGO20
Value 8 ➞ Bit 3 activated ➞ programming mode
Value 16 ➞ Bit 4 activated ➞ incorrect O2 values
Value 32 ➞ Bit 5 activated ➞ no data in O2 module
Value 64 ➞ Bit 6 activated ➞ fault at pre-control

➞ Bit 7 ➞ not used

All combinations of these bits are possible.
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Params & Display

O2-Control/Guard

O2-Control/Guard – Menu Summary

Operating Mode

O2 Control

O2 Guard

Control Param

O2 Crtl Threshold

Lowfire Adapt PtNo

Type of Fuel

Fuel user def

Type of Air Change

O2 Offset Gas

Load Ctrl. Suspend

Filter Time Load

Operating Mode

O2 Control

O2 Guard

Control Param

O2 Crtl Threshold

Lowfire Adapt PtNo

Type of Fuel

Fuel user def

Type of Air Change

O2 Offset Oil

Load Ctrl. Suspend

Filter Time Load

Comb Efficiency

Man Var O2 Control

Release O2 Control

Air-related Load

Diag Reg State

P
rocess

Data
G

as
Settin

gs Oil Setting
s
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O2-Control / Guard - operational data

Operating Mode
auto. deact
Do not select this operating mode!
This is activated automatically, if at operating mode
“conAutoDeact” the O2 control is switched off.
At the same time a warning message is displayed.

man. deact
O2-Control and O2-Guard are deactivated.
The system operates to the commissioned ratio curves.
Attention! The burner will also start with a cold sensor.

O2-Guard
Only the O2 Guard is active. The sensor must have
reached operating temperature prior to start-up.
Otherwise, the start will be inhibited. If the O2 sensing is
started, or if a fault occurs with the O2 measurement, 
the O2 module or the O2 sensor, a controlled shutdown
is carried out, or a possible repetition, if not lockout.
Repetition-counter in Siemens level.  
One repetition is permitted during a single heat request.

O2-Control
The O2 control and the O2 monitor are active.
The data given for O2 monitor applies.

conAutoDeact
The O2 control and the O2 Guard are active.
(Option “automatic deactivation”)
Start-up is carried out prior to the O2 sensor
reaching its operating temperature.  
Activation of the O2 control is carried out 
during operation only after the operating temperature 
has been reached and the sensor test was successful. 

If the O2 sensing is started, or if a fault occurs with the
O2 measurement, the O2 module, the O2 sensor 
or the sensor test, the O2 control and the 
O2 guard are deactivated automatically.

The system drives to the O2 ratio setting.
The operating mode is set to “auto deact”. 
The ABE displays a message regarding the
deactivation.  The fault code remains until
the operating mode has been changed.

Operating mode change is currently only possible
in Access SERV level.  This will however, be changed to 
user level.  This path will also be changed 
for easier access by the end user.

O2-Control
Optimisation menu for standardising the O2 control.
See description O2 controller setting.

O2-Monitor
Setting of minimum oxygen limit for safety shutdown. 
See description O2 monitor setting.

Control Parameter
During standardising the O2 control the PI control 
parameters are determined at full load and at 
programming point P2.  These can be called up
in this menu and manually adjusted.

O2 Control Threshold
The O2 control can be deactivated below an adjustable
rating.  This is necessary, as in large control ranges the
flow to the O2 sensor in partial load is often insufficient.
If the O2 control limit is not reached, the air reduction is
detected and the system runs to the compound curve
(20 to 25% excess air). The limit can be set individually
for gas and oil. The switching hysteresis is 5 percent.

Partial load adaption point
The adaption point for the PI controller parameter at 
partial load can be selected as required. For ratings
below the adaption point the O2 trim is deactivated.

Type of Fuel
For the calculation of combustion efficiency it is important
to define the type of fuel. Fuel gas alone is not sufficient.
If special gases are to be used, the fuel “User defined” is
selected. This makes it possible to enter the calculated
values under “Fuel user-defined”.

User defined fuel
Here, the calculated values for ηF
dependent on the selected fuel are displayed.
The values
V_Lnmin = air volume under normal conditions λ1
V_afNmin = wet flue gas volume at normal condition λ1
V_atrNmin = dry flue gas volume at normal condition λ1
are required for the conversion from O2 wet to O2 dry.
A2 = adjustable constants for ηF
B/1000 = adjustable constants for ηF

are the fuel dependant constants.

O2 content air
Oxygen values of the air as calibration values 
for the oxygen measurement.

Type of air change
In theory:  Air change has no effect on the 

fuel throughput

In practice: Air change does affect the 
fuel throughput

O2 Offset
At load change first the air quantity is increased
by the O2 Offset setting.  Only then are any changes 
made to the fuel rate.

Load controller lockout
see slide 10.6.2

Filter time rating
see slide 10.6.2
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Params & Display

O2 Control

Gas Settings

O2-Control/Guard – Operation datas

auto deactman deactO2-guardO2-controlCon Auto Deac

P -Low-FireI -Low-FireT au Low-FireP -High-FireI -High-FireT au High-Fire

O perating Mode

O 2 Control
O 2 Guard
C ontrol Param

O 2 Crtl Threshold 0… 100%
L owfire Adapt PtNo … 2

Settings
Settings

U ser defNatural Gas HNatural Gas LPropaneButane

T ype of Fuel 

V _LNminV _afNminV _atrNminA2B/1000

9.90
10.93
8.89
0.65

9

F uel user def.

0…5 % 0O 2 Offset Gas
theory / P-airT ype of Air Change

0…25 % 5L oad Ctrl Suspend

4…10 5F ilter Time Load
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O2-Guard 

General
The O2 guard can be used with or
without O2 control.  If on the other 
hand the O2 control is active, 
the O2 guard is automatically in operation.

During parametering of the compound curves
for the O2 control or the O2 guard, 
the O2 guard is deactivated.  
During this period the system is under the supervision
and responsibility of the service engineer.
Only once the relevant operating mode has 
been activated are the monitoring 
and control functions carried out.

Delayed O2 minimum value
Due to the longer time taken 
by the flow of combustion gases through the boiler, 
the currently measured oxygen value at the sensor 
is not the same as the oxygen value measured 
at the end of the flame.
To allow a true comparison of the oxygen’s minimum value
and the actual measured oxygen value, 
the measurement value is delayed 
by a predetermined time factor.
This delay is a software time element combining 
the delay time, and dew factor measured during adaption.

O2-Guard settings
There are two procedures for setting the 
minimum oxygen limit across the regulating range
of the burner.

1. Direct input
Due to the determined CO / soot limit curve 
the minimum oxygen limit can be entered directly 
at each point.
The latitude between CO / soot limit curve 
to minimum oxygen limit should be 
approx. + 0.2 to + 0.3 percent oxygen.
It is advantageous for the CO / soot limit curve 
to be idealised first.  
This means that the limit curve 
only has two reference lines.

Procedure for entering
– Select O2-Guard and confirm with Enter
– Select the point to be set with the dial knob and Enter
– Select minimum O2 value and Enter
– Set the minimum O2 value with the dial knob and Enter
– etc.

2. Determination
If the individual points of the CO / soot limit 
have not been noted down, 
it is possible to return to the settings 
for minimum O2 limit.

Procedure for determination
– Select O2-Guard and confirm with Enter
– Select the point to be set with the dial knob and Enter
– Select P air manual and Enter
– using the dial knob the value
that determines the air reduction rating can be changed.
This means only those stepping motors
which determine air are operated by the changes in value
until the combustion limit has been reached.  
As a control, the O2 actual value is displayed. 
Obviously, in addition, a flue gas analyser 
with CO cell reading is required.  
If the CO / soot limit is reached, 
the oxygen value is increased by 
approx. 0.2 to 0.3 percent and saved with Enter.

This means the first O2-Guard value has been 
entered, all other points are set in the same way.
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O2 Guard – Setting 

O 2 Guard

Point: 1O2-Min Val: 0.0P-Air Man: 0.0

Point:  1O2-Min Val: 0.0P-Air Man: 0.0

Point:  1O2-Min Val: 1.8P-Air Man: 0.0

O 2 Guard

Point: 2O2-Min Val: 0.0P-Air Man: 0.0

Point:  2O2-Min Val: 0.0P-Air Man: 0.0

Point:  2O2-Act Val: 4.8P-Air Man: 19.1

Direct setting Determination

Shut down criteria
Operation: O2 guard or O2 controller
Below O2 min > 3 sec. ➞ Safety shut down with repetition or lockout

Operation: RegAuto deact
Below O2 min > 3 sec. ➞ O2 guard and O2 controller will be deactivated ➞ Operation on O2 compound

Params & Display

O2 Control/Guard

Gas Settings
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O2-Control – settings

Using the CO / soot limit curve already determined,
the excess air for the O2 compound curve 
was set during commissioning.
(20 to 25% excess air)
The O2 set value curve, which resulted
from this, now has to be set. The O2 value 
across the entire range should be set 
approx. 2 percent lower.

Procedure:
– Select O2-Control and Enter
– Select point P2 and Enter

Note:
Point 2 is the lowest rating of the burner
which can be operated.  The reference line between 
point P2 and point P1 is reserved for the combustion air 
reduction of the O2 control. 

The burner drives to the O2 compound value
of point P2. As a visual check, 
the O2 compound value is shown on the display.  
Now one has to wait until the O2 value has stabilised.
Once the Enter key has been pressed,
the O2 compound value is “frozen” as 
a comparison basis.

– By changing the standard value with the
dial knob the air quantity is reduced until
the O2 actual value is 1 percent more as the 
CO-Limit value.  
This value is now corresponds with the 
O2 set value and is saved with the Enter key 
as the O2 set value.

– The values in menu “Point 2” are completely saved 
by pressing Enter,
and one can now exit by pressing ESC 

– This procedure has to be carried out for all load points.

What is hidden within the standardisation?

Standardisation contains two calculation procedures.
The first calculation procedure applies to all points
of the reference line and defines the pre-control
for the O2 control.
The calculated standard value determines the 
air reduction required in principle to get
from O2 compound value to O2 actual value.
However, in the field, there are a number of
factors which influence combustion quality.
Therefore, pre-control alone is insufficient.
To reach the O2 actual value, 
a control is required,
which is included in the second calculation procedure.
This second calculation procedure is only carried out
on two programming points 
and is interpolated for the intermediate points.  
These two points are full load and currently P2. 
Following a software update, 
the point will be optional.
Also calculated here are the PI parameters 
for the O2 control.

PI parameter calculation
Once the standard value has been saved, 
it is reset to zero.
The burner automatically returns 
to the O2 compound value.
During this process, the dew delay time, 
(Alteration of the air stepping motor position 
until the O2 actual value is reduced)
and the equalisation time of O2 set value 
to O2 compound is measured.
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O2 Control – Settings 

O 2-Control

Point: 2O2-RatioCon: xxx.xO2-Set point: xxx.xStandardVal: xxx.x
Point:  2O2-RatioCon: 6.0When value stablecontinue w ENTER

Point:  2O2-Ratiocon: 6.0O2-ActualVal: 3.8S tandardVal: 12.7

esc Point:  2Store   –> EnterCancel –> ESC

Reduce air 
quantity so
that O2-actual
value is equal to
O2-set point 

Params & Display

O2 Control/Guard

Gas Settings
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Check the control 

To make testing of the O2 control as simple 
as possible, four criteria have to be met.

1. Activate O2 control 
For this, pre-select operating mode “conAutoDeact”
in menu
– Param & Display
– O2 Control / Guard
– Gas Settings
– Operating Mode.

2. In menu Manual operation select “Automatic”.
O2 control is active even in operating mode
“Burner on” (manual operation).

3. Change rating via external signals,
so that the O2 value can be checked at the ABE.

One possibility is a 3 pole switch
fitted to X5-03 in LC operating
mode “Ext. LC X5-03”.

4. In menu “Operating Display” select “Normal operation”
and switch over to the second display 
using the Enter key.

Testing
If you drive to burner to full load with the switch,
the fuel/air ratio lies within the O2 compound curve.
If the O2 sensor has reached operating temperature
and the controller waiting time has elapsed 
(the delay time of the plant - 
dew measured during adaption), 
pre-control starts.
It is a theoretically calculated setting 
which includes a correction factor, 
which ensures that the O2 actual value
always lies above the O2 set value.
(Increased by up to 0.7% O2 absolute) 

The alternating O2 value shows that pre-control is active.
If the O2 set value has not yet been reached, 
the PI controller takes over for fine tuning.
This is also displayed on the ABE.

As a ratings change occurs following 
the compensated adjustment to O2 setting, 
the pre-control signal 
and the last variable are retained 
and at the same time the O2 controller is locked.

This means: the compound holds the O2 set value with-
out further control. 
If the system remains at a steady rating 
for longer than the controller’s locking time, 
the controller is released again.

Note:
There are three different locking times, 
which should prevent false pre-control or actual control.
– General locking time after flame formation 

up to receiving a meaningful O2 test value - 
10 x delay time

– Locking time for the pre-control
In steady load  two times the delay time

– Locking time for the O2 control
In steady load two times the delay time
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Check the controller

Operational Stat

Normal Operation

Set point  75°CAct Value  70°CLoad 100%Flame 86%

Fue 60.0 | Air 65.0
Ax1 | VSD100.0
Ax2 | O2 3.8
Ax3 | Ld 100.0

1. Compound values

Fue 60.0 | Air 62.0
Ax1 | VSD 96.0
Ax2 | O2 2.3
Ax3 | Ld 100.0

2. Pre control O2

Fue 60.0 | Air 61.4
Ax1 | VSD 95.2
Ax2 | O2 2.0
Ax3 | Ld 100.0

3. Control O2

Change loadChange to automatic operation Activate controller

A uto/Manual/Off

M anual Operation

1

X
5

-0
3

LC
ϑ

P

L

Params & Display

Systemconfig

LC-Optg Mode

Ext LC X5-03Auto/Manual/OffCurr :  Burner OnNew : Automatic

Param & Display

O2-Control/Guard

Gas Settings

auto deactman deactO2 guardO2 controlc on Auto Deac

O perating Mode
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Behaviour of the controlled system

Control interventions by the O2 controller
to avoid the burner operating with 
insufficient air as the rating is changing, 
the O2 control has additional functions 
to counteract this. 
These functions come into force if the
O2 controller or the pre-control have 
not been optimised,
or the burner’s behaviour cannot be adequately mapped 
by the measured values.

The control interventions are also activated
during the controller locking times.

Reaction
If the actual residual oxygen reading falls 
below the O2 minimum set point,
combustion-air volume is immediately increased.
This increase to the combustion-air volume 
is dependant on predefined thresholds.

Threshold 1: Half the differential between 
O2 set point and O2 minimum value.

Reaction:      Increased by 3.0 percent.

Threshold 2: Three quarters of the differential 
between O2 set point and O2 minimum
value relative to O2 set point. 

Reaction:      Increased by 5 percent.

Also valid for these control interventions is:
To permit a true comparison of O2 minimum value 
and the current measured O2 actual value to be made,
the reaction to the measured value is delayed 
by a preset time factor.
This is a software time element 
and the delay time dew measured during adaption.

Shutdown criteria
a) If the O2 actual value falls below 

the O2 minimum value
for more than the delay time factor of 3 seconds,
or

b) If the O2 actual value falls below the lowest
parametered O2 minimum value 
for more than 3 seconds.

The following reaction will occur depending 
on the operating mode:

Operating mode: O2Crtl/Guard (O2 Guard / O2-control)
– A safety shutdown will take place, 

followed if possible by a repetition, otherwise lockout.
(A repetition is possible with an 
existing heat demand - training experience)

Operating mode: O2Crtl/Guard (conAutoDeact)
– The O2 control is automatically deactivated,

and the system runs to the O2 compound setting.
The O2 control has to be reactivated manually.
New setting: Operating Mode “conAutoDeact”.

O2 control limit
The O2 control can be deactivated below a 
commissioned firing-rate.  
This might be necessary for large turn-down ranges,
where the flow of combustion gases to the O2 sensor 
in partial loads is often insufficient for control.
If the O2 limit is not reached, 
the further reduction of combustion-air
is suspended and the system runs to the
compound curve (20 to 25 percent excess air).
The limit can be set individually 
for gas and oil operation.
Switch hysteresis is 5 percent.
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Stop and release criteria of O2 Control

The parameter “LoadCtrlSuspend” stipulates the
switch threshold for the stop and the indirect release 
of the O2 Control.

Reference for this switch threshold is the difference
between the current burner rating and the 
subsequent burner rating.
The subsequent burner rating is calculated 
from the “FilterTmLoad” times “Tau”.
Tau means the reaction time; Formation of flue gas
in the sensor from a burner start.

If the switch threshold “LoadCtrlSuspend” is exceeded,
the O2 Control is deactivated. The pre-control including
the setting value for the adjustment to set point remains 
in place at further load changes.

If the switch threshold “LoadCtrlSuspend” is not reached,
the O2 Control is reactivated after 2*delay time.
A setting value adjustment is only carried out
if a control deviation is detected.

Text for Slide 10.6.2
Combustion Manager W-FM200
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Stop and release criteria O2control
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current burner capacity

1 Start load change

2 Suspend O2-Control

3 release O2 Control

F ilter Time Load

0…25%

4…10 * τ

2 * delay time

over limit

under limit

delayed burner capacity

L oad Ctrl Suspend
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Optimising partial load

Under the menu “LoadLimits”
the minimum and maximum rating
for fuel gas is predetermined.

Attention:
The operating point P2 relative to the O2 control
represents the lowest possible partial load operating
point of the burner.
If the minimum commissioned firing rate P1 
should be less than the burner’s operating rating set with
P2, the settings must be changed to suit,
(including new standardisation)
or a new program point has to be introduced.

Hiding a ratings range
Hiding a ratings range, by entering a lower and upper
value, is an aid to avoid the occurance of resonances.

Check ignition
The start behaviour can only be checked 
with a new burner start.
In the menu “Auto/Manual/Off” the burner is switched off.
Prior to a new start it is recommended
that a “ProgramStop’’ in Phase 52 is selected.
This way the start-up program is interrupted 
after post-ignition.
In menu “IgnitionPos” you can now separately 
adjust the gas and air combustion ratios for ignition.

The “ProgramStop” should then be deactivated.
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Optimising Partial Load Check Ignition Position

S pecial Positions

P rogram Stop

Program StopCurr : deactivatedNew : 52 Interv 2

17.0°26.0°70.0%

A uto/Manual/Off
Auto/Manual/OffCurr : Burner offNew : Burner on

deactivate

S pecial Positions

I gnition Position

I gnition Pos GasI gnition Pos AirI gnition Pos VSD

Params & Display

Ratio Control

Gas Settings

L oad Limits

M in Load GasM ax Load Gas
25.0%100%

A uto/Manual/Off
Auto/Manual/OffCurr : Burner onNew : Burner off

L oad maskLowLimL oad maskHighLim
0.0%0.0%

L oad mask out
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Setting gas pressure switches

A manometer, fitted to the inlet connection of
the first solenoid valve is used to set 
the gas pressure switches.

Pressure switch for valve proving of
gas solenoid valves.
Valve proving of the gas solenoid valves
is carried out following every controlled shutdown.
Also at nominal load pre-purge, 
if the installation is reset following lockout 
or after voltage loss.
To ensure valve proving is carried out correctly,
the pressure switch setting has to be calculated.
Two criteria are important for this:
– The setting pressure must be higher 

than the nominal load pre-purge pressure, 
which acts on the gas butterfly 
and in turn also against the outlet 
of the second solenoid valve.

– The setting pressure must be less 
than the lowest possible gas pressure 
into the first solenoid valve in flow direction.

Calculation:
measured pressure in pre-purge position 
after the second solenoid valve, 
plus measured static pressure
into the first solenoid valve 
divided by 2 results in the setting pressure 
at the pressure switch for valve proving.

Setting the low gas pressure switch
The following points should be observed
when setting the low gas pressure switch.
– Setting is carried out in full load
– The gas flow pressure is reduced slowly 

using the ball valve.

Setting criteria:
– Flame stability must be maintained
– The flame signal must not fall below 65%
– The CO limit must not be exceeded
– The minimum gas flow pressure at full load

must not fall below 70%

If one of the limits given is reached,
this determines the setting pressure of
the low gas pressure switch and thus
activates burner shutdown.

Setting high gas pressure switch.
The setting for the high gas pressure
switch is carried out in partial load.
The impact pressure plus 30%
gives the setting value.
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➞ min.: 70% Pgas full load

Setting:

➞ Pgas partial load + 30%
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Setting air pressure switch with speed control

With speed control, the combustion-air volume is 
varied by the speed of the burner’s fan motor.
This means that at partial load, 
the lowest air pressure will be present 
at the air pressure switch.
The burner therefore has to be driven
to partial load to determine the pressure against
which the air pressure switch is to be set.
With the burner at partial load, 
the setting disc of the air pressure switch
is slowly turned to the right until the 
combustion manager initiates lockout.
The shutdown pressure is noted, 
and the setting disc is down scale to 20 percent 
of the shut down pressure.

Setting air pressure switch with speed control
and O2 control
Due to the compensation adjustment of the 
residual oxygen content in the flue gas, 
the air stepping motor position, can be required to be
at a position lower than the partial load position.

For this reason the menu “O2 monitor”
is selected for setting the air pressure switch.

By selecting point P2 the lowest possible
operating load point of the control is selected.
With parameter “P-Air-Manual”
the combustion-air volume is reduced to the CO limit.
This means that the lowest fan pressure
for air pressure switch setting has been determined.
The setting disc of the air pressure switch
is then slowly turned to the right until the 
combustion manager initiates lockout.
The shutdown pressure is noted and the setting disc
is moved down scale by approx. 1 mbar.
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Display and operating unit ABE Sheet 1

"Sum/WinterTime"
Switchover can be automatic or manual.
European or American summer/winter times 
are available for selection.

"Language"
The software contains 6 basic languages;
German, French, English, Italian, Spanish, Portuguese 
From 2004 an additional 3 language groups with 6 languages 
in each will be available.
Each language group contains the English language.
They can be loaded using PC-Tool.

"DateFormat"
Factory setting is the European (EU) format: Day, Month, Year.
Also accessible is the international format: Month, Day, Year. 

"PhysicalUnits"
Temperature selection can be degrees Celsius or Fahrenheit,
pressure can be set as bar or psi.

"eBUS Address"
It is possible to interface with up to 8 units via eBus.
Each combustion manager requires an address number for this.

"eBus SendCycleBU"
"SendCycle'' is the same as an interrogation cycle,
which is factory preset.
However the send time cycle can also be entered manually.
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Display and Operating Unit AZL (ABE) Params & Display

AZL

L anguage

T imes Sum/Winter TimeTime EU/US

DeutschEnglishPortugueseItalianoEspagnolFrancais

EnglishGermanFrancaisItalianoEspagnolPortuguese

EnglishPolishSloweneHungarianCzechCroatia

EnglishDutchSwedishDanishNorwegianFinn

EnglishGermanRussianBulgarianRumanianSlovakia

D ate Format TT.MM.JJMM-DD-YY

P hysical Units Unit TemperatureUnit Pressure

e Bus AddressSendCycleBU

°C, °Fbar, psi

1…830 s

Select
language package

Western Europe 1
Western Europe 2

Eastern Europe 1
Eastern Europe 2
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Display and operating unit ABE Sheet 2

Modbus*
– Addressing

To Modicom-specification addresses from
1 to 247 can be set.
The slave address is saved in the 
non-volatile memory of the ABE.

– Baud rate 
The transfer rate can be set to 
9600 bit/s or 19200 bit/s.
The transfer rate of the master unit
must have the same settings.

– Parity 
Parity can be set to
– no parity
– even numbers
– odd numbers
Parity is a free bit in the data form,
which is displayed with zero or one, 
to add up to an even or odd sum of digits.
The parity "even numbers" or "odd numbers" gives
added security against "Bit kipper" at data transfer.

– Timeout
This stipulates, after what time lapse the ABE
automatically switches from "Remote" to "Local"
if there is no Modbus communication activity.
This means: The building management system is
deactivated, the internal load controller of the 
W-FM 100 takes over the control. 

– Local / Remote
Setting "Local" means,
that the internal load controller
of the W-FM 100 takes over the control.
If "Remote" is set, the building management
system is active.

– Remote-Mode
Three settings are available in Remote-Mode
– Remote Auto (Set point W3 via BMS)
– Remote On (Set point via BMS)
– Remote Off (LC of W-FM100 takes over with W1)
Switchover can only be done via Modbus.

– W3
Set point pressure/temp. via BMS

"Display Contrast"
By selecting "Display Contrast"
the dial knob becomes active.
Now the desired display setting can be made
and saved.

The display contrast can be altered without saving it,
by turning the dial knob left or right
whist holding down the enter key.
(only possible in "Operating Display" / " Normal
Operation" /
Enter)

Factory identification ABE
Here the unit data is displayed.

"SW Version"
Information relating to the software loaded.
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Display And Operating Unit AZL (ABE) Params & Display

Normal Operation
D isplay Contrast Contrast

Hold Key

+

S W Version 0420

P roduct_ID_AZL

or

Modbus AddressBaudrateParityTimeoutLocal / RemoteRemote-ModeW3

1…24719200 bit/sno30 slocalautomatic… bar …°C

ASNProd. DateSerial NumberParam SetCodeParam SetVers.

AZL 52.00C1WH
17.11.06620500
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"Actuators" (Stepping motors)

"Addressing"
If two or more stepping motors are without addresses,
automatic address designation is not possible.

In the menu "Addressing" each stepping motor 
has to be selected and confirmed with Enter.
The addressing formality is started with Enter.
Each stepping motor has an integral push button,
which is used to complete the addressing function.
Successful addressing of the stepping motor
can be confirmed by the adjacent LED light, 
which changes from
continuous to a specific flashing code
and on the display of the ABE
by a confirmation message.

If a wrong address exists,
the address can be deleted by pressing
the button on the stepping motor for 10 seconds.

Rotation direction (OEM)
The rotation direction can only be changed,
if the curve point data has been deleted
for each stepping motor.

Factory identification
Here, the factory data can be recalled
individually for each stepping motor.

Software Version
Information relating to the software function 
used for each motor.
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Actuators (Stepping motors)

1 Air Actuator2 Gas Actuator (Oil)3 Oil Actuator4 Aux Actuator5 Aux Actuator 26 Aux Actuator 3

A ddressing

P roduct ID ACT

S W-Version

ASNProd. DateSerial NumberParam SetCodeParam SetVers.

D irection Red Only possible in OEM 

1 Air Actuator2 Gas Actuator (Oil)3 Oil Actuator4 Aux Actuator5 Aux Actuator 26 Aux Actuator 3

SQM 45.291A907.01.031020104

015001500150015001500150

Aux actuatorStart addressassignment withENTER

Aux actuator
Please press
button on 
actuator

Aux actuator
Address
assignment 
successful

LED

Params & Display

Actuators
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System configuration

Load Controller – operation selection
Integral load controller.
The integral load controller, 
can be activated with this parameter in "SytemConfig". 

Internal load controller X62
Building Management System as the controller.
Analogue 4 to 20 mA or 0 to 10V as set point value
connected to analogue input X62.

Internal load controller Bus
Building Management System as the controller.
Signal transmission (set point) via eBus
or Modbus. The ABE is used as an interface.

External load controller X5-03
For this operation format the internal load controller 
is deactivated.  The remote 3-point step controller 
is connected on terminal rail X5-03.

External load controller X62
The analogue signal is equal to the setting degree 
(ratings default). 

The following can be selected for burner partial load:
0mA and 0V or  4mA and 2V 

For burner full load:
20mA and 10V

External load controller via Bus.
The Building Management System provides the control.
Signal transmission is via eBus.
The ABE is used as an interface.

External input X62 U/I
Determines the type of input signal for 
external set point for
either current, 4 to 20 mA, or voltage 0/2 to 10 Volt
inputs.

Temperature Limiter
With "TL_ThreshOff" the switch-off point
in ∫C is predetermined.
The switch-on point "TL_SD_On"
is given as a percentage.
The percentage value is calculated from value 
"TL_ThreshOff".
"TL_ThreshOff" minus "TL_SD_On"
equals the switch-on point of the temperature limiter.

Example:
"TL_ThreshOff": 80° C
"TL_SD_On":    –10 % (=̂ 8K)

"TL_SD_On":   72°C

If "TL_ThreshOff" setting has been exceeded 
the message "IntTL reacted" is displayed. 
(internal temperature limit has reacted)

The burner switches off.
Even if the over-temperature remains in excess,
the W-FM still signals faultless condition.

Sensor selection
Pt100 for temp. control and temp. limit switch
Pt1000 for temp. control and temp. limit switch
Ni 1000, L&S for temp. control and temp. limit switch
Temp.Sensor only for temp. control, 

limit switch inactive
Pres. sensor only for pressure control, 

limit switch inactive Range selection 
in the load controller menu.

Pt100/Pt1000 Pt100 for temp. control and 
Pt1000 for temp. limit switch

Pt100/Ni1000 Pt100 for temp. control and
Ni1000 for temp. limit switch

No sensor (i.e. with external load controller's input)
With external load controller's input
temperature limit switch function 
not possible!

Test range Pt Ni
Available are 150°C, 400°C or 800°C.
(302°F, 752°F or 1562°F)

“O2Ctrl/Guard” Gas/Oil
In this menu the operating mode of the O2 trim control
and the O2 guard are selected.
The functions are described on slide 10.2.

LC analogue output
The analogue output of the load controller can be set for
multi-functional control. See slide 12.5 for further details.
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System Configuration

L C_Optg Mode
S ystem Config

Int LCInt LC X62Int LC BusExt LC X5-03 Ext LC X62Ext LC Bus

E xt Input X62 U/I
0…20mA / 4…20mA0…10V    / 2…10V

T emp Limiter
TL_Thresh OffTL_SD_On

Sensor Select

MeasureRangePtNi

°C
% (TL-Thresh Off)

Pt100 / Pt/Ni1000no Sensor

Set point by ABE
Set point by Terminal
Set point by Bus
Modulation by DPS
Modulation by Terminal
Modulation by Bus

150°C / 302°F400°C / 752°F800°C / 1562°F

Params & Display

System configuration

auto deactman deactO2 guardO2 controlcon auto deac

O 2 Ctrl/Guard Gas
O 2 Ctrl/Guard Oil

Look at load controllerL C Analog. Output
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Updating

"ParamBackup"
The W-FM200 (LMV52) and the ABE 
are equipped with a memory module.
This allows data to be copied 
from the W-FM200 to the ABE, to then also
transfer it to another W-FM200, which
has not yet been programmed.
In the menu "ParamBackup" - backup information
to the copying target is selected, and the process 
is started with Enter.

Load software from the PC
With this function an update of the ABE display 
and operating unit can be carried out.

Following the software update
the information "SW-Update" is 
shown on the ABE display.
MC: V01.00
V01.00
FLASH:V01.10
cancel: left key Means: Cancel with info-key on the ABE 

Enter password
Identified by "PW Login" if you want to reach the 
password protected area.

Deactivate password
When leaving the system "PW Logout" the time limit 
of the password level is cancelled.

TÜV test.
This includes:
Flame failure test
With this parameter you can check if the combustion manager 
activates a lockout when the flame signal is interrupted.

"SLT Test"
With this selection the control circuit is bridged 
and the burner is driven to full load.

STB test rating modulating
Default of target rating for testing the  
safety temperature limiter and  
safety pressure limiter.

STB test rating multi-stage
Default of target rating 
stage 1, stage 2 or stage 3 for testing 
the  safety temperature limiter and  
safety pressure limiter.
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Updating

P aram Backup
U pdating

P W Login

Backup–InfoLMV51 ➞ AZLAZL ➞ LMV51
LMV51 –> AZLStart with ENTERCancel with ESC

Access w-out PWAccess ServAccess OEMAccess LS
Enter Password: . . . . . . . .-

P W Logout Password hasbeen deactivated

S afety Check F.

Parametersbeing updated

Parameters have been savedContinue with ESC
L oad_SW_from _PC

Load_SW_from_PCStart with ENTER Cancel with ESC
SW-UpdateMC: V01.00: V01.00FLASH : V01.10Cancel: left key

Backup is made

FlammenausfTestSTB-TestSTB-Testload ModSTB-Testload Stage
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Load controller - configuration

Load Controller – operation selection
Integral load controller.
The integral load controller, can be activated with this
parameter in "SystemConfig". 

Internal load controller X62
Building Management System as the controller.
Analogue 4 to 20 mA or 0 to 10V as set point value
connected to analogue input X62.

Internal load controller Bus
Building Management System as the controller.
Signal transmission (set point) via eBus
or Modbus. The ABE is used as an interface.

External load controller X5-03
For this operation format the internal load controller 
is deactivated.  The remote 3-point step controller 
is connected on terminal rail X5-03.

External load controller X62
The analogue signal is equal to the setting degree 
(ratings default). 

The following can be selected for burner partial load:
0mA and 0V or  4mA and 2V 

For burner full load:
20mA and 10V

External load controller via Bus.
The Building Management System provides the control.
Signal transmission is via eBus.
The ABE is used as an interface.

External input X62 U/I
Determines the type of input signal for external set point
for either current, 4 to 20 mA, or voltage 0/2 to 10 Volt
inputs.

Sensor selection
Here, the various probes and sensors 
that are available can be selected.
The ranges must be defined 
relevant to the selection made.
The connections and configurations 
are described on slide 12.3.

External input X61 U/I
Determination of input signals for the temperature
and pressure sensors to voltage 0/2 ... 10 Volt or
current 4 ... 20 mA inputs.

Measurement range of the temperature sensor
Input as the name plate on the sensor

Measurement range of the pressure sensor
Input as the name plate on the sensor

External input X62 U/I
Determine the input signals for external set point
or set the degree range input (load signal)

External set point minimum
Limit of lower set point range

External set point maximum
Limit of upper set point range 
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Press-Sensor

Pt100 Pt1000

Pt100 Ni1000

No Sensor

LC_Operating Mode

Sensor Select

Measure Range Pt Ni

var. Range Pt Ni

Ext Input X61 U/I

MRange TempSensor
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Ext Input X62 U/I

Ext Min Set point

Ext Max Set point

Analogue Output
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Load controller - controller parameters

The load controller in the W-FM is optional. 
It consists of an additional circuit board, 
which cannot be retrofitted.
(Burner controls are safety equipment 
and must not be opened)

The programming of the load controller 
includes 5 main menus 
– Controller Parameter
– Temperature Limiter
– Cold Start
– Configuration
– Adaption
A further menu gives information
relating to "SW Version" of the load controller.

Controller Parameter
Standard controller parameters 
Here, standard parameters corresponding 
to the behaviour of the load controller section 
are available.
Available for selection are:
very slow, slow, normal, fast, very fast or adaption.

The PID values are displayed

P [%] I [s] D [s]
very slow 3,4 273 48
slow 4,7 250 44
normal 6,4 136 24
fast 14,5 77 14
very fast 42,5 68 12

The PID parameters can be set manually
in menu "ControllerParam" parameter selection".
It is also possible for the controller to calculated these
by means of the automatic adaption (self-tune).
The adaption line can be selected in the range 
40 to 100%.

"MinActuatorStep" 
Adjustable in the range from 0.5 to 2%.
Influences the control accuracy and stability.

"SW_FilterTimeCon"
Erroneous input signals,
which influence the D part of the controller,
are negated by this filter, which provides for adjustable 
time constants.

"SetpointW1" and "SetpointW2"
are the same as in the system menu "BoilerSetPoint"  
W1 = set point 1
W2 = set point 2
Switchover from first to second set point
is via potential free contact at input 3.

The on and off switch-point is given in percentage terms.
Calculation basis is the set point of the controller.
example;
et point: 70°C
SD_ModOff + 5 % (von 70°C =̂ 3,5K)
SD_ModOn – 10 % (von 70°C =̂ 7,0K)

Setting for On 70 + 3,5 = 73,5°C
Setting for Off 70 – 7,0  = 63°C

Temperature Limiter
The temperature sensor function 
in the load controller menu
is the same as the temperature limit
function in system configuration menu.

"TL_ThreshOff" is the switch off point in °C.
The switch on point "TL_ThresholdOn"
is given in percentage terms.
The percentage value is calculated from value
"TL_ThresholdOff".
"TL_ThresholdOff" minus "TL_ThresholdOn"
and results in the switch on point of the temperature con-
troller.

Example:
"TL_ThresholdOff": 80 °C
"TL_ThresholdOn": –10 % (=̂ 8K)

Temp. sensor On: 72 °C

When exceeding "TL_ThresholdOff"
the message "internal temperature sensor is activated"
is displayed.

The burner switches off.
Even if the activation temperature remains,
the W-FM still indicates a fault free condition.

Cold Start function
See description on slide 9.9

Adaption 
See description on slide 9.8
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Sensor connections 

Configuration
Configuration has to be carried out in conjunction
with the sensors connected to the W-FM200.
The display of parameters for temperature can
be selected between °C or °F or for pressures in bar or
psi. Measurement accuracy without sensor error is ± 1%.
During temperature measuring, the temperature sensor
function can be activated or deactivated. 

Sensor selection
– Pt100 (internal TL function = active)
– Pt1000 (internal TL function = active)
– Ni 1000 L&S (internal TL function = active)
– Pt100 Pt1000

Pt100 for temperature controller function
and Pt1000 for temperature limit function

– Pt100 Ni1000
Pt100 for temperature controller function
and Ni1000 for temperature limit function

The lowest level of the measuring range is fixed at
0° C or = 32° F

The upper level of the measuring range can be 
configured in Load Controller/Configuration/
Measuring range Pt Ni

Measuring range Pt Ni: 150° C or = 302° F
or 400° C or = 752° F
or 800° C or = 1562° F

Variable measurement range Pt Ni:
Variable measurement range for temperature 
sensor on input X60.

For Pt100: using three connecting cables 
(copper conductors),
a resistance compensation is not required,
providing the resistances of the three connecting 
cables are the same.

– Temperature sensor, transmitter
(internal TL function = inactive)
With this option the selected signal 
has to be programmed in menu "LoadController"
under "Configuration" in "Inp2Config_C/V"
for 0/2 to 10 V or 4 to 20 mA input.

The upper measuring range can be configured 
in menu Load Controller/Configuration/.
The upper measuring range 
of the temperature sensor is entered. 

In menu: 
"Params & Display" under "ABE" in "PhysicalUnits" 
"UnitTemperature" the display can be set to °C or °F.

– Pressure sensor, transmitter
(internal TL function = inactive)
With this option selected the signal 
has to be programmed in menu "LoadController"
under "Configuration" in "Inp2Config C/V".
for 0/2 to 10 V or 4 to 20 mA input.

The upper end of the measuring range 
can be configured in menu "LoadController" 
under "Configuration" in "Inp2PresMaxValue"
Enter the upper measuring range value.

In menu: "Params & Display" under "ABE" in
"PhysicalUnits"  "UnitPressure" 
the display can be set to bar or psi.

The pressure sensor, P20W/P30W,
requires a power supply.  
This is available on the terminal rail X61, 
terminal 1 "Power Supply Sensor" of the W-FM200. 
(DC 20 V / 25 mA)

If no sensor is available the entry
– Do not select 

must be entered 
(i.e. with external load controller programming
and without internal TL function)

Note:
A sensor short circuit and input interruption recognition 
is provided, (misreading of approx 10% from the upper
end of the scale range).
On 0 to 10 V signals no short circuit display is available.
At fault recognition the burner is switched off
(changes over into standby) and a relevant start delay
message is displayed.
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Sensor Connection

Temp-Sensor
Ext Input X61 U/I
MRangeTempSens

Press-Sensor
Ext Input X61 U/I
MRangePressSens

X
6

1

1

X
6

0

1

Temperature Sensor

20V DC

ϑ

Temperature Sensor

Pt 100 Pt/Ni 1000

Pt 100
Pt 1000
Ni 1000
Pt 100 + Pt 1000
Pt 100 + Ni 1000

MRange Pt/Ni
var.Range Pt/Ni

Params & Display

Load Controller

Configuration

Sensor Select

0

0/4…20mA

0/2…10V

X
6

1

1

Pressure Sensor

20V DC

P
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Additional functions of the internal load controller

Two Set Points
Generally, the internal load controller provides
2 set points for separate value settings.  Burner start is
by a switch contact
on the terminal rail X62 terminals 1 and 2.

Switchover to internal load controller
If another operating type other than "Int.LC" is selected,
the external switch contact "W2" is used to switch back
to "Int.LC".  Active is then set value W1.
For this, of course, the internal load controller
has to be configured and optimised.

Load signal
From terminal rail X63 terminals 1 and 2
a current output is provided, as an external load signal 
of the burner's firing position.
The signal values are: 

4 mA   ➞ 0 % rating
20 mA   ➞ 100 % rating

The gradient of the curve is predetermined.
The current signal for partial load and full load
results from the gradient's reference line.
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Additional functions with internal load controller
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Analogue output

The analogue output is multi-functional.

Output value selection
This menu is used to select which  
parameter represents the analogue value.
– Rating selection means:

Rating from 0…100 % and 
a range between 4…20 mA
(as previously – cannot be altered)

– Rating selection 0 means:
Rating from 0…100%
The assignment of output current is carried out 
in parameter Current Mod 0/4 mA.

For all other sizes, the scale can be selected via the
scale parameter.

e.g.:
The O2 value is given as percentage value.
From a measurment point of view, the preferred 
range is between 0…10%.
Via »Scale 20mA Percent«, an output current of 20 mA
can be assigned to O2value 10%.

Likewise this also applies to all other sizes and scales.

Note:
If a voltage signal is required,  this can be achieved by
applying a resistance (max. 500 Ω).
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Analogue Output X63
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Param & Display

Load controller

Configuration
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O ut Value Selection

A nalog. Output
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Internal load controller

"Int LC"
This pre-selection activates the internal load controller.
Configuration of the sensors should be carried
out in accordance with the sensor type employed.
The set point options are displayed and selected with the ABE.

"Int LC" X62
The BMS system gives an external set point.
The analogue signal can be either 0/4 to 20 mA or 0 to 10 V.

The external set point can be limited with the parameters
"Inp3MinSetpoint" and "Inp3MaxSetpoint".
The limit is given as a percentage value and 
relates to the parameter: "Inp1/4MaxValue".
The analogue signal of the external set point
always relates to the total measuring scale range!
That means voltage or current signals,
which are outside of the set point range,
are no longer considered for set point alterations.

Connection is to analogue input 3,
terminal rail X62, terminals 2 and 4 or 3 and 4.
The sensor used for operating the load controller
should be connected and configured as described
on slide 12.3.

Note:
Input 0 to 10 V:
Input resistance
Ri = 35 kΩ 264µA @ 10V =̂ 38 kΩ

Input 4 to 20 mA:
Loading
Ri = 100 Ω 1V @ 20 mA
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External load controller

"Ext LC" X5-03
External load controller
With this version the internal load controller
is deactivated.
The remote three-point stepping controller connections
are made to terminal rail X5-03.

"Ext LC" X62
External load controller with analogue output
The analogue signal of 0/4…20mA or of 0/2…10V
is equivalent to the modulating range.

Without test circuit monitoring the signals correspond to
0mA or 0V ➞ partial load

20mA or 10V ➞ full load

With test circuit monitoring the signals correspond to 
4mA or 2V ➞ partial load

20mA or 10V ➞ full load
< 3.5mA line break

Note:
Input 0 to 10 V:
Input resistance 
Ri = 35 kΩ 264µA @ 10V =̂ 38 kΩ

Input 4 to 20 mA:
Loading
Ri = 100 Ω 1V @ 20 mA
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Adaption 

The integral load controller within the W-FM100
is capable of identifying the control system 
to which it is connected.
It is necessary to set basic values 
into the parameters for the burner operation.
Using this data and the PID parameters 
are calculated and set 
to a suitable settings.

The adaption function is available for temperature 
as well as pressure load control.
Several methods are available to activate adaption.
See slide.
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Startup of the automatic
adaption is possible in 
all operating modes.

– Manual operation and 
– automatic operation
– comissioning and 
– shut off
– in operation,  
– in Standby and
– in “Burner off”

The automatic adaption 
will be carried out,

– if actual value less then set point – 5%
– if the actual value is stabile for 

5 minutes. If not, the waiting time will
be extended by a further 5 minutes.
If the actual value is not stabile after 
this time the system automatically
shuts down.

– first load for the adaption is partial load
– adaption load is adjustable
– the behaviour of the controlled system

is monitored
– the controller parameters

xp, Tn und Tv will be calculated
– the controller parameter were

immediatelly activated in automatic
operation
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Cold Start - Thermal shock protection

When activated this thermal shock protection function
ensures that, when a pre-set minimum boiler temperature
does not exist at a new firing cycle, the burner is kept to
a lower than maximum firing rate to allow for a more 
progressive heat up of the boiler.
This means the boiler can be operated in a "material
friendly" manner.

Function
The cold start sequence is activated, 
if during start up of the burner, the actual value lies below
the "ThresholdON" for cold start.

The firing rate for cold start is the same as partial load
(low fire)
in so far as partial load is larger than the
"StageStep_Mod".
If the "StageStep_Mod" is larger than partial load,
the burner is driven from partial load to the given 
"StageStep_Mod" without a time delay.

This increase in firing rate depends on two criteria:
1.If the set point for "StageStep_Mod" 

is exceeded within the set "MaxTmeMod"
due to the current firing rate, the firing rate is 
increased by one firing rate step.

2.If, due to the current firing rate,
the actual value change is smaller than the
given set point of "StageStep_Mod", 
the firing rate is also increased by one firing rate step
but only after the set "MaxTmeMod" time has elapsed. 
Basis for the firing rate ramp
is always the smallest ratings step.
If the sum of the ratings change 
is smaller than partial load,
the current burner firing rate is not changed.
Only when the total load is larger than partial load
does the rating of the burner 
change in the given ratings criteria.
Partial load of the burner is not a reference rate 
for the firing rate increase.

When the "ThresholdOff" level has been attained, 
the cold start sequence terminates and the unit switches 
the burner automatically to normal load control.

Reference values for calculations:
"ThresholdOn": Percentage from set point
"ThresholdOff: Percentage from set point
"StageStep":    Percentage from set point
"StageLoad": Percentage
"MaxTmeMod": Minutes

Additional sensor

An additional sensor may only be selected,
if a temperature sensor or pressure sensor
has been selected for determining the actual value.
Therefore input X60 is free and can be used
as additional sensor for the cold start function.

If an additional sensor is active,
the set point for cold start no longer relates 
to the actual boiler set point W1 or W2,
but is determined with a separate parameter 
"set value additional sensor".

All other functions for cold start remain the same.
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Cold Start Params & Display
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Flue gas recirculation – principle

Combustion manager W-FM200 makes it possible to use
simplified flue gas recirculation . Here, the burner fan
sucks flue gas through a duct directly from the flue. The
quantity of flue gas is set via the compound system
depending on the rating required.

To achieve optimum cold start behaviour it is possible 
to set the opening release of the damper by 
adjustable time or temperature.

The FGR damper, if fitted, is generally driven by 
auxiliary motor 3.
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Flue gas recirculation

The way in which or when the auxiliary motor 3 is 
driven on the compound curve is determined by FGR
type of operation.

FGR type of operation – deactivated
The FGR function is deactivated, the auxiliary motor  can
be used for other functions. 

FGR type of operation – Time
The auxiliary switch 3 is held in the ignition 
position until an adjustable time has been reached. 

FGR type of operation – Temperature
The auxiliary switch 3 is held in the ignition 
position until an adjustable temperature has been
reached. 

FGR sensor
Selection of sensor to be used for FGR.
– PLL_Pt1000

Flue gas temperature sensor connected to O2 module
– LR_Pt1000

Boiler temperature sensor which also acts for 
the load control.

– LR_Ni1000
Boiler temperature sensor which also acts for 
the load control.
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Flue Gas Recirculation Params & Display

Flue Gas Recirc.

F lue Gas Recirc.
deactivatedtimetemperature

F GR-Mode deactivated

PLL_Pt1000LR_Pt1000LR_Ni1000
F GR-sensor PLL_Pt1000

…850 °CT hreshold FGR Gas 400 °C
D elaytime FGR Gas 300 sec

…850 °CT hreshold FGR Oil 400 °C
D elaytime FGR Oil 300 sec

0…850 °Ca ct Temp FGR-sensor –
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Oil burner - multistage version

The operating mode multistage/modulating
is programmed via the OEM parameter level
relative to the type of burner equipment.

For the multistage versions
a separate ignition position for the air setting is available. 
(The parameter "IgnitionPosOil" is inactive)
This allows start up with reduced air quantity.

In the menu "CurveParams" the display is different
compared to modulating oil operation.
With multistage oil operation the selection
"Actuator; Positions; followed; not followed:"
is displayed. 

Not followed – means, the positions are set 
but the stepping motors are not activated.
(flame present)

Followed –  means,
that the stepping motors are activated 
and follow the settings.
You can also drive to the on and off switch points,
whereby at the on and off switch points, 
the oil solenoid valve 
does not become energised.
This procedure is required for optimising
the air quantity to the fuel quantity.

When entering the menu
"Operating point S1" (stage 1) is displayed.
By turning the dial knob,
the positions of all switch and operating 
points can be viewed.
This has no influence on the system.
Even if "followed" has been selected
the stepping motors will not respond!

Operating and switch points
"Operating point S1"
Is the setting required for the combustion-air 
to suit the fuel rate for stage 1.
Excess air of 20% to 25% should be set 
for a combustion quality.

"SwitchOn point S2"
If switch point S2 is exceeded,
solenoid valve 2 (stage 2) opens.
This allows the stability of the flame to be checked
prior to switchover to stage 2.

"SwitchOff point S2"
If the unit switches from stage 2 back to stage 1
the second solenoid valve (stage 2) will close 
if the off point S2 is not reached.
A direct start at SwitchOff point S2 is not recommended.
(sooting due to insufficient air) 

Only switchover from stage 2 to stage 1 
should be optimised.

Operating point S2
Stipulates the air quantity required for stage 2.
Here, excess air should be set between 15% and 20%
for combustion quality.

For the SwitchOn point S3, the SwitchOff point S3 and
Operating point S3 for stage 3, the equivalent 
description is used as for stage 2.

Procedure for commissioning
Example: 3 stage burner 1/3 throughput per nozzle

Due to the air damper characteristics (non linear
with an effective range up to approx. 75°<) 
the following arithmetical presetting values result:

– Operating point S1/ On-Off switch point S2 approx. 20°<) 
– Operating point S2/ On-Off switch point S3 approx. 50°<)
– Operating point S3 approx. 75°<) 

The switch on points for S2 and S3 are determined
with a combustion analyser.

Sequence of commissioning
– Select programme stop phase 36
– Switch on the burner: manual operation, target rate S1
– In the menu "IgnitPos" set mixing pressure via

air damper (2.5 to 5 mbar)
– Deactivate stop phase 36
– Burner runs to operating position stage 1
– In menu "Curve Settings" select "with start up" 
– Optimise air quantity at operating point S1

Determining the switch on point S2
– Select switch on point S2
– Open air damper position as far as 

flame stability permits
– This maximum opening point of the air damper

corresponds to switch on point S2.  Save with Enter.
If this value is exceeded the second fuel valve opens.

– Select operating point S2 and start.
The switchover process stage 1 to stage 2 
must happen without stability problems ("soft").

– Optimise air quantity at operating point S2
– Select switch on point S3
– Open air damper position as far as 

flame stability permits ➞ switch on point S3
– Select and start operating point S3

The switchover process stage 3, to stage 3, 
must happen without stability problems ("soft").

– Optimise air quantity at operating point S3
– The switch points should be set to the same values

as the relevant switch on points "without start up".
This can be optimised if necessary.
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Oil burner – Multi Stage Version 

Oil Settings

Separate setting for ignition position

Curve Params

Curve Settings

ActuatorPositionsF ollowedNot followed

Point Air : 20.0: SP1 Aux : 20.0O2 VSD : 50.04.3
Point Air : 20.0: SP1 Aux : 20.0O2 VSD : 50.04.3

Point Air : 18.5: SP1 Aux : 20.0O2 VSD : 50.04.3

BS1 – Set Point Stage 1 Air Stage 1
ES2 – Start Point Stage 2 SV Stage 2
AS2 – Off Point Stage 2 SV Stage 2
BS2 – Set Point Stage 2 Air Stage 2
ES3 – Start Point Stage 3 SV Stage 3
AS3 – Off Point Stage 3 SV Stage 3
BS3 – Set Point Stage 3 Air Stage 3

AS2

AS3

BS1

BS3

P0

BS2

ES2

ES3

S1

S3
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I gnit Pos Air

Setting depending on mixing head
and load
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Load Controller - multistage parameters 

The menu "ControllerParam" of the load controller
includes both the multistage and modulating parameters.
The slide only shows those parameters,
which have to be set for multistage operation.

Software filter time constants (SW_FilterTmeCon)
As changes to the actual value (temperature, pressure) occur
the magnitude and time span of the changes are processed by the software.
The actual value is processed in a dampened and time delayed manner.
This results in the switch thresholds set, not 
switching on and off immediately at the calculated points.

Set point W1 and W2
can also be changed in the "ControllerParam" parameter level.

Switching differential stage 1 On ("SD_Stage1On")
If this switching differential is not attained, the control circuit closes
and the burner is switched on.

Switching differential stage 1 Off ("SD_Stage1Off")
If this switching differential is exceeded the control circuit is opened
and the burner is switched off.

Switching differential stage 2 Off ("SD_Stage2Off")
If this switching differential is exceeded the burner is returned 
from stage 2 to stage 1.

Switching differential stage 3 off ("SD_Stage3Off")
If this switching differential is exceeded the unit is returned 
from stage 3 to stage 2.

"Threshold_Stage2_On" ("Stage 3_On")
This is the 'integral' control for the deviation x time.
This function monitors the behaviour of the plant.
Dependent on the heat demand the next highest
load stage can be selected at any time.

Cold Start
In multistage operation a ratings increase can only be carried out in stages.
The next highest rating will be activated, 
when the value for "SetpointStep" has been exceeded, 
or when the message "MaxTmeStage" has elapsed.

The cold start operation switches over into control operation,
when the "ThresholdOff" has been exceeded.

With this, an additional sensor can be used under 
the same conditions as for modulating operation,

Note:
All switching differentials are calculated in percentages from the set point.
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Multi Stage Controller Parameters Params & Display

Load Controller
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Threshold On

Stage Load
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Max Time Stage

Threshold Off
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Controller behaviour - partial load priority

If the switching differential of Stage 1 On, 
is not attained the burner is switched on.

Following prepurge and pre-ignition
the burner starts with the 
air quantity set in the "IgnPosAir".
(burner in standard version 2.5 to 5 mbar)

Once the flame signal has been received 
and a predetermined stabilisation time has elapsed
the air quantity is given via the operating point S1.

If the actual value now increases 
above the "SD_Stage1On" 
due to the low heat demand, 
before the "ThreshStage2On" (2) is reached,
the plant remains in partial load priority.

If "SD_Stage3/1" is exceeded,
the control circuit opens 
and the burner is switched off.
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Controller behaviour – Partial Load Priority

SD_Stage 1_Off

SD_Stage 2_Off

SD_Stage 3_Off 1_Off

Set point

SD_Stage 1_On

Stage 1

Stage 2

Stage 3

Release LC

Thresholds to be set as a percentage of set point.
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Controller behaviour - three stage

The start up is the same as described on slide 10.3.
If the actual value continues to decrease, 
following the release of the load controller,
the partial load will no longer be sufficient for the demand.

Depending on the setting "ThreshStage2On" (Q2)
stage 2 is switched once the integral (I)
has been attained.  With the switching of stage 2
the "ThreshStage3On" (Q3) is activated.

Should the integral (I) Q3 load demand also be added,
before "SD_Stage1On" is exceeded,
the unit switches the burner to stage 3.

If "SD_Stage1_On"
is exceeded before integral Q3 has been attained
stage 2 is sufficient for the required heat demand.
Stage 3 is not initiated.

The relevant switching differentials are responsible
for switching off individual burner stages.

Switching differential "SD_Stage3_Off"
controls the switching point
from the third stage back to the second stage.

Switching differential "SD_Stage2_Off"
controls the switching point
from the second stage back to the first stage.

Switching differential "SD_Stage1_Off"
Activates the burner shutdown.

Switching differentials are always given
in percentage terms relative to the set point.
If the set point is changed, the 
resulting switching points are automatically 
re-adjusted accordingly.

Burner stages 2 and 3 are 
generally only released via threshold Q2 or Q3.
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Controller behaviour – Three Stage

Q2 Q3
Q3

SD_Stage 1_Off

SD_Stage 2_Off

SD_Stage 3_Off

Set point

SD_Stage 1_On

Stage 1

Stage 2

Stage 3

Release LC

Thresholds to be set as a percentage of set point.
Q2 = ThreshStage 2 On
Q3 = ThreshStage 3 On
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Control behaviour - two stage requiring low impact start 

If two stage operation is required on a three nozzle burner
the "ThreshStage2On" (Q2) should be set to 0.
This means that with the release of the load controller
the second nozzle is switched immediately.
The burner is now in partial load with two nozzles in operation.

With the switching of stage 2
the "ThreshStage3On" (Q3) is activated.

Should the integral (I) load demand also be added,
before "SD_Stage1On" is exceeded,
the unit switches the burner to stage 3.

For switching from the third to the second stage
the switching differential "SD_Stage3Off" again becomes decisive.

To stop the burner switching from stage 2 to stage 1, 
"SD_Stage2Off" and "SD_Stage1Off"
should be set to the same value.
This means the combustion manager starts
the shut down process 
once "SD_Stage2Off" has been reached.
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Controller behaviour – Two Stage with Low impact start

Q2 = 0

Q3 Q3

SD_Stage 1_Off

SD_Stage 2_Off

SD_Stage 3_Off

Set point

SD_Stage 1_On

Stage 1

Stage 2

Stage 3

Release LC

equal

Thresholds to be set as a percentage of set point.
Q2 = ThreshStage 2 On
Q3 = ThreshStage 3 On
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eBus interface - external set point input

"Int LC Bus"
Internal load controller via BMS
The Building Management System supplies 
the external set point 
via the eBus interface to the W-FM100.
The ABE acts as an interface
for signal conversion from eBus protocol 
to CAN-Bus protocol.
Due to the varying eBus signal levels
an additional eBus interface is required.
Via the menu: "Params & Display" then "ABE" 
then to "eBus Address"
so that the appropriate eBus Address is selected.
It is important to select the correct type of Gateway, 
and to activate the Gateway accordingly.

eBus connection – external load input

"Ext LC Bus"
External load controller via Building Management System
The Building Management System carries out control.
The signal is transmitted via the eBus.

The ABE is used as an interface for signal transfer 
from eBus protocol to CAN-Bus protocol.
Due to the various eBus signal levels
an additional eBus interface is required.
The eBus address can be set via
the menu: "Params. & Display" / "ABE" / eBus address.
It is important to select the correct type of Gateway, 
and to activate the Gateway accordingly.
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Bild: Heizung Kessel 3
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Modbus interface

external set point input
“Int LC Bus”
Internal load controller via Building Management System.
The Building Management System supplies the external
set point via the ModBus interface to the W-FM200.

The ABE acts as an interface
for signal conversion from ModBus protocol 
to CAN-Bus protocol. Via the menu: “Params & Display”
then “ABE” then “ModBus” the settings shown on slide
11.2 are carried out.
It is important to select the correct type of Gateway, 
and to activate the Gateway accordingly.

Modbus interface 

external load input
“Ext LC Bus”
External load controller via Building Management System
The Building Management System carries out control.
The signal is transmitted via the ModBus.

The ABE is used as an interface for signal transfer 
from ModBus protocol to CAN-Bus protocol.
Via the menu: “Params & Display” then “ABE” then
“ModBus” the settings shown on slide 11.2 
are carried out.
It is important to select the correct type of Gateway, 
and to activate the Gateway accordingly.
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Coupling via Bus systems

eBus on Neuberger DDC
To achieve longer transfer sections it is 
necessary to use an eBus interface.
This carries out the function of a galvanic
separation and a conversion from 3 wire eBus
to 2 wire eBus.

Voltage to the eBus interface is supplied from both sides. 
One the one hand it is supplied via the 3 wire connection
of the ABE and on the other by the 2 wire connection
from the PMC.

Due to the short cable connection, the eBus interface is
always located close to the ABE.

The connection cabling between the eBus interface and
the PMC from Neuberger can be up to 1 km long.
Furthermore, up to 8 participants can be connected to
this two wire system.

The following information of the W-FM200 system 
is available:

– start-up phase of W-FM
– selected fuel
– current rating
– current set point temp./pressure
– upper set point limit 
– current actual value
– current O2 value
– supply air temperature
– flue gas temperature
– combustion efficiency
– digital inputs 
– digital outputs
– external set point
– target load default
– fuel selection
– date / time
– hours of operation
– start counter
– fuel volume
– fault and lockout history
– unit identification

eBus via eGate to PROFIBUS-DP on SPS
A direct eBus to Profibus-DP coupling is not possible. 
It requires the eBus interface and also the so called
eGate. Using the 2 wire connection to the eGate, 
distances of approx. 1 km can be achieved.

The eGate carries out the conversion of the 
eBus protocol into the Profibus protocol.
This allows the exchange of data and control signals
between an SPS and the combustion managers 
W-FM100/200.
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Maximum
8 burners

on one
eBus

Maximum
8 burners

on one
eBus

Connection to Bus systems

DUNGS ®

/ PC-Adapter
m u l t i

Artikel-Nr.: 230 437

eBus on Neuberger-DDC eBus via eGate to PROFIBUS-DP on SPS
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Coupling via Bus systems

Modbus to Neuberger DDC

Modbus coupling to Neuberger DDC can be made either
directly via the interface RS232 or via an interface 
converter RS232 to RS485.

If several burners are to be connected to the Modbus
module of the PMC, this is usually only possible via the
interface RS485.

The following information of the W-FM200 system 
is available:

– start-up phase of W-FM
– fuel selected
– current rating
– current set point temp./pressure
– current actual value
– current O2 value
– supply air temperature
– flue gas temperature
– combustion efficiency
– stepping motor positions
– frequency converter position
– flame signal

– digital inputs 
– digital outputs
– external set point
– target load default
– fuel selection
– date / time
– hours of operation
– total hours of operation
– hours of operation with voltage applied to unit 
– start counter
– fuel volume
– current fuel throughput
– fault and lockout history
– number of lockouts

– volume unit for Gas / Oil
– unit for temperature and pressure
– sensor selection
– temperature off threshold
– type of operation of load controller 
– selection manual/automatic operation
– Modbus local / remote
– Modbus timer
– type of operation in remote mode
– set point default W1 / W2

Modbus on SPS to Profibus DP

There are several ways of connecting a Modbus to a
Profibus DP.

The version depicted here is connected via the interface
converter RS232/RS485 to a decentralised SPS with
Modbus module and then via Profibus DP to the SPS.

The Modbus module of the decentralised SPS offers 
8 connection possibilities to address additional burners
via the Bus system.
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Coupling via Bus systems

Modbus on SPS to Profibus DP
The version depicted here is connected via the interface
converter RS232/RS485 to a central SPS with 
Modbus module.

The Modbus module of the decentral SPS offers 
8 connection possibilities to address additional burners
via the Bus system.

Modbus via ModGATE to Profibus DP on SPS
An additional and simpler way to exchange data is the
coupling from Modbus to Profibus via the so called
ModGATE.
The interface converter is not required for this variation.
Each burner connected to the Profibus requires a
ModGATE.

Advantage:
The Bus protocol of the ModGATE is considerably 
simpler to operate than the Bus protocol of the SPS.
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1. Safety information
Safe operation of the product depends on it being properly installed, commissioned 

and maintained by a qualified person (see Section 1.11) in compliance with the 

operating instructions.

It is essential to comply with general installation and safety instructions for 

pipeline and plant construction, as well as to make proper use of tools and safety 

equipment.

The product is designed and constructed to withstand the forces encountered 

during normal use. Use of the product for any other purpose, or failure to install 

the product in accordance with these Installation and Maintenance Instructions, 

could cause damage to the product, will invalidate the  marking, and may cause 

injury or fatality to personnel.

Additional Safety Notes
Level control and level limiting / alarm products in steam boilers
Products / systems must be selected, installed, operated, and tested in accordance with:

- Local or National standards and regulations.

- Guidance Notes, (Health and Safety Executive BG01 and INDG436 in the UK).

- The requirements of Approvals Authorities.

- Boiler inspection bodies.

- Boiler manufacturer’s specifications.

Two independent low water limiting / alarm systems must be installed on steam 

boilers. Level probes must be installed in separate protection tubes / chambers, 

with sufficient clearance between the tips, and earth.

Each probe must be connected to an independent controller. The alarm relays 

must isolate the boiler heat supply at low alarm status.

A high water alarm may be part of the water level control, or a separate system. 

An independent high water alarm system must be fitted if it is considered a 

safety requirement. In this case, the relays must simultaneously isolate the 

feedwater supply and the boiler heat supply at high alarm status. All boiler water 

limiters / alarms require regular functional testing.

A suitable water treatment regime must be used to ensure continuous safe and 

correct operation of the control and limiter / alarm systems. Consult the above 

authorities and a competent water treatment company.
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Warning
Isolate the mains supply before unplugging the controller since hazardous 

voltages will be exposed on the controller base. This product complies with 

the requirements of Electromagnetic Compatibility Directive 89 / 336 / EEC and 

93 / 68 / EEC by meeting the standards of:

- EN 61326 : 1997 A1 + A2 Emissions Class B equipment Table 4.

- EN 61326 : 1997 A1 + A2 Immunity for Industrial Locations Annex A.

The following conditions should be avoided as they may create interference above 

the limits specified in EN 61326 (Immunity) if:

- The product or its wiring is located near a radio transmitter.

- Excessive electrical noise occurs on the mains supply. Power line protectors 

 (ac) should be installed if mains supply noise is likely. Protectors can combine 

 filtering, suppression, surge and spike arrestors.

- Cellular telephones and mobile radios may cause interference if used within 

 approximately 1 metre (39") of the vary according to the surroundings of the 

 installation and the power of the transmitter.

If this product is not used in the manner specified by this IMI, then the protection 

provided may be impaired.

1.1 Intended use
i) Check that the product is suitable for use with the intended fluid.

ii) Check material suitability, pressure and temperature and their maximum and

 minimum values. If the maximum operating limits of the product are lower 

 than those of the system in which it is being fitted, or if malfunction of

 the product could result in a dangerous overpressure or overtemperature 

 occurrence, ensure a safety device is included in the system to prevent such

 over-limit situations.

iii) Determine the correct installation situation and direction of fluid flow.

iv) Spirax Sarco products are not intended to withstand external stresses that 

 may be induced by any system to which they are fitted. It is the responsibility 

 of the installer to consider these stresses and take adequate precautions to 

 minimise them.

v) Remove protection covers from all connections and protective film from all

 name-plates, where appropriate, before installation on steam or other high 

 temperature applications.

Safe operation of this product can only be guaranteed if it is properly installed, 

commissioned, used and maintained by qualified personnel (see Section 1.11) 

in compliance with the operating instructions. General installation and safety 

instructions for pipeline and plant construction, as well as the proper use of tools 

and safety equipment must also be complied with.
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1.2 Access
Ensure safe access and if necessary a safe working platform (suitably guarded) 

before attempting to work on the product. Arrange suitable lifting gear if required.

1.3 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

1.4 Hazardous liquids or gases in the pipeline
Consider what is in the pipeline or what may have been in the pipeline at some 

previous time. Consider: flammable materials, substances hazardous to health, 

extremes of temperature.

1.5 Hazardous environment around the product
Consider: explosion risk areas, lack of oxygen (e.g. tanks, pits), dangerous gases, 

extremes of temperature, hot surfaces, fire hazard (e.g. during welding), excessive 

noise, moving machinery.

1.6 The system
Consider the effect on the complete system of the work proposed. Will any proposed 

action (e.g. closing isolation valves, electrical isolation) put any other part of the 

system or any personnel at risk?

Dangers might include isolation of vents or protective devices or the rendering

ineffective of controls or alarms. Ensure isolation valves are turned on and off in a

gradual way to avoid system shocks.

1.7 Pressure systems
Ensure that any pressure is isolated and safely vented to atmospheric pressure.

Consider double isolation (double block and bleed) and the locking or labelling of

closed valves. Do not assume that the system has depressurised even when the

pressure gauge indicates zero.

1.8 Temperature
Allow time for temperature to normalise after isolation to avoid the danger of burns. 

For personal protection wear protective clothing, especially heavy duty gloves and 

safety glasses.

PTFE:
If parts made from PTFE have been subjected to a temperature approaching 

260°C (500°F) or higher, they will give off toxic fumes, which if inhaled are likely to 

cause temporary discomfort. It is essential for a no smoking rule to be enforced 

in all areas where PTFE is stored, handled, or processed as persons inhaling 

the fumes from burning tobacco contaminated with PTFE particles can develop 

'polymer fume fever'.

1.9 Tools and consumables
Before starting work ensure that suitable tools and / or consumables are available. 

Use only genuine Spirax Sarco replacement parts.

1.10 Protective clothing
Consider whether you and/or others in the vicinity require any protective clothing

to protect against the hazards of, for example, chemicals, high / low temperature,

radiation, noise, falling objects, and dangers to eyes and face.
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1.11 Permits to work
All work must be carried out or be supervised by a suitably competent person.

Installation and operating personnel should be trained in the correct use of the

product according to the Installation and Maintenance Instructions.

Where a formal 'permit to work' system is in force it must be complied with. Where 

there is no such system, it is recommended that a responsible person should 

know what work is going on and, where necessary, arrange to have an assistant 

whose primary responsibility is safety.

Post 'warning notices' if necessary.

1.12 Handling
Manual handling of large and / or heavy products may present a risk of injury. Lifting,

pushing, pulling, carrying or supporting a load by bodily force can cause injury

particularly to the back. You are advised to assess the risks taking into account the

task, the individual, the load and the working environment and use the appropriate

handling method depending on the circumstances of the work being done.

1.13 Residual hazards
In normal use the external surface of the product may be very hot.

Many products are not self-draining. Take due care when dismantling or removing

the product from an installation.

1.14 Freezing
Provision must be made to protect products which are not self-draining against

frost damage in environments where they may be exposed to temperatures below

freezing point.

1.15 Disposal
The product is recyclable. No ecological hazard is anticipated with the disposal of 

this product providing due care is taken, EXCEPT;

PTFE:

- Can only be disposed of by approved methods, not incineration.

- Keep PTFE waste in a separate container, do not mix it with other rubbish, and

 consign it to a landfill site.

1.16 Returning products
Customers and stockists are reminded that under EC Health, Safety and

Environment Law, when returning products to Spirax Sarco they must provide 

information on any hazards and the precautions to be taken due to contamination

residues or mechanical damage which may present a health, safety or

environmental risk. This information must be provided in writing including Health

and Safety data sheets relating to any substances identified as hazardous or

potentially hazardous.
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2. General product information
2.1 Description
The Spirax Sarco LP20 is a capacitance probe 
designed for modulating level control in conductive 
l iquids, in conjunction with a PA20 preamplifier, 
which is supplied separately. It can also be used for 
adjustable on / off control.

The LP20 may be used with one or more controllers 
or transmitters to provide level control, level alarms, 
and / or outputs to a building management system.

The probe is normally installed in a steam boiler or 
metal tank where it is earthed through the ½" BSP 
screwed connection, the boiler or tank forming the 
earth return path.

It may be used in a non-conductive tank (e.g. plastic
or concrete) if an earth rod is provided.

The PA20 preamplifier (described in separate 
literature), is screwed to the top of the probe and 
hand tightened, enabling easy removal without the 
need to disturb the probe.

The LP20 probe is compatible with the Spirax Sarco 
range of controllers and transmitters, which are 
described in separate literature.

Approvals
The LP20 is also available with a ½" NPT screwed 
connection, approved to UL61010. Please note 
that this version will not be CE marked and is not 
suitable for Europe.

Caution:
The probe is not suitable for outside installation 
without additional environmental protection.

Note:
For additional product data see the following Technical 
Information sheet TI-P402-39

2.2 Available probe lengths 
 (approximate) in mm

370, 470, 550, 600, 650, 750, 800, 900, 950, 1 050, 1 200, 
1 350 or 1 500.
Note: Probe length includes the 25 mm 'dead' length at 
its tip. The probe must not be cut to length. 

2.3 Pressure / temperature limits
Nominal pressure rating PN40

Maximum pressure 32 bar g

Maximum temperature 239°C

 Maximum 70°C
Ambient temperature

 Minimum     5°C

Designed for a maximum cold hydraulic test pressure of:  60 bar g

2.4 Technical data
Sensing depth Probe length minus 25 mm

Minimum conductivity 5 µS / cm or 5 ppm

Fig. 1 
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4. Installation

The probe consists of a metal rod 
completely insulated from the liquid by 
PTFE sheathing. It works by sensing the 
variation in capacitance caused by a 
change in water level, an increasing level 
giving a proportionally increasing output. 
The capacitance is measured by the 
preampliier and transmitted as a dc signal 
to the controller or transmitter. Control and 
switching levels are set in the controller.

The preamplifier sensitivity is selected 
according to the immersed length of 
the probe, and the wiring variations 
that achieve this are described in the 
preamplifier Installation and Maintenance 
Instructions (IMI).

CAUTION: Over-tightening by hand or 
use of a wrench will cause damage 
to the 'O' ring and may damage the 
preamplifier.

PA20

'O' ring

LP20 

Capacitance

level probe

Fig. 2

WARNING: The LP20 probe must not be cut to length. Do not install the probe

outdoors without additional weather protection. Do not block the drain or the 

vent holes.

A protection tube of 80 mm (3") nominal bore is required for boilers, or in tanks where 

turbulence is likely. This should be as long as possible, and at least long enough to 

cope with the expansion of the probe at maximum operating temperature (0 - 239°C,

32 - 462°F). Allow 20 mm (¾") clearance for probes up to 750 mm in length, and 38 mm 

(1½" for longer probes).

4.1 Install the probs as follows
- Ensure both male and female threads are in good condition.

- Use up to three turns (no more) of PTFE thread sealing tape on the probe thread.

WARNINGS: Do not use excessive tape. Do not use paste type jointing compound.

- Fit and tighten the probe by hand initially - use a suitable spanner to tighten the probe. 

 Under no circumstances use a pipe wrench.

- Due to the nature of a taper / parallel joint it is not possible to recommend tightening 

 torque figures.

- Do not overtighten - there should always be visible thread on the probe.

- Note: The probe thread will not 'bottom out' (i.e. probe body hexagon contacts the 

 face of the female screwed connection), unless there is excessive wear or an 

 out-of-tolerance female thread, in which case it will be necessary to replace or re-work 

 the flange or connection. After installation ensure that resistance from the probe body 

 to the pipework / boiler shell is less than 1W.

3. How the LP20 probe works
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6. Maintenance

5. Wiring

4.2 Subsequent removal and refitting
Cabling should be installed in accordance with BS 6739 - Instrumentation in Process 

Control Systems: Installation design and practice or local equivalent.

Warning: Ensure boiler or vessel is depressurised and vented to atmosphere

before attempting to unscrew or remove the probe.

- Always use the correct size spanner - not a pipe wrench.

- Inspect male and female threads for signs of damage, which may have occurred through

 overtightening, leading to torn threads or even localised cold welding (galling / picking up).

- If damage has occurred replace the probe.

- Carry out an electrical continuity check to ensure that the resistance between the probe 

 body and the boiler or tank is less than 1W.

- An 'O' ring is supplied with both the LP20 and PA20. Ensure only one 'O' ring is fitted 

 between the probe and the PA20 preamplifier (see Figure 2).

The preampliier must only be screwed on hand tight to avoid damage to the 'O' ring.

Refer to the preamplifier IMI for further information.

Refer to the preamplifier and controller / transmitter Installation and Maintenance 

Instructions for wiring details and diagrams.

Note: Read the 'Safety information' in Section 1 before starting any maintenance.

No special servicing, preventative maintenance or inspection of the product is required.

Level controls
Boiler water level controls and level alarms, however, do require testing and 

inspection. General guidance is given in Health and Safety Executive Guidance

Notes BG01 and INDG436.

For specific instructions for the Spirax Sarco system please see separate literature.

Cleaning instructions
Use a cloth dampened with tap / de-ionised water or isopropyl alcohol. Use of other 

cleaning materials could damage the product and invalidate the warranty.
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1. Safety information
Safe operation of these products can only be guaranteed if they are properly 
installed, commissioned, used and maintained by qualified personnel (see Section 
1.11) in compliance with the operating instructions. General installation and safety 
instructions for pipeline and plant construction, as well as the proper use of tools 
and safety equipment must also be complied with.

Do not install the probe outdoors without additional weather protection.

Drain / vent holes must be kept clean - do not cover.

1.1 Intended use
Referring to the Installation and Maintenance Instructions, name-plate and Technical 
Information Sheet, check that the product is suitable for the intended use/application. 
The products comply with the requirements of the European Pressure Equipment 
Directive 97/23/EC and fall within category 'SEP'. It should be noted that products 
within this category are required by the directive not to carry the  mark. 

i) The products have been specifically designed for use on steam and water, 
which are in Group 2 of the above mentioned Pressure Equipment Directive. 
The products’ use on other fluids may be possible but, if this is contemplated, 
Spirax Sarco should be contacted to confirm the suitability of the product for 
the application being considered.

ii) Check material suitability, pressure and temperature and their maximum and 
minimum values. If the maximum operating limits of the product are lower than 
those of the system in which it is being fitted, or if malfunction of the product 
could result in a dangerous overpressure or overtemperature occurrence, ensure 
a safety device is included in the system to prevent such over-limit situations.

iii) Determine the correct installation situation and direction of fluid flow. 

iv) Spirax Sarco products are not intended to withstand external stresses that may 
be induced by any system to which they are fitted. It is the responsibility of the 
installer to consider these stresses and take adequate precautions to minimise 
them.

v) Remove protection covers from all connections and protective film from all 
 name-plates, where appropriate, before installation on steam or other high 
 temperature applications.

1.2 Access
Ensure safe access and if necessary a safe working platform (suitably guarded) 
before attempting to work on the product. Arrange suitable lifting gear if required.

1.3 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

1.4 Hazardous liquids or gases in the pipeline
Consider what is in the pipeline or what may have been in the pipeline at some 
previous time. Consider: flammable materials, substances hazardous to health, 
extremes of temperature.

1.5 Hazardous environment around the product
Consider: explosion risk areas, lack of oxygen (e.g. tanks, pits), dangerous gases, 
extremes of temperature, hot surfaces, fire hazard (e.g. during welding), excessive 
noise, moving machinery.
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1.6 The system
Consider the effect on the complete system of the work proposed. Will any proposed 
action (e.g. closing isolation valves, electrical isolation) put any other part of the 
system or any personnel at risk? 
Dangers might include isolation of vents or protective devices or the rendering 
ineffective of controls or alarms. Ensure isolation valves are turned on and off in a 
gradual way to avoid system shocks.

1.7 Pressure systems 
Ensure that any pressure is isolated and safely vented to atmospheric pressure. 
Consider double isolation (double block and bleed) and the locking or labelling 
of closed valves. Do not assume that the system has depressurised even when 
the pressure gauge indicates zero.

1.8 Temperature
Allow time for temperature to normalise after isolation to avoid danger of burns.

If parts made from the PTFE have been subjected to a temperature approaching 260°C 
(500°F) or higher, they will give off toxic fumes, which if inhaled are likely to cause 
temporary discomfort. It is essential for a no smoking rule to be enforced in all areas 
where PTFE is stored, handled, or processed as persons inhaling the fumes from 
burning tobacco contaminated with PTFE particles can develop 'polymer fume fever'.

1.9 Tools and consumables
Before starting work ensure that you have suitable tools and/or consumables 
available. Use only genuine Spirax Sarco replacement parts.

1.10 Protective clothing
Consider whether you and/or others in the vicinity require any protective clothing 
to protect against the hazards of, for example, chemicals, high/low temperature, 
radiation, noise, falling objects, and dangers to eyes and face.

1.11 Permits to work
All work must be carried out or be supervised by a suitably competent person. 
Installation and operating personnel should be trained in the correct use of the 
product according to the Installation and Maintenance Instructions.
Where a formal 'permit to work' system is in force it must be complied with. Where 
there is no such system, it is recommended that a responsible person should know 
what work is going on and, where necessary, arrange to have an assistant whose 
primary responsibility is safety.
Post 'warning notices' if necessary.

1.12 Handling
Manual handling of large and/or heavy products may present a risk of injury. Lifting, 
pushing, pulling, carrying or supporting a load by bodily force can cause injury 
particularly to the back. You are advised to assess the risks taking into 
account the task, the individual, the load and the working environment and use 
the appropriate handling method depending on the circumstances of the work 
being done.
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1.13 Residual hazards
In normal use the external surface of the product may be very hot. If used at the 
maximum permitted operating conditions the surface temperature of some products 
may reach temperatures of 350°C (662°F).

Many products are not self-draining. Take due care when dismantling or removing 
the product from an installation (refer to 'Maintenance instructions').

1.14 Freezing
Provision must be made to protect products which are not self-draining against 
frost damage in environments where they may be exposed to temperatures below 
freezing point.

1.15 Disposal
Unless otherwise stated in the Installation and Maintenance Instructions, this 
product is recyclable and no ecological hazard is anticipated with its disposal 
providing due care is taken, except:

PTFE:
- Can only be disposed of by approved methods, not incineration.
- Keep PTFE waste in a separate container do not mix it with other rubbish, and 

consign it to a landfill site.

1.16 Returning products
Customers and stockists are reminded that under EC Health, Safety and Environment 
Law, when returning products to Spirax Sarco they must provide information on 
any hazards and the precautions to be taken due to contamination residues or 
mechanical damage which may present a health, safety or environmental risk. 
This information must be provided in writing including Health and Safety data 
sheets relating to any substances identified as hazardous or potentially hazardous.
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2.1 Description
The Spirax Sarco CP30 probe is supplied in several nominal electrode lengths, and is cut to 
the exact length required prior to installation. The probe has a " BSP taper  (UL version ½" 
NPT) connection and may be installed in a probe elbow, a screwed flange, or directly in a boiler 
connection.
The CP30 can be used with the BC3100, BC3200, BC3210, BC3150, and BC3250 blowdown 
controllers, which have a probe cleaning facility (UK Patent no. 2276943).
This causes any scale on the probe to become porous or fall off, allowing the probe to continue 
to sense at its original calibration level. WARNING: This feature is not a substitute for a 
proper boiler water treatment regime. If scale forms on a probe, it is also forming inside 
the boiler, and a competent water treatment specialist must be consulted to avoid a 
potentially dangerous situation.  
The CP30 is approved by Underwriters Laboratory (UL) as an accessory for use with the 
blowdown controllers. These controllers supply the CP30 with a low voltage limited power 
source. The UL electrical ratings for the probe are 20 Vdc and 14 Vac at 10 mA.

2.2 Application
The CP30 conductivity probe is used in conjunction with a controller to measure the 
conductivity (or TDS) of water, usually in a steam boiler, for the purpose of monitoring and 
controlling blowdown. A DIN 43650 cable socket is supplied with each unit and is provided 
with a Pg 11 cable gland, or, for the UL Listed version, a ½" NPT conduit thread adaptor 
with four flying leads.

2.3 Available electrode lengths mm (inches)
300 (11.8  ), 500 (19.7) 1 000 (39.4) and 1 500 (59.0).

2.4 Limiting conditions 
Maximum boiler pressure 32 bar g (464 psi g)

Maximum temperature 239°C (462°F)

Maximum ambient temperature 70°C (158°F)

Minimum tip distance from boiler tubes 20 mm (¾")

Minimum immersion depth (vertically installed probes) 100 mm (4")

Maximum cable length (probe to controller) 100 m (330 ft)

Minimum conductivity 10 µS/cm or 10 ppm

Protection rating (cable socket) IP65

2. General product information
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Probe tip

Pg 11 
cable gland

Probe electrode

27 A/F

Probe body

Cable socket

3/ 8" BSP ½" NPT

4 off 18 AWG
flying leads

300 mm
(12") long

Fig. 1
CP30 Standard version

Fig. 2
CP30 UL version

½" NPT conduit 
thread adaptor
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3.1 Cutting the probe electrode to length
Caution:-
The PTFE probe tip is retained on the electrode by an internal spring, and can only be turned 
freely in one direction. This may be clockwise or anticlockwise, depending on which way the 
spring is fitted. Damage will occur if the tip is turned forcibly, or removed without being turned 
at the same time.

*

* 20 mm (¾") min

Fig. 3  Typical installation showing probe mounted in probe elbow ( " BSP only)

CP30 bodyProbe tip

WARNING: Do not install the probe outdoors without additional weather protection.

WARNING: The boiler must be depressurised and vented to atmosphere before installation 
of the probe. Wherever possible the boiler manufacturer must be consulted for advice on 
the positioning of the probe and the optimum TDS level.

Caution:
- Remove the label from the probe tip before installation.

Probes up to 500 mm (20") can be installed vertically or horizontally. Longer probes must be 
installed vertically.
The probe must be installed in a position where it can sense the conductivity of the boiler 
water, away from the feedwater inlet if possible. The probe tip should be at least 20 mm (¾") 
away from any boiler tubes. Vertically installed probes must be immersed to a minimum depth 
of 100 mm (4").

3. Installation

*

Fig. 4

To remove the probe tip:
Turn the probe tip, and, at the same time pull the probe tip off the probe rod (see Figure 4).                       
Note: it will only turn easily in one direction.

Do not attempt to remove the spring from the probe tip.
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Fig. 5

Fig. 6

Fig. 7

Fig. 8

Step 1  Cut the electrode to the required length and chamfer the end.

Step 2  Cut back the PTFE sleeving 50 mm (2") from the end of the electrode (Figure 6).

Step 3  Fit the probe tip and spring by winding it into the electrode (Figure 7).

50 mm (2")

Step 4  Check the end of the electrode is flush with the end of the probe tip (Figure 8). 
 A little free play is normal.

Probe tip flush 
with the end of 
the electrode

Spring tang visible in hole

3.2 Install the probe as follows:
- Ensure both male and female threads are in good condition.

- Use up to three turns (no more) of PTFE thread sealing tape on the probe thread.
 WARNING: Do not use excessive tape. Do not use paste type jointing compound.

- Fit and tighten the probe by hand initially. Use a suitable spanner to tighten the probe. Under 
 no circumstances use a pipe wrench.

- Due to the nature of a taper / parallel joint it is not possible to recommend tightening torque figures.

- Do not overtighten. There should always be visible thread on the probe.

- Note: The probe thread will not 'bottom out' (i.e. probe body hexagon contacts the face of the
 female screwed connection), unless there is excessive wear or an out-of-tolerance female 
 thread, in which case it will be necessary to replace or re-work the flange or connection.

3.3 Subsequent removal and refitting
WARNING: Ensure boiler or vessel is depressurised and vented to atmosphere before 
attempting to unscrew or remove the probe:

- Always use correct size spanner, not a pipe wrench.

- Inspect male and female threads for signs of damage, which may have occurred through 
 overtightening, leading to torn threads or even localised cold welding (galling / picking up).

- If damage has occurred, replace the probe.

- Ensure drain/vent holes are clear - do not cover.
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4. Wiring diagrams

Fig. 9  View of connector block removed from cable socket

1
2

3

4.1 Wiring
Cabling should be installed in accordance with BS 6739 - Instrumentation in Process Control 
Systems: Installation design and practice or local equivalent. For the US and Canadian installations 
the probe must be wired in accordance with the National and Local Electrical Code (NEC) or 
the Canadian Electrical Code (CEC).
Wiring should be carried out using 2 or 4 core, 1 mm2 (18 -16 AWG), high temperature screened 
cable, with a maximum length of 100 metres (330 ft). Pirelli FP 200 or Delta Crompton Firetuf 
OHLS are two suitable types for the standard CP30. For the UL version Class 1 screened cable 
with a suitable temperature rating (75°C /167°F minimum) must be used to connect the terminal 
box to the controller.
Ensure that sufficient cable length is provided to allow removal of the cable socket and to ensure 
that no strain is placed on the unit.
To unplug the cable socket, remove the central screw. 
Note: - To provide environmental protection the probe is supplied with a gasket between 
the cable socket and the probe connector. To maintain environmental integrity, ensure 
the gasket is always present when reconnecting the cable socket, and that all contact 
surfaces are clean and undamaged. 
To gain access to the connector block within the cable socket, remove the central screw and 
withdraw the hinged cover.
The connector block on the standard CP30 may be rotated in 90° steps to facilitate wiring:

- Remove the retaining screw and hinged cover and withdraw socket.

- Remove connector block and reposition as required.

It is not possible to rotate the connector block on the UL version.

4.2 Additional wiring information – UL version
The socket is supplied with four 18 AWG, 300 mm (12") long colour coded flying leads. These 
are to be cut to length and connected to a suitable metal terminal box. A length of flexible metal 
conduit is required between the probe and the terminal box to provide environmental protection 
and easy electrical connection. The cable socket is provided with a  ½" NPT conduit adaptor 
for this purpose. 

WARNING: The flying leads supplied with the probe are rated to 221°F (105°C). This 
temperature rating must not be exceeded. 
The flexible conduit and terminal box are not to incorporate any other control wiring as 
this may damage or reduce the performance of the product.
It is not possible to rotate the cable socket in 90° steps, as with the standard CP30. To do 
so may damage the internal wiring.
Ensure that any condensation which might build up in the conduit network is prevented 
from accumulating in the probe cable connector and terminal box.
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BC3150 / BC3250*

CP30
connector

Internal links

Probe tip
Earthed to probe body.
Ensure resistance from probe 
body to pipework/boiler shell
is less than 1 .

See controller Installation and Maintenance Instructions for complete wiring details

Fig. 11

Terminal box
(Not required for 
standard probe)
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BC3200 / BC3210*

CP30
connector

Internal links

Probe tip
Earthed to probe body.
Ensure resistance from probe 
body to pipework/boiler shell
is less than 1 .

Terminal box
(Not required for 
standard probe)
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Probe body cleaning instructions - Use a cloth dampened with tap / de-ionised water or isopropyl 
alcohol. Use of other cleaning materials could damage the product and invalidate the warranty.

Frequent maintenance of the probe should not be necessary. However if scale does form on 
the electrode it is a sure indication that scale is also forming elsewhere in the boiler, and advice 
on the boiler water treatment should be obtained without delay. Some Spirax Sarco controllers 
are available with a probe conditioning option (UK Patent No. 2276943) which minimises the 
effects of probe scaling, but this is not a substitute for adequate boiler water treatment.

- Remove the probe once a year and take off the probe tip (see Section 3.1).

- Clean the end of the electrode with fine emery cloth.

- Clean the PTFE probe tip and sleeving with a cloth or a bristle brush.

- Ensure that the probe tip is flush with the end of the electrode before refitting the probe.

5. Maintenance

In many cases, problems on installation can be traced to incorrect wiring, so a check is 
recommended of all wiring, and any necessary links in the controller.
The Spirax Sarco MS1 conductivity meter and extension lead (described in separate literature) 
may be used to check the ac resistance of an installed probe to determine its condition.
To carry out a continuity check on the probe, check from the probe tip to plug terminals 1 and 2, 
and from the probe body to plug terminals 3 and earth.

6. Fault finding

7. Spare parts
A spare probe tip and spring assembly is available, Part No. 4031280.

To fit the probe rod:
- Clean and chamfer the end of the electrode.

- Push the probe tip /spring assembly onto the electrode, turning at the same time, until the 
end of the probe rod is level with the end of the tip shroud (see Figure 8 on page 9). The 

 tip/spring assembly will turn easily in one direction only.

A little free play is normal.
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LC3050 
Level Controller

Description
The Spirax Sarco LC3050 is a level limiting alarm for use in 
conductive liquids as a high or a low alarm, and is defined as a 
'special design water level limiter' in the context of EN 12952-11. 
It is suitable for use with steam or hot water boilers operating up 
to 32 bar at 239°C.

The LC3050 is a dual voltage unit, 230 Vac or 115 Vac for use with 
Spirax Sarco high or low level, self-monitoring high integrity 
probes.

The LC3050 has two LED’s, indicating normal and alarm 
conditions, and a test button (AL). The other buttons on the 
keypad are non-functional.

The unit can be panel, DIN rail or chassis mounted.

An automatic cyclic test of the probe, probe cable and controller 
is carried out every few seconds by internally simulating a fault 
in the probe.

A test button is fitted so that a full test of the probe, controller, 
and associated circuits can be carried out. Provision is made for 
the wiring of a remote test button if required.

WARNING; In most countries, steam boilers operating with 
limited supervision require two self-monitoring level probes 
and controllers to provide two independent low level alarms. 
A high level alarm is also advised, and is compulsory in some 
countries.

Principal features:

- High integrity, self-monitoring low or high level alarm.

- UL and TÜV approved. 

- Dual mains supply, 230 / 115 Vac.

- LED indication of status.

- Infrared communications.

Approvals
This product complies with the Electromagnetic Compatibility 
Directive 2004 / 108 / EC and all its requirements.

This product meets all the Requirements of the Directive and is 
suitable for Class A Environments (eg Industrial). The LC3050 
meets the requirements of the Directive by meeting the Controlling 
standard:

-  EN 61326-1: 2006 - Electrical equipment for measurement 
control and laboratory use - EMC requirements Part 1: General 
requirements.

In addition the LC3050 meets the EMC requirements of the 
following standards:

-  EN 12953-9: 2007 - Shell boilers Part 9: Requirements for 
limiting devices of the boiler and accessories.

-  EN 12952-11: 2007 - Water-tube boilers and auxiliary 
installations Part 11: Requirements for limiting devices of the 
boiler and accessories.

The LC3050 has been type-tested as a Special Design Water 
Level Limiter by meeting the Standard:

-  Vd TÜV requirements for water level control and limiting 
devices, Water Level 100 (07.2006).

The product complies with Low Voltage Directive (2006 / 95 / EC) 
by meeting the standards of: 

- EN 61010-1:2001 Safety requirements for electrical equipment 
for measurement, control and laboratory use.

Alarm test 
button

Clamping 
screw

Clamping 
screw

Function / Inputs / Outputs
Function
The LC3050 is normally configured to warn of a change in level 
outside normal limits for steam or hot water boilers, tanks or 
vessels, by engaging an alarm relay. Spirax Sarco high-integrity, 
self-monitoring probes can indicate internal faults or water 
ingress.

The LC3050 compares the resistance to earth from the probe, 
through the water, to the boiler or vessel shell. If a change in water 
level causes this resistance to change beyond a set limit, a timer 
is engaged which alters the state of internal relays after a pre-set 
delay. This signal is normally used to trigger an alarm, and cut 
the supply to the burner.

Input / output 
The product accepts inputs from the LP30 low level probe or the 
LP31 high level probe.

With the water level normal the green LED will be lit, and the boiler 
panel will indicate a normal water level. The green LED briefly 
extinguishes every few seconds showing that the automatic cyclic 
test is being carried out.

A compensation tip on the probe signals an alarm if the probe 
should become faulty through water ingress or an internal wiring 
fault. 

Outputs can be remotely accessed via the RS485 / MODBUS 
communications.
 
Other features
The LC3050 can communicate via an infrared link between 
adjacent controllers. It enables the alarm status of the LC3050 to 
be passed to a product fitted with RS485 (user). User products 
are those fitted with a graphics display. The LC3050 is defined 
as a slave unit. No set-up or adjustment is needed. 



LC3050 Level Controller TI-P402-135 AB Issue 2

Page 2 of 3

Technical data LC3050
 
   Mains voltage range  220 / 240 Vac setting (198 V to 264 V)

     110 / 120 Vac setting (99 V to 132 V)
Power supply

 Frequency 50 - 60 Hz

   Power consumption  230 V / 30 mA  or  115 V / 60 mA    

   General  Indoor use only

   Maximum altitude  2 000 m (6 562 ft) above sea level

   Ambient temperature limits  0 - 55°C 

   Maximum relative humidity  80% up to 31°C decreasing linearly to 50% at 40°C

   Overvoltage category  III
     2 (as supplied)

   
Pollution degree

 3 (when installed in an enclosure) -     
    Minimum of IP54 or UL50 / NEMA Type 3, 3S, 4, 4X, 6, 6P or 13.

   Enclosure rating NEMA type 4 hose down only (UL approval) and   
Environmental (front panel only) IP65 (verified by TRAC Global)

    Electrical safety EN 61010-1

   LVD (safety)  UL61010-1

    CAN / CSA C22.2 No. 61010-1

   EMC Immunity/Emissions Suitable for heavy industrial locations

   Enclosure Material Polycarbonate

   Front panel Material  Silicone rubber, 60 shore.

   Solder  Tin / lead (60 / 40%)

     Rising clamp plug-in terminal blocks with screw connectors.  
   Termination  Caution: Use only the connectors supplied by Spirax Sarco Ltd. -  
  

Mains  
  Safety and Approvals may be compromised otherwise.

  and signal 
 Cable size 0.2 mm² (24 AWG) to 2.5 mm² (12 AWG).

 Cable / wire  connector
 Stripping length  5 - 6 mm

 and   Type High temperature

 connector   Shield type Screened 

 data Level probe  Number of cores 4
  cable / wire Gauge 1 – 1.5 mm² (18 - 16 AWG) 
   Maximum length  50 m (164 ft) 

   Recommended type Prysmian (Pirelli) FP200, Delta Crompton Firetuf OHLS

 Input technical data Minimum conductivity  30 µS /cm or 30 ppm at 25°C  

   Contacts  2 x single pole changeover relays (SPCO)

   Voltage ratings (maximum) 250 Vac

   Resistive load 3 amp @ 250 Vac 

   Inductive load 1 amp @ 250 Vac

  Relays 
ac motor load

 ¼ HP (2.9 amp) @ 250 Vac

    1/10 HP  (3 amp) @ 120 Vac

 Output  Pilot duty load C300 (2.5 amp) - control circuit / coils

 technical  Electrical life (operations) 3 x 105 or greater depending on load

 data  Mechanical life (operations) 30 x 106

    Physical layer  IrDA 

   Baud 38 400

  Infrared Range 10 cm

   Working angle 15°

   
Eye safety information

 Exempt from EN 60825-12: 2007 Safety of laser products -  
    does not exceed the accessible emission limits (AEL) of Class 1
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How to specify
High-integrity self-monitoring level controller with fail-safe operation and self-testing facilities. LED indication of alarm and safe status. 
Infrared communications facility. A test button facility shall be provided on the front panel.

How to order
Example: 1 off Spirax Sarco LC3050 level high-integrity, self-monitoring level controller. 

Safety information, installation and maintenance
Warning: This document does not contain sufficient information to install the unit safely. The unit operates at a potentially fatal mains 
voltage. Before attempting to install the unit read the Installation and Maintenance Instructions supplied with it. 

Caution: before installing and connecting the power ensure there is no condensation within the unit. The product may be installed on 
a DIN rail, on a chassis plate, or in a panel cutout. A bezel is supplied. 

The product must be installed in a suitable industrial control panel or fireproof enclosure to provide impact and environmental protection. 
A minimum of IP54 (EN 60529) or Type 3, 3S, 4, 4X, 6, 6P and 13 (UL50/NEMA 250) is required. Spirax Sarco can provide suitable 
plastic or metal enclosures

Do not install the product outdoors without additional weather protection.

Do not attempt to open the product - it is sealed and has no replaceable parts or internal switches.

Do not cover or obstruct the infrared beam between products.

In the UK, your attention is drawn to IEE Regulations (BS 7671). Elsewhere, other regulations will normally apply.

All wiring materials and methods shall comply with relevant EN and IEC standards where applicable.

No special servicing, preventative maintenance or inspection of the product is required.

Boiler water level controls and level alarms do, however, require testing and inspection. General guidance is given in Health and Safety 
Executive Guidance Notes BG01 and INDG436.

Dimensions / weight (approximate) in mm and g.
Weight 430 g.

LC3050
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52 mm 120 mm

140 mm 120 mm
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1. Safety information
Your attention is drawn to any National or local regulations.

The product is designed and constructed to withstand the forces encountered                                    
during normal use. Use of the product for any other purpose, or failure to install the 
product in accordance with these Installation and Maintenance Instructions, could 
cause damage to the product and may cause injury or fatality to personnel.

Pressure equipment not bearing the  mark is classified 'Sound Engineering Practice' 
in accordance with Article 3, Paragraph 3 of the Pressure Equipment Directive 
97/23/EC.

Note: By law, SEP products cannot be marked with the  symbol.

Warning
If this product is not used in the manner specified by this IMI, then the protection                      
provided may be impaired.

1.1 Intended use
i) Check that the product is suitable for use with the intended fluid.

ii) Check material suitability, pressure and temperature and their maximum and 
minimum values. If the maximum operating limits of the product are lower than those 
of the system in which it is being fitted, or if malfunction of the product could result 
in a dangerous overpressure or overtemperature occurrence, ensure a safety device 
is included in the system to prevent such over-limit situations.

iii) Determine the correct installation situation and direction of fluid flow. 

iv) Spirax Sarco products are not intended to withstand external stresses that may be 
induced by any system to which they are fitted. It is the responsibility of the installer 
to consider these stresses and take adequate precautions to minimise them.

v) Remove protection covers from all connections and protective film from all 
 name-plates, where appropriate, before installation on steam or other high 
 temperature applications.

Safe operation of these products can only be guaranteed if they are properly installed, 
commissioned, used and maintained by qualified personnel (see Section 1.11) in 
compliance with the operating instructions. General installation and safety instructions 
for pipeline and plant construction, as well as the proper use of tools and safety 
equipment must also be complied with.

1.2 Access
Ensure safe access and if necessary a safe working platform (suitably guarded) 
before attempting to work on the product. Arrange suitable lifting gear if required.

1.3 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

1.4 Hazardous liquids or gases in the pipeline
Consider what is in the pipeline or what may have been in the pipeline at some 
previous time. Consider: flammable materials, substances hazardous to health, 
extremes of temperature.

1.5 Hazardous environment around the product
Consider: explosion risk areas, lack of oxygen (e.g. tanks, pits), dangerous gases, 
extremes of temperature, hot surfaces, fire hazard (e.g. during welding), excessive 
noise, moving machinery.
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1.6 The system
Consider the effect on the complete system of the work proposed. Will any proposed 
action (e.g. closing isolation valves, electrical isolation) put any other  part of the system 
or any personnel at risk? 
Dangers might include isolation of vents or protective devices or the rendering 
ineffective of controls or alarms. Ensure isolation valves are turned on and off in 
a gradual way to avoid system shocks.

1.7 Pressure systems 
Ensure that any pressure is isolated and safely vented to atmospheric pressure. 
Consider double isolation (double block and bleed) and the locking or labelling of 
closed valves. Do not assume that the system has depressurised even when the 
pressure gauge indicates zero.

1.8 Temperature
Allow time for temperature to normalise after isolation to avoid danger of burns.

1.9 Tools and consumables
Before starting work ensure that you have suitable tools and/or consumables available. 
Use only genuine Spirax Sarco replacement parts.

1.10 Protective clothing
Consider whether you and/or others in the vicinity require any protective clothing to 
protect against the hazards of, for example, chemicals, high/ low temperature, radiation, 
noise, falling objects, and dangers to eyes and face.

1.11 Permits to work
All work must be carried out or be supervised by a suitably competent person.
Installation and operating personnel should be trained in the correct use of the 
product according to the Installation and Maintenance Instructions.
Where a formal 'permit to work' system is in force it must be complied with. Where 
there is no such system, it is recommended that a responsible person should know what 
work is going on and, where necessary, arrange to have an assistant whose primary 
responsibility is safety.
Post 'warning notices' if necessary.

1.12 Handling
Manual handling of large and/or heavy products may present a risk of injury. Lifting, 
pushing, pulling, carrying or supporting a load by bodily force can cause injury 
particularly to the back. You are advised to assess the risks taking into account the 
task, the individual, the load and the working environment and use the appropriate 
handling method depending on the circumstances of the work being done.

1.13 Residual hazards
In normal use the external surface of the product may be very hot.  
Many products are not self-draining. Take due care when dismantling or removing the 
product from an installation.

1.14 Freezing
Provision must be made to protect products which are not self-draining against 
frost damage in environments where they may be exposed to temperatures below  
freezing point.
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1.15 Safety information - Product specific for level control and 
level limiting/alarm products in steam boilers

Products /systems must be selected, installed, operated, and tested in accordance with:
- Local or National standards and regulations.
- Guidance Notes, (Health and Safety Executive BG01 and INDG436 in the UK).
- The requirements of Approvals Authorities.
- Boiler Insurance Bodies.
- Boiler manufacturer’s specifications.

Two independent low water limiting/alarm systems must be installed on steam boilers.                                          
Level probes must be installed in separate protection tubes/chambers, with 
sufficient clearance between the tips, and earth. 

Each probe must be connected to an independent controller. The alarm relays                                             
must isolate the boiler heat supply at low alarm status.

A high water alarm may be part of the water level control, or a separate system. 
An independent high water alarm system must be fitted if it is considered a safety 
requirement. In this case, the relays must simultaneously isolate the feedwater 
supply and the boiler heat supply at high alarm status. All boiler water limiters/alarms 
require regular functional testing. 

A suitable water treatment regime must be used to ensure continuous safe and 
correct operation of the control and limiter systems. Consult the above authorities 
and a competent water treatment company.

1.16 Disposal
Unless otherwise stated in the Installation and Maintenance Instructions, this product 
is recyclable and no ecological hazard is anticipated with its disposal providing due 
care is taken.

1.17 Returning products
Customers and stockists are reminded that under EC Health, Safety and Environment 
Law, when returning products to Spirax Sarco they must provide information on any 
hazards and the precautions to be taken due to contamination residues or mechanical 
damage which may present a health, safety or environmental risk. This information 
must be provided in writing including Health and Safety data sheets relating to any 
substances identified as hazardous or potentially hazardous.
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2. General product information
2.1 Description
The Spirax Sarco LP10-4 level probe is designed for use with a Spirax Sarco LC1300 or 
LC1350 controller to provide on / off level control and alarm functions in steam boilers, tanks, 
or other vessels. The probe is  also suitable for use with a wide range of conductive liquids.

2.2 Pressure / temperature limits
Nominal pressure rating     PN40

Maximum pressure    32 bar (464 psi g)

Maximum temperature    239°C (462°F)

Ambient temperature
  Maximum   70°C (158°F)

   Minimum   -20°C (-4°F)

2.3 Technical data
Protection rating     IP54

Pollution degree    3

Maximum cable length (probe to controller)    30 m (98 ft)

Sensing depth
  Maximum  2095 mm (82.5")

   Minimum  75 mm (3")

Minimum conductivity (when used with an LC1300 level controller)  1 S/cm @ 25°C (77°F).

Fig. 1

2.4 How the LP10-4 level probe works
The LP10-4 has four detachable tips which are cut to 
length on installation to give the required switching
levels. The probe body is earthed through its 1" screwed 
connection, and the boiler or tank normally forms the 
earth return path. If the probe is to be used in a  
non-conductive tank, (concrete or plastic, for example),
use one of the tips as an earth return, or provide 
a separate earthing rod or plate.
When a tip is immersed in a conductive liquid it 
completes an electrical circuit to earth. When the level 
drops below the tip, the resistance to earth becomes 
high, signalling to the controller that the tip is out of 
the liquid. 
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Lower 
housing

Upper 
housing

Gland carrier

Cable gland
Probe body

Tips

Tip steady

Lock-nuts Extension 
connector

Fig. 2
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3. Installation
3.1 General
For steam boiler applications, the probe may be installed in an external chamber or inside 
the boiler. A protection tube must be used for boiler shell installations, and suitable 
designs are shown in separate literature. 

WARNING 
Though two probes may be installed in one protection tube, where two low water level 
alarms are required in a boiler, these must be completely independent. Separate probes, 
in separate protection tubes or chambers, and separate controllers must be used.

Wherever possible the boiler manufacturer should be consulted for advice on the working 
and alarm water levels. 

WARNING 
Under certain circumstances the water level inside a boiler can be different to that shown 
in the gauge glass. Separate literature on this subject is available from Spirax Sarco. 

Do not install the probe outdoors without additional weather protection. The probe is 
designed for installation in a 1" BSP parallel (Rp1), or 1" NPT threaded flange. These threads 
should always be specified for new installations.
The tip steady provides lateral support as well as insulating the tips from each other.
The switching levels are at the extreme end of the probe tips, which are cut to length to give 
the required alarm or pump signals to the controller.
Probe tips are supplied in sets of four, 1 000 mm (3.28 ft) long, complete with coupling pieces, 
lock-nuts, and two steadies. Two tip assemblies may be joined together if necessary to give a 
maximum total tip length of 2 095 mm (6.87 ft).

WARNING 
The tip steady is an essential part of the probe and must be fitted. Failure to fit the tip 
steady may lead to short-circuits between the tips, or by the tips touching the protection 
tube - a potentially hazardous situation.

3.2 Installation procedure
CAUTION: To avoid bending or twisting the probe tips, it is important to support the probe 
along its length when handling, particularly if the probe is over 1 m (39") long. Do not allow 
the probe tips to rotate in the probe body when tightening the connectors or lock-nuts.

- Fit the four tips to the probe using the extension connectors and lock-nuts provided.

- Ensure that the extension connectors are threaded fully onto the probe tips.

- Tighten the lock-nuts.

- Align the probe tips, and make sure they are more or less the same length, so that all tips 
 will fit into a tip steady.

- Place a tip steady over the end of the tips.

- Using the plastic cap from the packaging or other suitable protector, smartly tap the steady 
 onto the probe tips with the flat of the hand. Once started in this way, the tip steady can be 
 temporarily positioned quite easily by sliding it down the tips.

- Fit the second tip steady in the same manner (see Figure 3).

- If used, fit the second set of extension connectors, probe tips, and two more steadies in 
 the same way (see Figure 4).

- Tighten the connector lock-nuts.

WARNING
Failure to tighten the connector lock-nuts fully may lead to tips becoming loose or                    
falling off.
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- Ensure the water is at the first required level. This could, for example, be the low alarm level.
 (Typically, levels sensed by a four tip probe might be high alarm, pump off, pump on, and 
 low alarm).

- Mark a metal rod with a water-soluble felt pen, and dip the boiler to find the depth from 
 the top of the probe mounting flange to the water level. Alternatively, take the level from 
 a gauge glass.

- Transfer this level to the probe tip, and measuring from the underside of the probe body, mark 
 the position of the proposed cut (nick with a file or hacksaw) on the probe tip, 15 mm (0.6") 
 less than the dipped length - double check before cutting the probe to length. See Figure 3. 

- Repeat this procedure for the other tips. 
 The probe tips are identified by coloured sleeves.

  Brown Tip 1 Orange Tip 3 
Black Earth 

  Red Tip 2 Yellow Tip 4

Position the lowest tip steady(ies), above the water level if possible. The steady should 
support all probe tips, and be at least 15 mm (0.6") away from the end of the shortest tip(s). 
The maximum length for an unsupported tip is 250 mm (9.8"). The minimum tip length is 75 mm (3") 
(no extension connector fitted). See Figure 3. 
If a probe steady is fitted to less than all four probe tips, cut off the unused section of the 
tip steady to avoid it catching on the probe mounting flange when removing the probe for 
maintenance. See Figure 4.

3.3 Install the probe as follows:
- Ensure both male and female threads (1" BSP taper / 1" NPT, 41 A/F) are in good condition.

- Use up to three turns (no more) of PTFE thread sealing tape on the probe thread.
 WARNING: Do not use excessive tape. Do not use paste type jointing compound.

- Fit and tighten the probe by hand initially. Use a suitable spanner to tighten the probe. 
 Under no circumstances use a pipe wrench.

- Due to the nature of a taper /parallel joint it is not possible to recommend tightening 
 torque figures.

- Do not overtighten. There should always be visible thread on the probe.

- Note: The probe thread will not 'bottom out' (i.e. probe body hexagon contacts the face of 
 the female screwed connection), unless there is excessive wear or an out-of-tolerance 
 female thread, in which case it will be necessary to replace or re-work the flange or connection.

3.4 Subsequent removal and refitting
 WARNING: Ensure boiler or vessel is depressurised and vented to atmosphere 
 before attempting to unscrew or remove the probe:

- Always use correct size spanner, not a pipe wrench.

- Inspect male and female threads for signs of damage, which may have occurred through 
 overtightening, leading to torn threads or even localised cold welding (galling / picking up).

- If damage has occurred, replace the probe.
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Note: only 
3 tips shown 
for clarity

Two steadies per 
1 000 mm  (39") 

length, above the 
water level 
if possible

Minimum length 
below steady 
15 mm (0.6")

Tip steady 
cut away

Maximum 
length 
below steady 
250 mm (9.8")

15 mm (0.6")
 

approximately

Low alarm

Pump on

High alarm

Pump off

Two steadies per 
1 000 mm (39") length, 

above the water level 
if possible

Minimum tip length 
75 mm (3")

(No extension 
connector fitted)

Water level

Maximum 
length 

2 000 mm 
(6.56 ft)

Dipped 
length

Fig. 3
Standard installation (for probes up to 
1 000 mm (39"). For installations 
up to 2 095 mm (6.87 ft), 
see Fig. 4.

Fig. 4
Installation for 1 000 mm to 2 000 mm 
(39" to 6.56 ft) depth, extended using
second probe tip, extension connectors
and steady.

Minimum length below 
steady 15 mm (0.6")

Maximum length below 
steady 250 mm (9.8")
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4. Wiring
4.1 General information
Cabling should be installed in accordance with BS 6739 - Instrumentation in Process Control 
Systems: Installation design and practice or local equivalent. 

4.2 Cable specification - Note that the cable must be screened
Use 5-core (or 4-core and earth) 1 mm2 (18 - 16 AWG), high temperature cable. This may be 
solid or stranded, with a maximum length of 30 m (98 ft) for the LC1300. Pirelli FP200 or Delta 
Crompton Firetuf OHLS are two suitable types for the standard probe. 

4.3 Connection
Remove the upper housing screw to gain access to the wiring terminals.

The LP104 is supplied with four crimp terminals for connection to the probe tips.
An un-insulated crimp ring terminal is supplied for the probe body earth connection. It can be 
fitted to either of the two M3 female threads, (see Figure 5).
An additional screw and crimps are provided, together with coloured sleeves for easy identification 
of wiring. A connector set is available as a spare from Spirax Sarco, Stock No. 4024480.
Caution: - Do not use standard crimps – the ones supplied are a special high temperature 
type.
Use a dual-purpose crimp tool (for insulated and un-insulated crimps) to make the 
connections, e.g. RS Components 534-806 or Farnell 210-511.
A M20 cable gland is provided for cable with an overall diameter of 5 mm - 12 mm. The probe 
can be connected to Pg16, ½" BSP, ½" NPT or M20 threaded flexible conduit by removing the 
gland and fitting a back nut (an M20 back nut is supplied with the product). 

Do not install low voltage cables near high voltage cables or switchgear, as this may 
reduce the performance of, or cause damage to the product. Probe cables must not use 
the same conduit /wiring trays as power cables or other wiring.
Ensure internal wires and crimp terminals have not been stressed or damaged during 
installation. Remove upper housing and check wiring before commissioning the system.

The wiring loom may be disconnected and removed from the LP10-4 probe without 
disturbing the cable gland:-

- Remove the upper housing and lift the gland carrier, complete with wiring, out of the lower 
 housing. Ensure that sufficient cable or flexible conduit length is provided and to ensure 
 that no strain is placed on the unit. 
- Do not over-tighten upper housing screw.

Yellow wire - Tip 4

Crimp 
connectors

Brown wire - Tip 1

Red wire - Tip 2

Orange wire - Tip 3

Coloured identification sleeves

Earth (ring crimp)

Gland carrier

Cable gland
(may be removed 

and conduit fitted)

Black wire - earth

Fig. 5  
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4.5 Wiring diagram

4.4 Screen connection
An earth current loop is created if a wire or screen is connected between two earth points that 
are at different potential (voltage). If the instructions are followed correctly, then the probe cable 
screen will only be connected to earth at one end.

Note. The probe earth terminal is a functional earth rather than a protective earth.

A protective earth provides protection from electric shock under a single fault condition. 
This product is protected by double insulation and therefore does not require a protective earth.  

A functional earth is used in order for the product to operate. In this application, the earth 
(boiler shell) is used as the common of the probe. It also provides a sink/drain for any electrical 
interference.

- Ensure that the screen is connected to earth terminal of the probe and to the common 
 terminal of the controller.

- Ensure the common terminal of the controller is not internally earthed (all Spirax Sarco 
 boiler controls are internally isolated from earth).

- The common terminal of the controller must only be earthed via the probe.

Caution:
Do not connect the common terminal to an earth local to the controller. 
To do so may induce an earth current loop, which may reduce the performance or damage 
the product.

Fig. 6

LP10-4 crimp 
connectors

This terminal 
is internally 
connected to the 
probe body and 
earth.
Ensure resistance 
from probe body 
to pipework/boiler 
shell is less than 
1 .

Do not 
connect 
the 
common 
to any 
other 
earth  
than the 
probe 
earth

Screen

LC1350 
controller

Fig. 7

LP10-4 crimp 
connectors

This terminal 
is internally 
connected to the 
probe body and 
earth.
Ensure resistance 
from probe body 
to pipework/boiler 
shell is less than 
1 .

Do not 
connect 
terminal 
55 
(common) 
to any 
earth 
other 
than the 
probe 
earth

Screen

LC1300 
controller

Common

Common
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Probe body cleaning instructions - Use a cloth dampened with tap / de-ionised water or 
isopropyl alcohol. Use of other cleaning materials could damage the product and invalidate 
the warranty.

Frequent maintenance of the probe should not be necessary. However steam boiler water 
level controls do require regular testing in accordance with National and Regional regulations, 
and in the UK, Guidance Notes published by the Health and Safety Executive.
The UK Health and Safety Executive recommends that boiler controls should be inspected at 
least at quarterly intervals. We recommend that this frequency is also followed outside the UK 
unless National or Regional regulations state otherwise.
Where regular tests are carried out properly in a well run boiler house with good water 
treatment, it may be that only an annual inspection of the probe is required.
This is a matter, however, for the user to decide in liaison with the boiler inspector in order to 
determine a sensible inspection programme to suit the individual boiler plant.

We recommend that the inspection is carried out as follows:

-  Depressurise and vent boiler /vessel, - observe safety precautions.

-  Disconnect the electrical supply to controller.

- Remove probe upper housing and inspect for dirt or moisture.

-  Disconnect wiring and remove probe.

-  Clean housing if necessary.

- Check condition of probe.

-  Clean probe tips and insulation if necessary with a cloth or soft bristle brush - do not use 
 abrasive or conductive products such as steel wool. 
 WARNING
 If scale is present on the probe, it will also be forming on the boiler, and a competent 
 water treatment specialist must be consulted as soon as possible.

-  Check that all extension connector lock-nuts are tight.

-  Inspect the probe controller wiring, and the controller supply wiring.

-  Check the controller for damage.

-  Reassemble and carry out a full functional check of the equipment.

Available spares

Connector set    Stock No. 4024480

5. Maintenance 
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LP30
High Integrity, Self-monitoring

Low Level Alarm Probe 

Description
The Spirax Sarco LP30 level probe is used with a Spirax Sarco 
LC3050 level controller to provide a high integrity, self-monitoring 
low level alarm signal, usually in a steam boiler. It consists of a
probe body with a removable cable socket, and a separate
screw-on probe tip which is retained by a lock-nut and pin.
The probe has a level sensing tip (probe tip), and a comparator tip. 
The earth return path is via the body connection.
Under normal operating conditions the probe tip is partially 
immersed, and the resistance to earth is low. When the water level 
drops below the probe tip the resistance to earth becomes high, 
causing the controller to give a low level alarm signal.
The comparator tip compensates for any leakage to earth caused 
by scale, dirt, or internal moisture, ensuring a low water alarm signal 
even under adverse conditions.

Principal features:
- High integrity, self-monitoring low level alarm probe.
- Suitable for pressures up to 32 bar g at 239°C.
- No maintenance required.
- Positively retained probe tip.

Approvals:
The LP30 is also available with a ½" NPT screwed connection, 
approved to UL61010. Please note that this version will not be

marked and is not suitable for Europe.

Caution:
The probe is not suitable for outside installation without 
additional environmental protection.

Available tip lengths mm (inches)
500 (19.7), 1 000 (39.4) and 1 500 (59).

Pressure / temperature limits
Nominal pressure rating  PN40

Maximum boiler pressure  32 bar g (464 psi g)

Maximum temperature  239°C (462°F)

Maximum ambient temperature  70°C (158°F)

Designed for a maximum 
cold hydraulic pressure test of:  60 bar g (870 psi g)

Technical data
Maximum probe cable length 50 metres (164 ft)

Cable socket protection rating IP65

Materials
No. Description Material

1 Probe body Austenitic  BS EN 10088-3
  stainless steel  (1.4306)

2 Cover assembly Austenitic 
  stainless steel Type 316L

3 Name-plate Polycarbonate

4 Cable socket and  Polyamide, glass filled probe connector
5 Connector gasket Silicone elastomer

6 Comparator tip Austenitic 
  stainless steel Type 316L

7 Primary insulator and 
PTFE

 BS 6564 Grade
 secondary insulator  UA Type 1

8 Retaining pin Austenitic 
  stainless steel Type 302 / 304

9 Probe tip Austenitic 
  stainless steel Type 316L

10 Lock-nut Austenitic 
  stainless steel BS 6105 A4 80

Pg 11
Cable gland

4

2

3

1

9

6
7

8
10

5
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Dimensions (approximate) in millimetres (inches)

Weight (approximate) in kg (lb) including immediate packaging

Tip length Probe 500 mm 1 000 mm 1 500 mm
   (19.7") (39.4") (59")

Weight 0.51  0.32 0.63 0.92
  (1.10)  (0.70)  ( 1 . 4 0 )  
(2.00) 

Safety information, installation and maintenance
This document does not contain sufficient information to 
install the product safely. See the Installation and Maintenance 
Instructions provided with each unit.

Installation note:
The probe is designed to work with a Spirax Sarco LC3050
controller. Two probes and controllers are normally fitted in steam
boilers, giving first and second low alarms. 
A protection tube is required for boiler shell or turbulent tank 
fitting.
Install the probe in a ½" BSP (½" NPT) female connection.
Note: Do not install the probe outdoors without additional 
weather protection.

Warning: It is essential that the probe tip of the LP30 low
level alarm probe does not touch any part of the boiler.
Standards require that the tip is at least 14 mm from the 
protection tube, and this must be checked when the probe is 
installed.

The product is supplied with a spring clearance checking set.
Refer to separate literature for details. Spare sets are available - 
see Spare Parts.

Maintenance note:
No special maintenance is required.
Boiler water level controls do, however, require periodic testing
and inspection, which is described in separate literature.

How to specify
High integrity self-monitoring low level alarm probes shall be
Spirax Sarco type LP30 with austenitic stainless steel bodies and 
probe tips, PTFE probe sleeving, and cable socket with Pg 11 
cable gland. They must have a comparator tip to compensate for 
scaling, and a positively located probe tip. They must be used with 
an appropriate Spirax Sarco controller.

How to order
Example: 1 off Spirax Sarco LP30 high integrity, self-monitoring,
low level alarm probe with 1 000 mm (39.4") tip.

Spare parts
The spare parts available are detailed below. No other parts are
supplied as spares.

Available spares

LP30 tip retaining pins  Stock No. 4024780  Pack of 10

Spring clearance
checking set  Stock No. 4024781  1 set (2 springs)

How to order spares
Always order spares by using the description given in the column
headed 'Available spares' and state which product they are for.
Example: 1 off Spring clearance checking set for a Spirax Sarco
LP30 high integrity, self-monitoring low level alarm probe.

The LP30 is also 
available with a 
½" NPT screwed 
connection, 
approved to 
UL61010. 
Please note 
that this version 
will not be  
marked and is 
not suitable for 
Europe. 

Withdrawal distance
for cable socket 15 (0.6) 

Tip length
500 (19.7), 1000 (39.4)

or 1500 (59)

55 (2.2)

210 (8.3) 295 (11.6)

½" BSP taper (R½) 
connection

27 A/F

Ø10 (0.4)

Probe length
minus

the additional 
tip length
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1. Safety information
Your attention is drawn to any National or local regulations.

The product is designed and constructed to withstand the forces encountered     
during normal use. Use of the product for any other purpose, or failure to install the 
product in accordance with these Installation and Maintenance Instructions, could 
cause damage to the product and may cause injury or fatality to personnel.

The LP30 level probe and LC3050 level controller comply with the requirements of 
the European Pressure Equipment Directive 97 / 23 / EC and carry the       mark. They 
are classed as Safety Accessories and therefore fall within Category 4 of the 
Directive. 

Warning
If this product is not used in the manner specified by this IMI, then the protection   
provided may be impaired.

1.1 Intended use
i) Check that the product is suitable for use with the intended fluid.

ii) Check material suitability, pressure and temperature and their maximum and 
minimum values. If the maximum operating limits of the product are lower than 
those of the system in which it is being fitted, or if malfunction of the product 
could result in a dangerous overpressure or overtemperature occurrence, ensure 
a safety device is included in the system to prevent such over-limit situations.

iii) Determine the correct installation situation and direction of fluid flow. 

iv) Spirax Sarco products are not intended to withstand external stresses that may
 be induced by any system to which they are fitted. It is the responsibility of the
 installer to consider these stresses and take adequate precautions to minimise
 them.

v) Remove protection covers from all connections and protective film from all 
 name-plates, where appropriate, before installation on steam or other high 
 temperature applications.

Safe operation of these products can only be guaranteed if they are properly installed, 
commissioned, used and maintained by qualified personnel (see Section 1.11) in 
compliance with the operating instructions. General installation and safety instructions 
for pipeline and plant construction, as well as the proper use of tools and safety 
equipment must also be complied with.

1.2 Access
Ensure safe access and if necessary a safe working platform (suitably guarded) 
before attempting to work on the product. Arrange suitable lifting gear if required.

1.3 Lighting
Ensure adequate lighting, particularly where detailed or intricate work is required.

1.4 Hazardous liquids or gases in the pipeline
Consider what is in the pipeline or what may have been in the pipeline at some 
previous time. Consider: flammable materials, substances hazardous to health, 
extremes of temperature.
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1.5 Hazardous environment around the product
Consider: explosion risk areas, lack of oxygen (e.g. tanks, pits), dangerous gases, 
extremes of temperature, hot surfaces, fire hazard (e.g. during welding), excessive 
noise, moving machinery.

1.6 The system
Consider the effect on the complete system of the work proposed. Will any proposed 
action (e.g. closing isolation valves, electrical isolation) put any other part of the 
system or any personnel at risk? 
Dangers might include isolation of vents or protective devices or the rendering 
ineffective of controls or alarms. Ensure isolation valves are turned on and off in a 
gradual way to avoid system shocks.

1.7 Pressure systems 
Ensure that any pressure is isolated and safely vented to atmospheric pressure. 
Consider double isolation (double block and bleed) and the locking or labelling of 
closed valves. Do not assume that the system has depressurised even when the 
pressure gauge indicates zero.

1.8 Temperature
Allow time for temperature to normalise after isolation to avoid danger of burns.

1.9 Tools and consumables
Before starting work ensure that you have suitable tools and/or consumables 
available. Use only genuine Spirax Sarco replacement parts.

1.10 Protective clothing
Consider whether you and/or others in the vicinity require any protective clothing 
to protect against the hazards of, for example, chemicals, high/low temperature, 
radiation, noise, falling objects, and dangers to eyes and face.

1.11 Permits to work
All work must be carried out or be supervised by a suitably competent person.
Installation and operating personnel should be trained in the correct use of the 
product according to the Installation and Maintenance Instructions.
Where a formal 'permit to work' system is in force it must be complied with. Where 
there is no such system, it is recommended that a responsible person should know 
what work is going on and, where necessary, arrange to have an assistant whose 
primary responsibility is safety.
Post 'warning notices' if necessary.

1.12 Handling
Manual handling of large and/or heavy products may present a risk of injury. Lifting, 
pushing, pulling, carrying or supporting a load by bodily force can cause injury 
particularly to the back. You are advised to assess the risks taking into account the 
task, the individual, the load and the working environment and use the appropriate 
handling method depending on the circumstances of the work being done.

1.13 Residual hazards
In normal use the external surface of the product may be very hot.  
Many products are not self-draining. Take due care when dismantling or removing 
the product from an installation.
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1.14 Freezing
Provision must be made to protect products which are not self-draining against 
frost damage in environments where they may be exposed to temperatures below  
freezing point.

1.15 Safety information - Product specific for level control and 
level limiting/alarm products in steam boilers

Products/systems must be selected, installed, operated, and tested in accordance with:
- Local or National standards and regulations.
- Guidance Notes, (Health and Safety Executive BG01 and INDG436 in the UK).
- The requirements of Approvals Authorities.
- Boiler Insurance Bodies.
- Boiler manufacturer’s specifications.

The boiler must be depressurised and vented to atmosphere before installation of 
the probe.

Two independent low water limiting/alarm systems must be installed on steam 
boilers.  Level probes must be installed in separate protection tubes/chambers, with 
sufficient clearance between the tips, and earth. 

Each probe must be connected to an independent controller. The alarm relays must 
isolate the boiler heat supply at low alarm status.

A high water alarm may be part of the water level control, or a separate system. An 
independent high water alarm system must be fitted if it is considered a safety 
requirement. In this case, the relays must simultaneously isolate the feedwater 
supply and the boiler heat supply at high alarm status. All boiler water limiters/alarms 
require regular functional testing. 

Under certain circumstances the water level in a boiler can be different to that shown 
in the gauge glass.

Separate literature is available from Spirax Sarco on this subject.

Do not install the probe outdoors without additional weather protection.

Drain / vent holes must be kept clear - do not cover.

A suitable water treatment regime must be used to ensure continuous safe and 
correct operation of the control and limiter systems. Consult the above authorities 
and a competent water treatment company.

1.16 Disposal
Unless otherwise stated in the Installation and Maintenance Instructions, this  
product is recyclable and no ecological hazard is anticipated with its disposal 
providing due care is taken.

1.17 Returning products
Customers and stockists are reminded that under EC Health, Safety and   Environment 
Law, when returning products to Spirax Sarco they must provide information on any 
hazards and the precautions to be taken due to contamination residues or mechanical 
damage which may present a health, safety or environmental risk. This information 
must be provided in writing including Health and Safety data sheets relating to any 
substances identified as hazardous or potentially hazardous.
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2.1 General description
The Spirax Sarco LP30 level probe is used with the Spirax Sarco LC3050 level controller to 
provide a high integrity, self-monitoring low level alarm signal, usually in a steam boiler. It 
consists of a probe body with a removable cable socket, and a separate screw-on probe 
tip. The tip is retained with a roll pin, and held in place with a lock-nut. Two level probes and 
controllers are normally installed on each boiler to provide two independent low alarms. In 
many countries this provides first low alarm and second low alarm. The probe is suitable for 
boiler pressures of up to 32 bar g (464 psi g).

2.2 Available tip lengths mm (inches)
500 (19.7), 1 000 (39.4) and 1 500 (59).

2.3 Pressure / temperature limits
Nominal pressure rating PN40 

Maximum boiler pressure 32 bar g (464 psi g)

Maximum operating temperature 239°C (462°F)

Maximum ambient temperature 70°C  (158°F)

Designed for a maximum cold hydraulic test pressure of: 60 bar g (870 psi g)

2.4 Technical data
Maximum probe cable length 50 metres (164 ft)

Cable socket protection rating IP65

2.5 How the LP30 works
The probe has a level sensing tip (probe tip) and a comparator tip. The earth return path is via 
the body connection.
Under normal operating conditions, the probe tip is immersed, and the resistance to earth is 
low. When the water level drops below the probe tip the resistance to earth becomes high, 
causing the controller to give a low level alarm signal.
The comparator tip compensates for any leakage to earth caused by scale, dirt, or internal 
moisture, ensuring a low water alarm signal even under adverse conditions.
A DIN 43650 cable socket is supplied with each unit and is provided with a Pg 11 cable gland, 
or, for the UL/FM version, a ½" NPT conduit thread adaptor with four flying leads.
WARNING: It is essential that the probe tip does not touch any part of the boiler. 
Standards require that the tip is at least 14 mm ( ") from the protection tube, and        
this must be checked when the probe is installed. See Section 5, 'Probe clearance       
test procedure'.

2. General product information
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Fig. 1 
LP30 Standard version

Fig. 2 
LP30 UL version
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3. Installation
Before proceeding with any installation or maintenance

read Section 1, 'Safety information'.

When the probe is to be installed in the boiler, ensure it is positioned at least 1 metre (39") 
from any safety valve or steam take-off, as increased localised water levels may occur.

3.1 Deciding on the low alarm levels
In most shell boilers the water will 'swell' when it is firing, such that the actual water level will 
be higher than the level shown in the gauge glass. In practice this can be up to 50 mm (2")      
in very large boilers reducing to about 10 mm ( ") in smaller ones. We recommend, therefore, 
that the second low level alarm should be well above the bottom of the gauge glass when        
the boiler is cold, as this will reduce when the boiler is firing. The first low level alarm may be 
20 mm (¾") above second low level alarm (see Figure 3). Wherever possible the boiler 
manufacturer should be consulted for advice on the working and alarm water levels.

Boiler cold Boiler firing

Level gauge glass

2nd low

1st low

Fig. 3  Typical low alarm levels

2nd low

1st low

3.2 Protection tube
The probe must be installed in a protection tube when used as a low level alarm in a steam 
boiler. The protection tube provides a relatively steady water level, shielding the probe from 
the  turbulence in the boiler. Two separate protection tubes must be provided, one for the first 
low level alarm and one for the second low level alarm. A typical protection tube is shown in 
Figure 4. Dimensions and construction may be varied to suit the application, but a tube of at 
least 80 mm (3") diameter is recommended. 
Flange lagging is recommended, particularly on larger boilers or boilers with a working pressure 
over 10 bar g (145 psi g). Do not lag the probe. 
Do not cover the vent or drain holes on the body.
Note: When making flanged or screwed joints, ensure that excess jointing compound does 
not enter the boiler. 
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Boiler shell

20 mm (¾") vent hole as 
high as possible

20 mm (¾")

Fig. 4  Typical protection tube

Minimum Ø 80 mm
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3.3 Cutting the probe tip
The probe is normally installed vertically, but for probe tip lengths of up to 500 mm (20") it may 
be inclined by up to 45° from the vertical. The low alarm switching level is at the extreme end 
of the probe tip, which is cut to length to give the required alarm level.

LP30 probe tips are retained by a thread, pin and lock-nut:

- Earlier probes were retained by two pins only.

- A compatable tip is available to special order. 

For existing installations, it is important to check which type of connection is used before 
cutting the probe tip to length.

3.3.1 Procedure for cutting the tip:

- Screw the lock-nut onto the probe fully, but do not tighten it at this stage.

- Use an M6 spanner on the flats of the probe tip connector to prevent it rotating.

 WARNING: If the threaded end of the connector is allowed to rotate in the probe body, 
the internal wiring will be damaged.

- Screw the probe tip onto the probe until the hole in the probe lines up with the bottom of        
the slot in the probe tip (see Figure 5).

- Support the assembly and tap in the retaining pin until an equal length protrudes from  
each side of the probe tip.

- Tighten the lock-nut onto the probe tip (5-7 N m, 4-5 lbf ft).

- Ensure the boiler water is at the required low alarm level.

- Mark a line down the length of the probe tip using a water-soluble felt pen.

- Temporarily fit the probe and tip to the boiler (½" BSP taper for standard LP30 and ½" NPT  
for UL/FM versions), hand tight, without using PTFE tape.

- Remove the probe and note the point at which the ink is dissolved by the water.

- Use a fine hacksaw to cut the probe tip to this length (see Figure 6).

- De-burr tip.

- Carry out the probe clearance test procedure (see Section 5, 'Probe clearance test 
procedure') and record the results.

 Note: A chart is provided for recording this data.
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3.3.2 Install the probe as follows:
- Ensure both male and female threads are in good condition.

- Use up to three turns (no more) of PTFE thread sealing tape on the probe thread.
 WARNINGS: Do not use excessive tape. Do not use paste type jointing compound.

- Fit and tighten the probe by hand initially. 

- Use a suitable spanner to tighten the probe. Under no circumstances use a pipe wrench.

- Due to the nature of a taper /parallel joint it is not possible to recommend tightening torque 
 figures.

- Do not overtighten - there should always be visible thread on the probe.

- Note: The probe thread will not 'bottom out' (i.e. probe body hexagon contacts the face of
 the female screwed connection), unless there is excessive wear or an out-of-tolerance 
 female thread, in which case it will be necessary to replace or re-work the flange or connection.

3.3.3 Subsequent removal and refitting:
WARNING: Ensure boiler or vessel is depressurised and vented to atmosphere before 
attempting to unscrew or remove the probe.

- Always use the correct size spanner - not a pipe wrench.

- Inspect male and female threads for signs of damage, which may have occurred through
 overtightening, leading to torn threads or even localised cold welding (galling  / picking up).  
- If damage has occurred replace the probe.

6 mm flat

Lock-nut

Retaining pin at 
bottom of slot

Probe tip

Dipped length

Fig. 5

Fig. 6

Probe body15 mm (½")
approximately
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Refer to the relevant controller documentation/wiring diagram for full information, including 
screen connection details. 
Cabling should be installed in accordance with BS 6739 - Instrumentation in Process Control 
Systems: Installation design and practice or local equivalent. For US and Canadian installations 
the probe must be wired in accordance with the National and Local Electrical code (NEC) or 
the Canadian Electrical code (CEC). Wiring should be carried out using 4 core, 1 mm² (18-16 
AWG), high temperature screened cable, with a maximum length of 50 metres (165 ft). Pirelli 
FP 200 or Delta Crompton Firetuf OHLS are two suitable types for the standard LP30. For the 
UL/FM version, Class 1 screened cable with a suitable temperature rating (75°C/167°F minimum)      
must be used to connect the terminal box to the controller. 
Ensure that sufficient cable length is provided to allow removal of the cable socket and to     
ensure that no strain is placed on the unit. 
To unplug the cable socket, remove the central screw.
Note: To provide environmental protection the probe is supplied with a gasket between 
the cable socket and the probe connector. To maintain environmental integrity, ensure the 
gasket is always present when reconnecting cable socket and that all contact surfaces 
are clean and undamaged.
To gain access to the connector block within the cable socket, remove the central screw and 
withdraw the hinged cover. 
The connector block on the standard LP30 maybe rotated in 90° steps to facilitate wiring:

- Remove the retaining screw and withdraw socket.

- Remove connector block and reposition as required.

Note: It is not possible to rotate the connector block on the UL/FM version.

4. Wiring

UL / FM version
The socket is supplied with four 18 AWG, 300 mm (12") long colour coded flying leads. These are to 
be cut to length and connected to a suitable metal terminal box. A length of flexible metal conduit 
is required between the probe and the terminal box to provide environmental protection and easy 
electrical connection. The cable socket is provided with a ½" NPT conduit adaptor for this purpose.

WARNING: 
The flying leads supplied with the probe are rated to 221°F (105°C). This temperature 
rating must not be exceeded. 
The flexible conduit and terminal box are not to incorporate any other control wiring as 
this may damage or reduce the performance of the product. 
It is not possible to rotate the cable socket in 90° steps, as with the non-listed LP30. 
To do so may damage the internal wiring. 
Ensure that any condensation which might build up in the conduit network is prevented 
from accumulating in the probe cable connector and terminal box. 

1 Red probe tip

2 Black comparator tip

3 Black Comparator tip

3

2

1

Fig. 7 View of connector block removed from cable connector

Yellow Earth

Screen
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Fig. 8  Standard version

Fig. 9  UL/FM version
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Fig. 10  Standard version
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Fig. 11  UL/FM version
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LP30 LP30

Connection
thread 

out of line

Water level

Minimum 40 mm (1 ") 

Dimensions less
than 14 mm ( ")

Potentially hazardous

Minimum 14 mm ( ")
when installed

Correct

5.1 Introduction
To ensure safe, correct operation of the system, it is essential that the probe tip does not  
touch any part of the boiler or protection tube. Standards require that the probe tip has at 
least 14 mm ( ") clearance.
This test confirms that the LP30 probe is installed correctly. The test must be done on initial 
installation, and each time the probe is removed from the boiler, e.g. for annual inspection. 
A pair of 'checking wires' are used in conjunction with an Insulation Resistance Tester (meter) 
to test if there is less than 14 mm ( ") radial clearance from the tip end. This is indicated              
by a 'short circuit' (i.e. a reading less than infinity). 
When correctly carried out, the test will ensure that the final probe tip position is at least                   
14 mm ( ")  from the protection tube. See Figure 12.

5. Probe clearance test procedure

Fig. 12
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Pinch together (to relax coil) 
for fitting to probe tip

Maximum 10 mm ( ")
90°

14 mm ( ") End viewSide view

Fig. 13

Fig. 14

5.2 Test method
1. Drain water level to at least 50 mm (2") below alarm level and vent boiler or vessel to 

atmosphere.

2. Remove probe (if installed) and fit a pair of checking wires to the end of the probe tip, 90° 
relative to each other and a maximum 10 mm ( ") from the tip end - see Figures 11 and 12.

3. Carefully pass probe through screwed connection and into the protection tube. The checking 
wires will deflect to allow them to pass through, and then spring back to their original positions.

4. Screw down probe by hand, without using PTFE tape.

5. Attach the earth lead of the meter to the boiler and the live lead  to pin 1 of the probe 
connector. Check the contact to boiler with the meter.

6. Activate meter and observe display. Slowly unscrew probe one full turn (without unduly 
rocking the probe).

7. If no short circuit is found, disconnect the meter leads, unscrew and withdraw the probe, 
taking care not to catch the checking wires on the underside of the screwed connection.

8. Remove checking wires and install probe as described in Section 3, 'Installation'.

9. Low alarms must be functionally tested by lowering the water level before the boiler is 
allowed to run unsupervised.

 Separate literature describes this procedure.

10. Complete the clearance record sheet (see page 18 and 19).
WARNING: It is essential to remove the checking wires from the probe before 
commissioning the boiler or vessel. Failure to do this could lead to the low alarms not 
working.
If a short circuit was found during the test then further investigation is needed. Some possible 
reasons are listed below:
 - Probe tip bent or not attached properly. 
 - Protection tube and/or screwed connection out of alignment.
 - Protection tube not of large enough bore and/or not deep enough (the tube should be at least
   40 mm (1 ") deeper internally than the end of the probe, see Figure 12).  
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5.3 Probe clearance record sheet
We strongly recommend that a record of the probe clearance test is kept, and a sheet is provided 
for this purpose. This must be completed each time the probe is fitted/refitted. 

How to complete the sheet:
- Date: The date the test procedure was carried out.

- Reason for test: Initial installation or annual inspection.

- Clearance 14 mm ( "): A signature in this box signifies the test has been successfully 
completed, verifying the tip clearance is greater than 14 mm ( ").

- The (competent) person who did the tests must sign this box.

   Verification Signatures
  Clearance Checking

Date Reason for test 14 mm ( ") wires Independent
  or more removed assessor
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   Verification Signatures
  Clearance Checking

Date Reason for test 14 mm ( ") wires Independent
  or more removed assessor

- WARNING: It is essential to remove the checking wires from the probe before 
commissioning the boiler or vessel. Failure to do this could stop the low water alarms 
operating.

- The person who removes the checking wires must sign the record sheet to verify that this 
has been completed.

- Independent assessor: It is strongly recommended that an independent person (who might 
be an Insurance Inspector, for example) verifies:

- That the test has been carried out.
- That the checking wires have been removed.
- That the record sheet has been correctly completed by a competent person.
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Probe body cleaning instructions - Use a cloth dampened with tap / de-ionised water or 
isopropyl alcohol. Use of other cleaning materials could damage the product and invalidate 
the warranty.
Boiler water level controls - Require regular testing and inspection. For specific testing 
instructions for Spirax Sarco systems please see separate literature.

6. Maintenance

The spare parts available are detailed below. No other parts are supplied as spares.

Available spares

LP30 tip retaining pins  Stock No. 4024780 Pack of 10

Spring clearance checking set  Stock No. 4024781 1 set (2 springs)

How to order spares
Always order spares by using the description given in the column headed 'Available spares'  and 
state for which product they are required. 
Example: 1 off Spring clearance checking set for a Spirax Sarco LP30 high integrity,
self-monitoring low level alarm probe.

 7. Spare parts
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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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Warning
Prior to installation, read these 
installation and operating instructions. 
Installation and operation must comply 
with local regulations and accepted 
codes of good practice.
3



English (G
B)
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.
4
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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!
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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
04

 1
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
7
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2.6 Device overview

Fig. 2 Front view of the pump

Fig. 3 Rear view of the pump

TM
04

 1
12

9 
01

10

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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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
8



En
gl

is
h 

(G
B)
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
9
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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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161 17D

B

C

A1

G 5/8"

A

20
0.

8

100%

110

4 x Ø6
105

120

17.5

168

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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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
04
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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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2
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
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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
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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.
17
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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

 1
15

4 
11

10

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
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4 
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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
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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.
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04
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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
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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.
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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
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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 %
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10
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04
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12
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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
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TM
04

 1
10
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0
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(I2 / Q2)
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0 
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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)!
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13

2 
20

10
TM

04
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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
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4 
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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
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t1 Dosing time

t2 Start delay

t3 Cycle time
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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
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Note
If several procedures overlap, the 
process with the higher dosing flow has 
priority!
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Operation
125 ml

Timer 1:21
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12:00

18:00

0:00
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1
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1 1 1
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Timer
Procedure
Batch volume
Dosing time [mm:ss]
Start time [hh:mm]

1
80.5 ml

0:34
05:00
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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
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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
26



En
gl

is
h 

(G
B)
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
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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
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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
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15

1 
11
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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!
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Bus
Bus control active
Bus address 127
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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
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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).
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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.
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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
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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 
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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

CONTENTS

Page

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. Safety instructions 3

1.1 Identification of safety instructions in 
these instructions 3

1.2 Qualification and training of personnel 4
1.3 Safety instructions for the operator/user 4
1.4 Safety of the system in the event of a 

failure in the dosing pump 4
1.5 Dosing chemicals 4
2. General 5

2.1 Applications 5
2.2 Improper operating methods 5
2.3 Warranty 5
2.4 Nameplate 5
2.5 Type key 6
2.6 Device overview 7
3. Technical data/dimensions 8

3.1 Technical data 8
3.2 Dimensions 10
4. Assembly and installation 11

4.1 Pump assembly 11
4.1.1 Requirements 11
4.1.2 Align and install mounting plate 11
4.1.3 Engage pump in mounting plate 11
4.1.4 Adjust control cube position 11
4.2 Hydraulic connection 12
4.3 Electrical connection 13
5. Commissioning 15

5.1 Setting the menu language 15
5.2 Deaerating the pump 16
5.3 Calibrating the pump 16
6. Operation 18

6.1 Control elements 18
6.2 Display and symbols 18
6.2.1 Navigation 18
6.2.2 Operating states 18
6.2.3 Sleep mode (energy-saving mode) 18
6.2.4 Overview of display symbols 19
6.3 Main menus 20
6.3.1 Operation 20
6.3.2 Info 20
6.3.3 Alarm 20
6.3.4 Setup 20
6.4 Operation modes 21
6.4.1 Manual 21
6.4.2 Pulse 21
6.4.3 Analog 0/4-20 mA 22
6.5 SlowMode 22
6.6 Key lock 22
6.7 Display Setup 23
6.7.1 Units 23
6.7.2 Additional display 23

6.8 Inputs/outputs 23
6.8.1 Relay outputs 23
6.8.2 External stop 24
6.8.3 Empty and low-level signals 24
6.9 Basic settings 24
7. Service 24

7.1 Service system 25
7.2 Perform service 25
7.2.1 Dosing head overview 25
7.2.2 Dismantling the diaphragm and valves 26
7.2.3 Reassembling the diaphragm and valves 26
7.3 Resetting the service system 26
7.4 Repairs 26
8. Faults 27

8.1 List of faults 27
8.1.1 Faults with error message 27
8.1.2 General faults 28
9. Disposal 28

Warning
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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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.

1.5 Dosing chemicals

Caution

Before starting work on 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.

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.
4
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2. General 

The DDC 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
• Waste water 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.

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

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!

TM
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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

**) Available 2011

Code Example DDC 6- 10 AR- PP/ V/ C- F- 3 1 U2U2 F G

Pump type

Max. flow [l/h]

Max. pressure [bar]

A
AR

Control variant
Standard
A with alarm relay and analog input

PP
PVC
PV
SS
PVC-P3

Dosing head material
Polypropylene
PVC (polyvinyl chloride) (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
I

Voltage
1 x 100-240 V, 50/60 Hz
24-48 VDC**

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
X

Power plug
EU (Schuko)
USA, Canada
UK
Australia, New Zealand, Taiwan
Switzerland
Japan
Argentina
No plug (only 24-48 VDC)**

G
Design
Grundfos Alldos
6
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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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Deaeration valve

Dosing head

Valve, suction side

Connection, deaeration
hose

Valve, discharge side
Control cube assembly

screws

Drain opening in case of
diaphragm breakage
7



English (G
B)
3. Technical data/dimensions

3.1 Technical data 

Data
Pump type

6-10 9-7 15-4

Mechanical 
data

Turndown ratio (setting range) [1:X] 1000 1000 1000

Max. dosing flow
[l/h] 6.0 9.0 15.0

[gph] 1.5 2.4 4.0

Max. dosing flow with SlowMode 50 %
[l/h] 3.00 4.50 7.50

[gph] 0.75 1.20 2.00

Max. dosing flow with SlowMode 25 %
[l/h] 1.50 2.25 3.75

[gph] 0.38 0.60 1.00

Min. dosing flow
[l/h] 0.0060 0.0090 0.0150

[gph] 0.0015 0.0024 0.0040

Max. operating pressure
[bar] 10 7 4

[psi] 150 100 60

Max. stroke frequency 1) [Strokes/min] 140 200 180

Stroke volume [ml] 0.81 0.84 1.58

Accuracy of repeatability [%] ±1

Max. suction lift during operation 2) [m] 6

Max. suction lift when priming with wet 
valves 2) [m] 2 2 3

Min. pressure difference between suction and 
discharge side [bar] 1

Max. pressure, suction side [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. diameter of hose/pipe on suction/
discharge side 2) 4) [mm] 4 6 6

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
8
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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)

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] 14

Housing 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 level input, 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

Weight (stainless steel) [kg] 3.2

Diaphragm diameter [mm] 44 50

Sound 
pressure level

Max. sound pressure level [dB(A)] 60

Approvals CE, CSA-US, NSF61, GHOST, C-Tick

Data
Pump type

6-10 9-7 15-4
9
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3.2 Dimensions

Fig. 4 Dimensional drawing
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B

C

A1

G 5/8"

A

20
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100%

110

4 x Ø6
105

120

17.5

168

Pump type A [mm] A1 [mm] B [mm] C [mm] D [mm]

DDC 6-10 280 251 196 46.5 24

DDC 9-7 280 251 196 46.5 24

DDC 15-4 280 251 200.5 39.5 24
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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 Adjust 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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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!
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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.

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

Relay outputs*

* applies to DDC-AR control variant

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

Relay 1 X X Pulse

Relay 2 X X Pulse
14
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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. 11 Set menu language
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Operation

English >
Manual >

Off
>

Off

Language
Operation mode
SlowMode
Calibration
Key lock

Operation

Setup

Setup

Setup

Setup

Setup

7.50 l/h

Manual

7.50 l/h

Manual

English >
Manual >

Off
>

Off

Language
Operation mode
SlowMode
Calibration
Key lock

❑
❑
❑
❑

English
Deutsch
Francais
Espanol
Italiano

❑
❑
❑
❑

English
Deutsch
Francais
Espanol
Italiano

Confirm 
settings?
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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.

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 click wheel 
clockwise to increase the duration of 
the process to up to 300 seconds. After 
setting the seconds, do not press the 
key any longer.
16
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Calibration process - example for DDC 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.

DDC-type  6-10 9-7 15-4
Medium V1 0.3 l 0.5 l 1.0 l

TM
04

 1
15

4 
11

10

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
17
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6. Operation 

6.1 Control elements

The pump control panel includes a display 
and the following control elements.

Fig. 12 Control panel

Keys

Click wheel

The click wheel is used to navigate through the 
menus, select settings and confirm them.
Turning the click wheel clockwise moves the cursor 
clockwise in increments in the display. Moving your 
finger 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 the 
click wheel clockwise increases the value, turning 
the click wheel 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
18

8 
35

10

Key Function

Start/stop 
key Starting and stopping the pump.

100 % key The pump doses at maximum flow 
regardless of the operation mode.

Start/stop key

Graphical LC 
display

Click wheel

100 % key

100%

Manual
7.50 l/h

Operation

Display Fault Operating state

White - Stop Standby 

Green - Running 

Yellow Warning Stop Standby Running 

Red Alarm Stop Standby 
18
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6.2.4 Overview of display symbols

The following display symbols may appear in the menus.

Fig. 13 Overview of display symbols

TM
04

 1
18

9 
34

10100%

Operation

Operation

Operating state (Sect. 6.2.2) and 
dosing flow

7.48 l/h

Manual 7.48 l/h

Operation mode

Activated functions

Top row with main menus (Sect. 6.3)

Info
Alarm

Setup

Back

SlowMode (Sect. 6.5)

Key lock (Sect. 6.6)

Manual (Sect. 6.4.1)

Pulse (Sect. 6.4.2)

Analog 0/4-20 mA (Sect. 6.4.3)

Running

Standby

Stop

Deaerating

Diaphragm position 'out’ (Sect. 7.)

Additional display (Sect. 6.7.2)

Target flow

Input current (Analog)

Blocked drive - flashing symbol

Run display

Running - rotates when pump is dosing

External stop (Sect. 6.8.2)

Empty signal (Sect. 6.8.3)

Low-level signal (Sect. 6.8.3)

Cable break (Sect. 6.4.3)

Service (Sect. 7.)

Total dosed volume

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.

* Menu ’Pulse memory’ is only displayed in 
operation mode ’Pulse’.

TM
04

 1
12

6 
11

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
0.040 ml/

Pulse 3.40 l/h

Counters
Service
ServiceKit
Reset service system
Software rev.
Serial no.:
Product no.:
Type Key

Info
>
-

❑
V0.20

TM
04

 1
10

9 
10

10
TM

04
 8

16
6 

35
10

Alarm
12.02.2010

12.02.2010

1
Empty

2
Low level

12:34

12:34

Delete alarm
messages ❑

Setup
Deutsch >

Pulse >
❑

Off >
>

Off >
>
>
>

Language
Operation mode
Pulse memory *
SlowMode
Calibration
Key lock
Display
Inputs/Outputs
Basic settings

Section

5.1
6.4
6.4.2
6.5
5.3
6.6
6.7
6.8
6.9
20
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6.4 Operation modes

Three 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

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. 14 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. 15 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 frequency of 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

 8
17

0 
35

10

Type
Setting range*

l/h gph

DDC 6-10 0.0060 - 6.0 0.0015 - 1.5

DDC 9-7 0.0090 - 9.0 0.0024 - 2.4

DDC 15-4 0.0150 - 15.0 0.0040 - 4.0

Operation

3.40 l/h

Manual

TM
04
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12

6 
11

10

Type Setting range [ml/Pulse]

DDC 6-10 0.0016 - 16.2

DDC 9-7 0.0017 - 16.8

DDC 15-4 0.0032 - 31.6

The contents of the memory will be 
deleted when:

– switching off the power supply
– switching the operating mode
– the pump is interrupted (e.g. alarm, 

external stop).

Operation
0.040 ml/

Pulse 3.40 l/h

Note
21
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6.4.3 Analog 0/4-20 mA

Applies to DDC-AR control variant
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. 16 Analog scaling

Fig. 17 Analog operation mode

6.5 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 higher 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. 18 SlowMode menu

6.6 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.

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

Caution
Enabling the 'SlowMode' function 
reduces the maximum dosing flow of 
the pump to the set percentage value!

TM
04

 1
15

3 
11

10

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.

Off
SlowMode [50 % max.]
SlowMode [25 % max.]

❑
❑

SlowMode
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6.7 Display Setup

Use the following settings in the ’Setup > Display’ 
menu to adjust the display properties:
• Units (metric/US)
• Display contrast
• Additional display

6.7.1 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:

6.7.2 Additional display

Additional display provides additional information 
about the current pump status. The value is shown in 
the display with the corresponding symbol.
In ’Pulse’ mode the ’Target flow’ information can be 
displayed with Q = 1.28 l/h (see fig. 19).

Fig. 19 Display with additional display

The additional display can be set as follows:

1) only DDC-AR control variant

6.8 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. 20 ’Setup > Inputs/outputs’ menu

6.8.1 Relay outputs

Applies to DDC-AR control variant
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

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

Calibration ml ml

Volume counter l gal

TM
04

 8
16

7 
35

10

Setting Description

Default display
Target flow (pulse)

Input current (analog)1)

Dosed volume Dosed vol. since last reset 
(see Counters on page 20)

Operation

1.28 l/h
Pulse 1.28 l/h

Additional display
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.)

Warning* 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

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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6.8.2 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 closing contact 
(=>NO). In the ’Setup > Inputs/outputs > External 
stop’ menu, the setting can be changed to opening 
contact (=>NC).

6.8.3 Empty and low-level signals

In order to monitor the fill level in the tank, a 
dual-level control unit can be connected to the pump. 
The pump responds to the signals as follows:

Both signal inputs are allocated to the closing 
contact (=>NO) in the factory. They can be
re-allocated in the ’Setup > Inputs/outputs’ menu to 
opening contact (=>NC).

6.9 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.

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.

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!

Fill level sensor Pump status

Low level

• Display is yellow
•  flashes
• Pump continues 

running

Empty
• Display is red
•  flashes
• Pump stops

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!
24
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7.1 Service system

According to the motor runtime service requirements 
will appear. Service requirements appear regardless 
of the current operational state of the pump and do 
not affect the dosing process. If no service 
requirement has occurred, service has to be 
performed at least every two years.

* Since the last service system reset

Fig. 21 ’Service soon’

Fig. 22 ’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.

7.2.1 Dosing head overview

Fig. 23 Dosing head, exploded view

Service requirement Motor runtime [h]*

’Service soon’ 7500

’Service now’ 8000

TM
04
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04
 1
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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!

TM
04

 1
12

3 
21
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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
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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. 13).
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. Loosen 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. 13).
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.

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).

8.1 List of faults

8.1.1 Faults with error message

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 ❑

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

 

Motor blocked 
(alarm)

• Backpressure greater than 
nominal pressure

• Damage to gears

• Reduce backpressure.
• Arrange for repair to drive if necessary.

Cable break
(Alarm)

• Defect in analog line 4-20 mA 
(input current < 2 mA)

• Check line/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).
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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 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 6.5 SlowMode).

Viscosity too high

Enable 'Slow Mode’ (see section 6.5 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.

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.
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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
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8 
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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
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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@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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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.

CONTENTS

Page

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. Safety instructions 3

1.1 Identification of safety instructions in 
these instructions 3

1.2 Qualification and training of personnel 3
1.3 Safety instructions for the operator/user 4
1.4 Safety of the system in the event of a 

failure in the dosing pump 4
1.5 Dosing chemicals 4
2. General 5

2.1 Warranty 5
2.2 Applications 5
2.3 Improper operating methods 5
2.4 Nameplate 6
2.5 Type key 7
2.6 Device overview 8
3. Technical data / dimensions 8

3.1 Technical data 8
3.2 Dimensions 10
4. Assembly and installation 11

4.1 Pump assembly 11
4.1.1 Requirements 11
4.1.2 Align and install mounting plate 11
4.1.3 Engage pump in mounting plate 11
4.2 Hydraulic connection 11
4.3 Electrical connection 12
5. Commissioning 14

5.1 General notes 14
5.2 Check before commissioning 14
5.3 Start and deaerate the pump 14
6. Operation 14

6.1 Operating elements 14
6.2 Operation modes 15
6.2.1 Manual 15
6.2.2 Pulse 15
6.2.3 Change operation modes 15
6.3 Inputs 15
6.3.1 External stop 15
6.3.2 Empty signal 15
6.3.3 Change contact type 16
7. Service 16

7.1 Service intervals 16
7.2 Perform service 16
7.2.1 Dosing head overview 16
7.2.2 Dismantling the diaphragm and valves 17
7.2.3 Reassembling the diaphragm and valves 17
7.3 Repairs 17
8. Faults 17

8.1 Indication of faults 17
8.2 List of faults 18
9. Disposal 18

Warning
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.
3
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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.

1.5 Dosing chemicals

Caution

Before starting work on the pump, the 
pump must 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.

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. 2).
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 medium 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.
4
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2. General 

The DDE dosing pump is a self-priming 
diaphragm pump. It consists of a housing 
with stepper motor and electronics and a 
dosing head with diaphragm and valves.
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 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.

2.2 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.

2.3 Improper operating methods

The operational safety of the pump is only 
guaranteed if it is used in accordance with section 
2.2 Applications.

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!

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!
5



English (G
B)
2.4 Nameplate

Fig. 1 Nameplate

TM
04

 1
11

6 
36

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
6
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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 DDE 6- 10 P- PP/ V/ C- X- 3 1 U2U2 F G

Pump type

Max. flow [l/h]

Max. pressure [bar]

B
P

Control variant
Basic
B with pulse mode

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

X
Control cube position
No control cube

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
7
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2.6 Device overview

Fig. 2 Overview

3. Technical data / dimensions

3.1 Technical data 

TM
04

 1
14

9 
25
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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

Mains connection

Mechanical lock

Mounting plate

Drain opening in
case of diaphragm

breakage

Connection,
deaeration hose

Valve, discharge side

Deaeration valve
(Section 5.3)

Valve, suction side

Signal inputs* 
(Section 4.3)

Keys and status LED*

Dosing head

* only control variant DDE-P

Operating elements 
(Section 6.1)

Capacity 
adjustment knob

Data
Pump type

6-10 15-4

Mechanical 
data

Turndown ration (setting range) [1:X] 1000 1000

Max. dosing flow
[l/h] 6.0 15.0

[gph] 1.5 4.0

Min. dosing flow
[l/h] 0.006 0.015

[gph] 0.0015 0.0040

Max. operating pressure
[bar] 10 4

[psi] 150 60

Max. stroke frequency 1) [strokes/min] 140 180

Stroke volume [ml] 0.81 1.58

Accuracy of repeatability [%] ±5

Max. suction lift during operation 2) [m] 6

Max. suction lift when priming with wet valves 2) [m] 2 3

Min. pressure difference between suction and 
discharge side [bar] 1
8
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1) Applies to DDE-P control variant
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)

Mechanical 
data

Max. pressure, suction side [bar] 2

Max. viscosity with spring-loaded valves 3) [mPa s] 
(= cP) 600 500

Max. viscosity without spring-loaded valves 3) [mPa s] 
(= cP) 50

Min. diameter of hose/pipe on suction/discharge 
side 2) 4) [mm] 4 6

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

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] 12

Enclosure class IP 65, Nema 4X

Electrical safety class II

Signal 
input 1)

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

Max. resistance in level circuit [Ω] 1000

Max. resistance in pulse circuit [Ω] 1000

Weight/size

Weight (PVC, PP, PVDF) [kg] 2.4

Weight (stainless steel) [kg] 3.2

Diaphragm diameter [mm] 44 50

Sound 
pressure 
level

Max. sound pressure level [dB(A)] 60

Approvals CE, CSA-US, NSF61, GHOST, C-Tick

Data
Pump type

6-10 15-4
9
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3.2 Dimensions

The indicated dimensions are the same for all control variants of the DDE range. The following drawing shows 
the DDE-P control variant.

Fig. 3 Dimensional drawing
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Pump type A1 [mm] B [mm] C [mm] D [mm]

DDE 6-10 251 196 46.5 24

DDE 15-4 251 200.5 39.5 24
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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. 3 for drill hole distances.

Fig. 4 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. 5 Engaging the pump

4.2 Hydraulic connection

Important information on installation

• Observe suction lift and hose 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.
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Warning
Make sure that you do not damage any 
cables and lines during installation!
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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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Hose connection procedure

1. Push union nut and tensioning ring across hose.
2. Push cone part fully into the hose, see fig. 6.
3. Attach cone part with hose to the 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. 2) and run into a container or 
a collecting tray.

Fig. 6 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. 7 Installation example

4.3 Electrical connection

Mains connection

The pump is supplied with assembled mains cable 
and plug.
1. Set capacity adjustment knob to 0 % 

(see 6.1 Operating elements).
2. Connect the mains plug with the mains socket.
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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

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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Signal connections

Applies to DDE-P control variant.

Fig. 8 Wiring diagram of the electrical connections (DDE-P)

External stop and pulse input

Level signals: empty signal
TM

04
 8

17
2 

35
10

34

1 2

12

3 4

1
3

4

►
GND

2 3
GND

Function
Pins

Plug type
1/brown 2/white 3/blue 4/black

External stop GND X Pulse

Pulse GND X Pulse

Function
Pins

Plug type
1/brown 2/white 3/blue 4/black

Empty signal X GND Pulse
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5. Commissioning 

5.1 General notes

5.2 Check before commissioning

• Check that the rated voltage indicated on the 
nameplate complies with the local conditions.

• Check that all connections are assembled 
correctly. Tighten connections, if necessary.

• Check that the dosing head screws are tightened 
with the indicated torque (3 Nm). Tighten dosing 
head screws, if necessary.

• Check that all electrical cables and plugs are 
connected correctly.

5.3 Start and deaerate the pump

1. Connect mains supply (see 4.3 Electrical 
connection).

2. Open the deaeration screw by approximately half 
a turn.

3. DDE-P Control variant: Press the deaeration key 
(100 %) and hold it down, until liquid flows out of 
the deaeration hose continuously and without 
any bubbles.

4. DDE-B Control variant: Turn the capacity 
adjustment knob to 100 % and wait, until liquid 
flows out of the deaeration hose continuously 
and without any bubbles. Then set the capacity 
adjustment knob back to 0 %.

5. Close the deaeration screw.
The pump is deaerated.

6. Operation 

6.1 Operating elements

Fig. 9 Operating elements

Capacity adjustment knob

The capacity adjustment knob is used to set the 
capacity in percent of the maximum dosing flow of 
the pump. Due to the logarithmical increase of the 
percent values, even small dosing capacities can be 
set accurately.

Mechanical lock

The mechanical lock protects the set dosing capacity 
against unauthorised manipulation. For locking, 
tighten the screw until the adjustment knob cannot 
be turned anymore.

Keys and LEDs

* Applies to DDE-P control variant.
When pressing and holding down the deaeration key, 
the pump doses at 100 % for a certain time. The 
deaeration key can be used e.g. for deaeration.
The operation mode switch is used to change 
between the ’Manual’ and ’Pulse’ modes (see 
section 6.2.3). According to the selected operation 
mode, the respective status LED is active (’pulse’ = 
LED above switch; ’manual’ = LED below switch).
The status LEDs indicate the following operating 
statuses and faults:

Warning
Suction and discharge hoses must be 
connected correctly!
The deaeration hose must be 
connected correctly and inserted into a 
suitable tank!

Caution
Tighten up the dosing head screws 
once before commissioning and after 
2-5 operating hours at 3 Nm.
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LED colour Pump status / fault

green (flashing) stop

green running

yellow standby (external stop)

red empty signal (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
Capactiy adjustment knob

Status LED 
’manual’*

Status LED 
’pulse’*

Operation 
mode 
switch*

Mechanical lock

Deaeration key*
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6.2 Operation modes

Following operation modes are available:
• Manual, see section 6.2.1
• Pulse, see section 6.2.2
Applies to DDE-P control variant.

6.2.1 Manual

In this operation mode, the pump doses constantly 
the dosing quantity set by the adjustment knob.
The setting range depends on the pump type:

6.2.2 Pulse

Applies to DDE-P control variant.
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 stroke volume in percent.
The dosing quantity per pulse is set to a value 
between 0.1 % and 100 % of the stroke volume using 
the adjustment knob.
The setting range 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.

6.2.3 Change operation modes

Applies to DDE-P control variant.
1. Set adjustment knob to 0 %.
2. Connect mains supply (see section 4.3 Electrical 

connection).
3. Hold down the operation mode switch for at least 

5 seconds.
The new operation mode is saved.

6.3 Inputs

Applies to DDE-P control variant.

6.3.1 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’. 
According to the selected operation mode, the 
respective LED flashes yellow.

6.3.2 Empty signal

In order to monitor the filling level in the tank, a one-
level sensor (empty signal) can be connected to the 
pump. 
The pump reacts to the signal as follows:
• the active status LED flashes red
• the pump stops.

Type Setting range [l/h]

DDE 6-10 0.0060 - 6

DDE 15-4 0.0150 - 15

Type Setting range [ml/pulse]

DDE 6-10 0.0008 - 0.81

DDE 15-4 0.0016 - 1.58

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!

Caution
When the tank is filled up again, the 
pump restarts automatically!
15



English (G
B)
6.3.3 Change contact type

The signal inputs (empty signal and external stop) 
are configured at the factory as normally open (NO) 
contacts. They can be re-configured as normally 
closed (NC) contacts. The re-configuration is always 
made for both inputs.
1. Set adjustment knob to 0 %.
2. Connect mains supply (see section 4.3 Electrical 

connection).
3. Press deaeration key and operation mode key 

simultaneously and hold them down for at least 
2 seconds.

The new contact type is saved.

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 intervals

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).

7.2.1 Dosing head overview

Fig. 10 Dosing head, exploded view

Warning
If the diaphragm leaks or is broken, 
dosing liquid will escape from the 
discharge opening on the dosing head 
(see fig. 2).
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!

Interval Task

Every day

Check, if liquid leaks from 
dosing head, drain opening or 
valves (see fig. 2). If necessary, 
tighten dosing head screws 
(3 Nm), valves and cap nuts, or 
perform service 
(see 7.2 Perform service).

Every 2 years or 
8000 operating 
hours

Replace diaphragm and valves 
(see 7.2 Perform service)

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 disconnected from the mains. 
The system must be pressureless!

TM
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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
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7.2.2 Dismantling the diaphragm and valves

1. Make system pressureless.
2. Empty the dosing head before maintenance and 

flush it, if necessary.
3. Set adjustment knob to 0 %.
4. Switch off mains supply.
5. Take suitable steps to ensure that the returning 

liquid is safely collected.
6. Dismantle suction, pressure and deaeration 

hoses.
7. Dismantle valves on suction and discharge side 

(5, 6).
8. Remove the cover (9).
9. Loosen screws (8) on the dosing head (7) and 

remove the screws and 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. Connect / switch on mains supply.
3. Turn the adjustment knob slowly to bring the 

diaphragm into its service position ’inside’ (end of 
suction phase, diaphragm retracted). Set 
adjustment knob back to 0 %.

4. Switch off mains supply again.
5. Attach the dosing head (7).
6. Install screws with discs (8) and cross-tighten.

– Torque: 3 Nm.
7. Attach the cover (9).
8. Install new valves (5, 6).

– Do not interchange valves and pay attention to 
direction of arrow.

9. Connect suction, pressure and deaeration hoses 
(see section 4.2 Hydraulic connection)

10. Deaerate dosing pump (see section 5.3 Start and 
deaerate the pump).

11. Please observe the notes on commissioning in 
section 5. Commissioning!

7.3 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.

8. Faults 

8.1 Indication of faults

Depending on the selected operation mode, 
the pump indicates the following faults with its LEDs: 

For further faults, please see 8.2 List of faults.

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!

LED 
colour

Fault Remedy

red empty signal
• fill tank
• check contact type 

(see section 6.3.3).

red 
(flashing)

motor 
blocked

• reduce 
backpressure

• have gear repaired, 
if necessary.
17
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8.2 List of 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 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.

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.

Viscosity too high
Use hose with larger diameter.

Install spring-loaded valve on the discharge side.

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.

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.
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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
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3 
35
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100%



20



21



G
rundfos com

panies
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
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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@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



Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

www.grundfosalldos.com

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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