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Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

All wires to units outside the control panel must 
be of the type H05VV-F according to CENELEC 
HD21 (to avoid injury from touching wires).
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1. Reading instructions
It is recommended to read the installation and operating instruc-
tions for Grundfos Modular Controls as follows:
1. First read the entire installation and operating instructions.
2. Then use the installation and operating instructions as a refer-

ence book.

For electronic reading, section 8.2 OD 401 menu overview is rec-
ommended. The menu overview has links for all headlines, allow-
ing quick navigation between the various sections.
Note: The displays shown in this installation and operating 
instructions are dynamic, changing according to the system con-
figuration. They are therefore to be considered as examples.

2. General description
Modular Controls is a Grundfos control system designed for the 
control and monitoring of a number of Grundfos pumps or pumps 
of another make via digital and analog inputs and outputs. 
The Modular Controls control system WW2 consists of a CU 401 
control unit connected to an IO 403 module and one or more 
IO 401 modules. Being the "brain" of the system, the CU 401 unit 
must be incorporated in all installations. The number of modules 
in the system depends on the number of pumps to be monitored 
and controlled.
The control system controls the pumps by means of contactors; 
electronic pumps are controlled via GENIbus. Contactors, other 
power components and cables should be positioned at the great-
est possible distance from the control system and signal cables.

3. Mounting
The Modular Controls system should be mounted in a closed 
cabinet.
The ambient temperature for the control system must be kept 
between –20 °C and +60 °C for maximum life.

3.1 Further documentation
For installation and specific technical data, see the installation 
and operating instructions of the individual units. See also the 
individual instructions when replacing flash cards, SIM cards etc.

4. Positioning
Fig. 1 shows the mutual position of control unit and modules of 
a system incorporating up to six wastewater pumps.
• Always position the CU 401 control unit to the left of the mod-

ules.
• Position the IO 403 module as the first module to the right of 

the CU 401.
• Position the IO 401 modules to the right of the IO 403 module. 
• There must be sufficient space around the unit and the mod-

ules to allow a modem, program card and communication bus 
to be fitted.

Note: Remember to insert the battery into the CU 401.
 

Fig. 1 Position of control unit and modules

Sections Contain

2. to 7.
general information about installation, mutual 
position of control unit and modules, electrical 
connection, program card and operator display

8. to 14. a description of the displays appearing in the 
operator display

16. to 18. an overview of inputs and outputs, fault finding 
chart and dimensions

CU 401 IO 403 IO 401 IO 401 IO 401

Control unit
(See 5.5 Wiring diagram 
for system connections 

(CU 401))

Additional equipment to 
be connected

(See 5.6 Wiring diagram 
for IO 403 connections 

(example)) 

Pumps 1 and 2 
connected

(See 5.7 Wiring diagram 
for two pumps via IO 401 

module)

Pumps 3 and 4 
connected

(See 5.7 Wiring diagram 
for two pumps via IO 401 

module)

Pumps 5 and 6 
connected

(See 5.7 Wiring diagram 
for two pumps via IO 401 

module)

1 to 2 pumps

1 to 4 pumps

1 to 6 pumps
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5. Electrical connection and safety requirements

5.1 Float switches
If used, float switches must be connected from left to right, mean-
ing that the lowest float switch must be connected to input DI1, 
the second float switch from the bottom must be connected to 
input DI2, etc.. See the wiring diagrams, pages 5 to 8. 
Float switches must be with reinforced isolation. 
Symbol:

5.2 Alarm relays
If external alarms are connected to the alarm relays and high-
level-alarm level sensor, a reset button should be fitted on the DI6 
terminals. Otherwise the alarms can only be reset as shown on 
the display in section 11.2.1 Alarm list - resetting/approving sys-
tem alarms and warnings.
Note: Physical connection of sensors and control buttons is not 
sufficient. The units must also be enabled in the alarm displays. 
See section 14.2.1 System alarms and warnings - enable/disable.

5.3 Earthing
If electric noise or vibrations are expected, the Modular Controls 
control unit and modules should be earthed by means of screws 
on a metallic back plate, earthed with the most suitable connec-
tion to earth. This must be done to avoid injury to persons and 
prevent undesired electric noise. 
Signal cables must be securely earthed. The optimum solution is 
to fit a jumper on the electrically conducting back plate direct 
across and in contact with the cable screen.

5.4 Connection of float switches
The table refers to the digital inputs in the wiring diagrams on 
pages 5 to 8. 

* Function which can be added as additional accuracy for overflow system 1. 

** Function which can be added as additional safety for overflow to tank. 

*** Function which can be added as additional safety in mixer installations.

Each pump must have separate protection in the 
form of a motor-protective circuit breaker or sim-
ilar protection.

OD 401 operator display cables running outside 
a closed cabinet must be of the H05VV-F type.

Control type
Digital inputs

1 2 3 4 5 6

Float switches Lowest float switch Second float switch 
from the bottom

Third float switch 
from the bottom 

Fourth float switch 
from the bottom 

Fifth float switch 
from the bottom 

Alarm relay 
reset button 

Analog sensor 
with dry-running 
float switch

Dry-running 
float switch – Overflow 

float switch* Fault switch** Mixer feedback*** Alarm relay 
reset button 

Analog sensor 
with high-level 
float switch

High-level 
float switch – Overflow 

float switch* Fault switch** Mixer feedback*** Alarm relay 
reset button 

Analog sensor 
with dry-running 
and high-level 
float switches 

Dry-running 
float switch 

High-level 
float switch

Overflow 
float switch* Fault switch** Mixer feedback*** Alarm relay 

reset button 
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5.5 Wiring diagram for system connections (CU 401)
Note: The wiring diagram shown below should be considered as an example.
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5.6 Wiring diagram for IO 403 connections (example)

TM
03

 8
57

6 
19

07

D
I8

10
 k

H
z 

co
un

te
r i

np
ut

or
di

gi
ta

l i
np

ut
(5

 V
 p

ul
l-u

p)

4 
re

la
y 

ou
tp

ut
s

4-
20

 m
A

Tw
o-

w
ire 4-

20
 m

A
Th

re
e-

w
ire

0-
10

 V
Th

re
e-

w
ire

P
ow

er
 s

up
pl

y 
fo

r s
en

so
r

40
0 

VA
C

, 2
 A

, A
C

-1
5

24
 V

D
C

, 1
.5

 A
, D

C
-1

3,
 L

/R
 =

 4
0 

m
s

D
I5

-D
I7

3 
di

gi
ta

l i
np

ut
s

(2
4 

V
 p

ul
l-u

p)
2 

an
al

og
 in

pu
ts

w
ith

 p
ow

er
2 

an
al

og
 in

pu
ts

w
ith

ou
t p

ow
er

4-
20

 m
A

Tw
o-

w
ire
6



5.7 Wiring diagram for two pumps via IO 401 module
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5.8 Wiring diagram for SM 111 with IO 111 module

Note: For further information about electrical connection, see 
installation and operating instructions for the IO 111 and section 
5.10.8 Inputs on the SM 111.
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5.9 Use of inputs when connecting multiple units

1) X is the value used in the CU 401/OD 401.
2) Example when using the IO 403.
3) Value from the SM 111.
4) Value available, but is only used if the value is not available from other modules.

IO 403 inputs and outputs
The IO 403 inputs and outputs are connected according to the 
user’s needs. 
All input values are transferred directly to the SCADA system. 
The outputs are controlled by the SCADA system or via the 
inputs. See the table below.
The DI8 input can function as a counter input or as a digital input.

Further information about the individual inputs and outputs can be 
found in section 14.7.9 IO 403, I/O settings and in the installation 
and operating instructions for the IO 403.

Connected unit IO 403 IO 401 MP 204 IO 111 IO 111 and SM 111

Water in oil – – AI – – X 1) GENIbus X 3) GENIbus
Latest current – – AI X 1) GENIbus – – – –
Insulation resistance – – – X 1) GENIbus 4) GENIbus 4) GENIbus

Temperature, Pt 1 – X 1) Pt100/
Pt1000 – – – – – –

Temperature, Pt 2 – – – 4) GENIbus X 1) GENIbus X 1) GENIbus

Temperature, Pt 3 – – – – – – – X 1) Pt100/
Pt1000

Temperature, Pt 4 – – – – – X 1) GENIbus X 1) GENIbus
Moisture in motor – X 1) DI – – X 1) GENIbus X 1) GENIbus
Overtemp., sensor 1 – X 1) DI – – X 1) GENIbus X 1) GENIbus
Vibration sensor AI1 2) – – – – – – X 1) GENIbus
Depth gauge AI2 2) – – – – – – – –
Pressure gauge AI3 2) – – – – – – – –
Water on floor DI3 2) – – – – – – – –
Burglar alarm DI4 2) – – – – – – – –
Rainwater gauge DI8 2) – – – – – – – –
Resetting of motor protection DO1 2) – – – – – – – –
Start of drainage pump DO3 2) – – – – – – – –

Analog inputs Digital inputs Relay outputs

Terminal designation AI1 AI2 AI3 AI4 DI5 DI6 DI7 DI8 DO1 DO2 DO3 DO4
9



5.10 SM 111 and IO 111
The SM 111 and IO 111 modules enable the user to monitor more 
pumps and system data. 
The SM 111 module is either mounted in the pump or in a control 
cabinet.
The IO 111 module is mounted in the control cabinet. The DIP 
switches on the IO 111 are used to configure the IO 111. All DIP 
switches are shown in position OFF. See fig. 2.

5.10.1 Communication between the SM 111 and IO 111
The power lines are used for the transfer of data between the 
SM 111 and IO 111. This means that only two cables connect the 
modules.
Note: For further information about the modules, see the relevant 
installation and operating instructions.

Fig. 2 Communication and power supply

5.10.2 Setting of pump variant
The user has to set which type of system the SM 111 and IO 111 
modules are connected to.

DIP switches used for setting of pump variant 

5.10.3 Setting of GENI addresses
The IO 111 communicates with control systems via a GENIbus 
connection. In connection with bus communication, the IO 111 is 
a slave. As a control system must be able to identify the slave 
units it communicates with, the IO 111 modules must have unique 
addresses. Addresses between 40 and 45 are set by means of 
the switches 3, 4 and 5.
Note: The GENI address 40 is always used for pump 1. 

DIP switches used for setting of pump number 

Note: For setting of GENI addresses, see installation and operat-
ing instructions for the IO 111.

5.10.4 Setting of analog outputs on the IO 111
The DIP switches 6 and 7 are used for setting the analog outputs. 
For further information, see installation and operating instructions 
for the IO 111.

5.10.5 Setting of communication between the IO 111 and 
CU 401

GENIbus communication is always used in wastewater applica-
tions. Set DIP switch 8 to OFF to enable GENIbus communica-
tion.

DIP switch used for setting of bus protocol 

TM
03

 4
08

6 
16

06
 / 

TM
03

 4
08

3 
16

06

Pump 
variant Description

Variant B

System with SM 111:
PTC sensors are not 
connected to the SM 111, 
but must be hardwired 
out of the pump.

Variant C

System with SM 111:
PTC sensors in the stator 
windings are connected 
to the SM 111.

1 2 3 4 5 6 7 8 9 1011 121314

PET1 T2 G1 A1 G2 A2 K1 K2 R1 R2

D1 D2D3 D4 D5 D6 D7 D8

P1 P2 P3 P4 P5

A Y B

I1 I2 I3

ON DIP

1 2 3 4 5 6 7 8 9 10

IO 111 SM 111
Power line 

communication 
using Grundfos 

GENIbus 
protocol

Sensor inputs

ON DIP

1 2 3 4 5 6 7 8 9 10

ON

1 2

ON

1 2

Description

Pump 1

Pump 2

Pump 3

Pump 4

Pump 5

Pump 6

Bus 
protocol Description

GENIbus

Grundfos standard proto-
col for communication 
between Grundfos prod-
ucts

ON DIP

1 2 3 4 5 6 7 8 9 10

3 4 5

3 4 5

3 4 5

3 4 5

3 4 5

3 4 5

ON DIP

1 2 3 4 5 6 7 8 9 10

8

10



5.10.6 Automatic sensor detection
The first time voltage is applied, the SM 111 will check all inputs 
to detect which sensors are connected. If a valid signal is meas-
ured, the SM 111 will register that a sensor is present and save 
the status.
If the IO 111 indicates a sensor fault or configuration fault, the 
sensor detection must be changed. Change DIP switch 9 on the 
IO 111 from OFF to ON.
After approx. 5 seconds, the SM 111 will reset, and the sensor 
detection is completed. Then set the DIP switch back to OFF.

DIP switch used for sensor detection

5.10.7 Connection
The IO 111 modules are connected in parallel with a daisy chain.
Note: The maximum length of the GENI cable is 1200 metres.

Fig. 3 Connecting several IO 111 modules with daisy chain

Measuring
The water-in-oil sensor is only active when the pump is running. 
The insulation resistance will only be measured when the pump is 
stopped.

5.10.8 Inputs on the SM 111

Analog inputs
The SM 111 module has seven analog inputs. One of the inputs is 
additional and can be configured by the user. It is possible to 
select the unit to be displayed when an analog sensor is con-
nected to the additional input. See section 14.8.1 Units.
All analog input signals are 4-20 mA.

Digital input and PTC input
The SM 111 has a digital input and a PTC sensor input.
For further information about electrical data, see installation and 
operating instructions for the SM 111.

Fig. 4 SM 111 terminals

Note: If both a Pt100 and a Pt1000 sensor are connected to the 
SM 111 (Pt 4), the signal from the Pt1000 sensor is used. 
Note: When the user has made all connections, it must be 
ensured that all wires have been connected to the right terminals.

5.10.9 IO 111 and other modules
If both an IO 111 module and an MP 204 motor protector are con-
nected to the system, the insulation resistance, including alarms 
and warnings, is taken from the MP 204. The Pt 2 temperature 
measurement, including alarms and warnings, is taken from the 
IO 111. See section 5.9 Use of inputs when connecting multiple 
units.

5.10.10 Setting of alarms and warnings
The CU 401 can be configured to handle alarms and warnings 
detected by the IO 111 or SM 111. Changes of IO 111 and SM 111 
alarm limits are to be made in the IO 111, possibly by means of 
the Grundfos PC Tool MP 204. Alarm handling is described in 
detail in section 14.2.6 Pump alarms and warnings - alarm han-
dling.
Each alarm and/or warning can be reset or acknowledged. See 
section 11.2.2 Alarm list - resetting/approving pump alarms and 
warnings.
Note: The IO 111 module does not detect alarms or warnings 
from the additional analog input.

Sensor 
detection Description

Activated.

Change DIP switch 9 on 
the IO 111 from OFF to 
ON. After approx. 5 sec-
onds, the SM 111 will re-
set, and the sensor 
detection is completed.

Set back 
the DIP 
switch.

Set the DIP switch to 
OFF.
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Terminal Description

1 Vibration sensor
2 Additional analog sensor
3 Supply for 4-20 mA sensor
4 Water-in-oil sensor (WIO)
5 Common GND for sensors
6 Power line communication for sensor board
7 Earth connection for pump (PE)
8 Supply for sensor board
9 PTC input

10 Pt 4 (stator winding), Pt1000 input
11 Digital input
12 Pt 3 (main bearing), Pt100 input
13 Pt 2 (support bearing), Pt100 input
14 Pt 4 (stator winding), Pt100 input
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5.11 Combi alarms
Combi alarms enable the user to combine two alarms into one 
single alarm. Both alarms have to be active before the SCADA 
system is called. This means that combi alarms reduce the 
number of unscheduled service calls, and thereby cost savings 
are achieved.

5.11.1 Configuration
Combi alarms are only visible in the SCADA system and are set 
via the Grundfos PC Tool or the SCADA system. It is possible to 
set eight different combi alarms. See section 18.5.1 Setting of 
combi alarms.

Configuration via Grundfos PC Tool
1. Put a check mark in the Combi alarm x check box to enable 

combi alarms.
2. Select an alarm from Alarm source 1 and then an alarm from 

Alarm source 2. 
3. Put a check mark in the Call back check box if the SCADA 

system should be called when the two selected alarms are 
active. 

4. Select under SMS action whether an SMS should be sent or 
not.

Note: For further information about configuration of SMS, see 
section 14.10.1 SMS phone numbers.

Configuration via SCADA system
See the functional profile for how to set combi alarms via the 
SCADA system.

Note: Only selected alarms will appear in the Alarm source list. 
This means that not all alarms can be combined.
Note: Combi alarms are only visible in the SCADA system. 
Note: Combi alarms do not appear in the Modular Controls alarm 
log.
Note: Combi alarms do not appear in the OD 401.

Example:
Combi alarm 1, see fig. 34.
1. Select an alarm from Alarm source 1 (High level) and then an 

alarm from Alarm source 2 (Pump 1 in alarm). 
2. Put a check mark in the Call back check box if the SCADA 

system should be called when the two selected alarms are 
active. 

3. Select "Yes" under SMS action if an SMS should be sent to 
the service team. 

Note: Only two combi alarms are enabled. The combi alarms 
3 to 8 are disabled.

5.12 User-defined I/O
Via Grundfos PC Tool, the user can set the system inputs and 
outputs under User IO. Section 18.5.2 Example of user-defined I/
O shows the setting of a standard 2-pump wastewater station with 
stormwater retention basin, drain pump and mixers.

Logic block diagram for user-defined I/O

Value Alarm source

0 Not used
1 High level
2 Alarm level
3 Overflow
4 All pumps in alarm
5 Pump 1 in alarm
6 Pump 2 in alarm
7 Pump 3 in alarm
8 Pump 4 in alarm
9 Pump 5 in alarm

10 Pump 6 in alarm
11 GENI error, pump 1
12 GENI error, pump 2
13 GENI error, pump 3
14 GENI error, pump 4
15 GENI error, pump 5
16 GENI error, pump 6
17 Combi alarm 1
18 Combi alarm 2
19 Combi alarm 3
20 Combi alarm 4
21 Combi alarm 5
22 Combi alarm 6
23 Combi alarm 7
24 Combi alarm 8
25 User-defined I/O 1
26 User-defined I/O 2
27 User-defined I/O 3
28 User-defined I/O 4
29 User-defined I/O 5
30 User-defined I/O 6
31 User-defined I/O 7
32 User-defined I/O 8

Channel 1
Logic Invert Hold delay Output

Channel 2 (rising edge) (internal flag)
12



5.13 Radio modem
The Modular Controls control system is able to communicate with 
SCADA systems via a radio network. The radio network is used in 
areas without GSM/GPRS network facilities.
The radio network is a group of pumping stations (slaves) con-
nected to a SCADA system (master).
The size of the radio network varies from 1 to 246 pumping sta-
tions. The structure depends on the use of frequencies and 
repeaters. The SCADA system must be configured to poll each 
pumping station or alarm.

Fig. 5 SCADA system with radio network

5.13.1 Connection
The G 403 module is used as a gateway between the radio 
modem and the CU 401.
The radio modem must be connected to the G 403 with a RJ45 
9-pin D-SUB cable plug.

Fig. 6 Connection of radio modem

Note: Call-back and interlock functionality is not available when 
using radio network. Alarm monitoring is handled by the SCADA 
system by polling only. When using a radio network, the GSM/
SMS/GPRS facilities are not available.

5.13.2 Power supply
The power supply and/or UPS system for the radio modem must 
be connected according to the supplier’s recommendation.
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Pos. Description

1 SCADA system
2 Pumping station with radio modem
3 Pumping station with radio modem
4 Pumping station with radio modem
5 Pumping station with radio modem
6 Pumping station with radio modem
7 Pumping station with radio modem
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Pos. Description

1 CU 401 control unit
2 Ethernet cable (crossed RJ45)
3 IO 403 module
4 G 403 module
5 Serial cable RJ45 (RS-232)
6 Radio modem 

2

3

4

5

6

7

1

1 2 3

4

5

6
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6. Program card

6.1 General information

6.2 Mounting

6.3 CU 401 software upgrade
Make sure that the latest version of the Grundfos PC Tool 
has been installed. It can be downloaded from 
http://www.grundfos.com/MR.

Note: A cable to connect the PC to the CU 401 is required. 
Consult the PC Tool online help for further instructions.

Procedure
1. Connect the PC to the CU 401 via the Grundfos PC Tool.
2. Transfer the settings from the CU 401 to the Grundfos 

PC Tool, and save the settings to the Grundfos PC Tool.
3. Disconnect the Grundfos PC Tool from the CU 401.
4. Switch off the CU 401.
5. Remove the old program card, and insert the new card.
6. Switch on the CU 401.
7. When the OD 401 is ready, re-establish the connection to the 

CU 401 via the Grundfos PC Tool.
8. Transfer the previously saved settings from the Grundfos 

PC Tool.
9. Select "Clone settings" in the "Save settings" menu, and save 

the settings to the CU 401. See fig. 7.
10. When the Grundfos PC Tool starts to save the settings, a 

caution message will appear saying that an older 
configuration will be saved. Click "Yes" to proceed. See fig. 8.

11. The old settings have been re-stored to the CU 401. The new 
settings now have the default values from the old configura-
tion.

Fig. 7 Save settings

Fig. 8 Caution message 

Switch off the power supply to the CU 401 con-
trol unit when replacing the program card or 
inserting the program card the first time.
Also switch off the PU 102.
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The program card contains two programs and additional information. One program is run in 
the CU 401 control unit and the other in the OD 401 operator display. The OD 401 program is 
updated automatically when the system is started up; this means that the CU 401 control unit 
always has the program version matching the CU 401 program.
The additional information is for instance used for the configuration of the G 401 module.
The OD 401 operator display allows the system to be configured to control up to six pumps. 
For a description of the OD 401, see sections 7. OD 401 operator display and 8. Main menus. 
For pump, system, level and alarm settings, see section 14. Settings.
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Insert the program card into the control unit using the slot located at the opposite 
side of the terminals but in the same side as the indicator lights. See the picture to 
the left.
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7. OD 401 operator display

7.1 Buttons and indicator lights

Fig. 9 OD 401 operator display

Active buttons are illuminated from behind.

Arrow towards right (menu) 
The "arrow towards right" button changes to the next column in 
the menu structure to the right. The last column changes to the 
first column to the left.

? (help) 
When the help button is pressed, a help text for the actual display 
will appear. All elements of the display have a help text which can 
be called up with the help button.
The help text is closed by pressing the esc button.

Up  and down 
The up and down buttons are used to move up and down in lists. 
If a text is marked and the up button is pressed, the text above 
will be marked instead. If the down button is pressed, the text 
below will be marked.
If the down button is pressed in the last line in the list, the first line 
in the list is activated. 
If the up button is pressed in the first line in the list, the last line in 
the list is activated.

Plus  and minus 
The plus and minus buttons are used to increase and reduce val-
ues of a selected parameter. 
The plus button increases the value and the minus button 
reduces the value.

Esc 
The esc button is used to go one display back in the menu. 
If a value has been changed and the esc button is pressed, the 
new value will not be activated. 

Ok 
The ok button is used as an enter button. 
The ok button is also used to start the editing process for a value 
and to acknowledge the value.

Home 
The home button is used to go back to the system overview.

Contrast 
The contrast button is used to change the contrast in the display.
Press the plus or minus button to increase or reduce the contrast.

Indicator lights
The OD 401 incorporates two indicator lights.
The green indicator light is on when the power supply has been 
switched on.
The red indicator light is on if the system does not operate cor-
rectly due to a fault. The fault can be identified from the alarm list.

7.1.1 Display design

Fig. 10 Example of an application with two pumps and a mixer

Menu line
The display has four main menus:

For use of the individual main menus, see section 8. Main menus.

Upper status line
The upper status line shows
• the position in the menu structure (left side)
• status (actual operation, alarm) (right side).

Lower status line
The lower status line shows 
• system name (left side)
• date and time (right side).

Graphical illustration
The graphical illustration may show the actual status, a historical 
indication or other graphics, depending on the position in the 
menu structure. 
The illustration may show the entire system or parts of it as well 
as various settings. 
When a graphical illustration is shown, a list will appear 
(see "List"). The list describes the elements of the illustration. 
It is possible to browse the illustration elements.

Pos. Button/
indicator light Description

1 LCD display

2 Changes to next column in menu 
structure

3 Changes to help text

4 Goes up in lists

5 Goes down in lists

6 Increases the value of a selected 
parameter

7 Reduces the value of a selected 
parameter

8 Goes one display back

9 Goes back to menu Status

10 Saves a value

11 Green indicator light (operation)

12 Red indicator light (alarm)

13 Changes the contrast of the display

1

2

3

5
4
6
7
8
9

10
11

1213

OD 401

D
is

pl
ay

_2

Status: Indication of system status

Operation: Daily changes of operating parameters 
(access code option)

Alarm: Alarm log for fault finding purposes

Settings: Change of system configuration 
(access code option)

Menu line

Upper status line

Graphical illustration

List
Scroll bar

Lower status line
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List
The list includes one or more lines with information grouped to 
the left and to the right.
The left side shows texts and the right side shows values.
Headlines and empty lines cannot be selected.

Scroll bar
If the list of illustration elements exceeds the display, the symbols 
"arrow up" and "arrow down" will appear in the scroll bar to the 
right. The up and down buttons can be used to move up and 
down in the list. 
Note: Focus is marked with a frame.

7.1.2 Keypad
The figures below show examples of keypads appearing when 
the user wants to make a change in the OD 401. Which of the 
three keypads will appear depends on whether text or digits are 
to be changed.

Fig. 11 Alphanumeric keypad

Fig. 12 Numeric keypad

Fig. 13 Alphanumeric keypad with units
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7.2 Functions
7.2.1 Change of values

Fig. 14 Example of change of values

Values are changed as follows:
• Select the line to be changed.
• Press the ok button to activate the line (the focus frame starts 

flashing).
• Press the plus or minus button to change the value (the focus 

frame is still flashing).
• Abort the display by pressing the esc button. 

When the ok button is pressed, the value will be activated. 
When the esc button is pressed, the original value remains 
unchanged.

7.2.2 Lines with check mark
There are two kinds of check marks. 
If the check mark is framed , the value can be changed. 
If the check mark is not framed V and is standing on a line, this is 
status information selected in another display. The value cannot 
be changed in this display.

Example:
In the example, there are for instance three subdisplays:
Level setting 1
Level setting 2 V
Level setting 3.
A check mark V (without frame) at the text "level setting 2" means 
that "level setting 2" was selected in a subdisplay. 
If "level setting 1" is desired, mark the line and press the ok but-
ton. 
"Level setting 1" can now be made in the next display. 
Next time this display appears, it will look as follows:
Level setting 1 V
Level setting 2
Level setting 3.

7.3 Indications
7.3.1 Pop-up displays
There are four possible pop-up displays:

Help

Fig. 15 Example of the help pop-up display

Press the help button to see explanation.

Access code

Fig. 16 Example of the access code pop-up display

The whole configuration or parts of it can be protected by means 
of an access code.
An access code is a combination of five button presses. The nine 
buttons on the operator display can be used, e.g. plus, minus, 
esc, minus, plus.
If an attempt is made to enter a value which is protected by an 
access code, the display in fig. 16 will appear. The display is not 
locked and it is possible to go on by pressing the esc button or by 
going to somewhere else in the menu.

Warning

Fig. 17 Example of the warning pop-up display

The warning display appears if a value having consequence for 
the operation is being changed.
It is possible to regret the entry:
• Press the esc button to regret the entry. 
• Press the ok button to activate the entered value.

Communication faults

Fig. 18 Example of the communication faults pop-up display

This display appears if the communication between the OD 401 
and the CU 401 has been interrupted. 
Possible faults:
• The power supply has been switched off, but the OD 401 has 

its own power supply.
• Cable connection is defective.
• Module fault.
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7.4 Communication with CU 401
The communication between the OD 401 and the CU 401 takes 
place via the COMLI (RS-485) protocol. 
The OD 401 functions as "master" and the CU 401 as "slave".
The OD 401 must be connected to the CU 401 via a screened, 
twisted-pair standard cable (RS-485). The cable ends are fitted in 
terminals.

8. Main menus
When the hardware modules have been installed and all electrical 
connections made, the system must be configured. The configu-
ration is made via the OD 401 operator display or by means of 
Grundfos PC Tool.

8.1 Use
8.1.1 Status
The status menu is used to obtain an overview of the system. 
Actual operating parameters can be shown as trend curves or fig-
ures. The status menu also displays actual alarms in the form of a 
small bell in the right side of the upper status line and an alarm 
line in the list. This provides a direct path to the alarm display.
See section 11. Status for a detailed description.

Fig. 19 Example of the status menu

8.1.2 Operation
The operation menu is intended for daily settings, such as start/
stop and automatic/manual. Other changes are to be entered in 
the settings menu.
See section 12. Operation for a detailed description.

Fig. 20 Example of the operation menu

8.1.3 Alarm
The alarm menu is used as alarm log, storing a history log of up 
to 100 alarm activities. An alarm activity is stored when it occurs 
and when it disappears. Most alarms also have a SnapShot of the 
most important pump alarm parameters. See section 
13.2 AlarmSnapShot.
See section 13. Alarm for a detailed description.

Fig. 21 Example of the alarm menu

8.1.4 Settings
The settings menu is used for the entry of reference parameters.
See section 14. Settings for a detailed description.

Fig. 22 Example of the settings menu
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8.2 OD 401 menu overview

11. Status
11.2 Alarm list - status overview

11.2.1 Alarm list - resetting/approving system alarms and warnings
11.2.2 Alarm list - resetting/approving pump alarms and warnings

11.3 Status - system
11.4 Status - overflow
11.5 Status - modules
11.7 GSM/GPRS modem
11.8 Status of IO 403 inputs

11.1 Overview, all pumps

11.6 Status - specific pump
11.11 Trend curves

11.9 Status - position and location of float switches
11.10 Mixer

12. Operation
12.1.1 Operation - start and stop levels
12.1.2 Direct operation of pumps - AUTO/ON/OFF mode
12.1.3 Operation - resetting alarm indicators and alarm relays
12.1.4 Interlock commands

13. Alarm
13.1 Alarm log

13.2 AlarmSnapShot

The menu overview continues on the next page
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14. Settings
14.2 Alarms and warnings

14.2.1 System alarms and warnings - enable/disable
14.2.2 System alarms and warnings - limits
14.2.3 System alarms and warnings - alarm handling
14.2.4 Pump alarms and warnings - enable/disable
14.2.5 Pump alarms and warnings - limits
14.2.6 Pump alarms and warnings - alarm handling

14.3 Levels - float switches or level sensor
14.3.1 Float switches

14.3.2 One pump and two float switches

14.3.8 Level sensor
14.3.9 Variation of start level

14.3.10 Pit configuration and flow calculations

14.4 Overflow
14.4.1 Overflow system
14.4.10 Channel parameters

14.5 Maintenance
14.5.1 Adjustment of counters
14.5.2 Calibration
14.5.3 Alarm log
14.5.4 SMS counters

14.6 Pump out of operation

14.7 System
14.7.2 I/O settings

14.7.3 General settings
14.7.4 CU 401, AI1 analog input
14.7.5 CU 401, AI2 analog input
14.7.6 CU 401, CNT counter input
14.7.7 CU 401, DO7 relay output
14.7.8 CU 401, DO8 relay output
14.7.9 IO 403, I/O settings
14.7.14 IO 401, AI analog inputs
14.7.15 SM 111, analog input

14.7.16 Pump - time settings
14.7.17 Group configuration - alternation/advanced alternation

14.7.18 Pump grouping
14.7.19 Group properties

14.7.20 Pump configuration (pump 1-6)
14.7.21 VFD configuration

14.7.22 PID user configuration

14.7.25 Mixer configuration
14.7.26 Userlog - selection of data to log
14.7.27 Userlog intervals
14.7.28 Installation name

The menu overview continues on the next page
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14.8 Factory settings
14.8.1 Units
14.8.2 Access code
14.8.4 GSM modem
14.8.5 GPRS configuration
14.8.6 Radio modem configuration

14.9 Telephone book
14.9.1 SCADA network

14.9.2 SCADA

14.9.3 Interlock
14.9.4 Interlock - user settings

14.10 SMS
14.10.1 SMS phone numbers
14.10.2 SMS schedule
14.10.3 SMS heartbeat message
14.10.4 SMS authentication
14.10.5 Simple SMS message #1

14.11 Time and date settings
14.12 Language
21



9. Factory settings

9.1 System

Description Factory setting Own settings

IO 401 modules One module installed (two pumps)

IO 403, AI1 analog input

Not activated
Name: IO 403, AI1
Name: IO 403, AI1 max. 
Name: IO 403, AI1 min.
Signal type: 4-20 mA
Max. value: 100
Min. value: 0
Unit: m

IO 403, AI2 analog input 

Not activated
Name: IO 403, AI2
Name: IO 403, AI2 max. 
Name: IO 403, AI2 min.
Signal type: 4-20 mA
Max. value: 100
Min. value: 0
Unit: m 

IO 403, AI3 analog input

Not activated
Name: IO 403, AI3
Name: IO 403, AI3 max. 
Name: IO 403, AI3 min.
Signal type: 4-20 mA 
Max. value: 100
Min. value: 0
Unit: m 

IO 403, AI4 analog input

Not activated
Name: IO 403, AI4
Name: IO 403, AI4 max. 
Name: IO 403, AI4 min.
Signal type: 4-20 mA
Max. value: 100
Min. value: 0
Unit: m 

IO 403, DI5 digital input

Name: IO 403, DI5
Name: IO 403, DI5 alarm
Function: NO (normally open)
Delay: 0 sec.

IO 403, DI6 digital input

Name: IO 403, DI6
Name: IO 403, DI6 alarm
Function: NO (normally open)
Delay: 0 sec.

IO 403, DI7 digital input

Name: IO 403, DI7
Name: IO 403, DI7 alarm
Function: NO (normally open)
Delay: 0 sec. 

IO 403, DI8 digital input

Name: IO 403, DI8
Name: IO 403, DI8 alarm
Function: NO (normally open)
Delay: 0 sec.
Counter function selected
Units per pulse selected
Value: 10
Unit: m

IO 403, DO1 relay output

Name: IO 403, DO1
Function: NO (normally open)
Hold time: 0 sec.
Controlled by DI5 not selected
Controlled by SCADA selected 

IO 403, DO2 relay output

Name: IO 403, DO2
Function: NO (normally open)
Hold time: 0 sec.
Controlled by DI6 not selected
Controlled by SCADA selected 

IO 403, DO3 relay output

Name: IO 403, DO3
Function: NO (normally open)
Hold time: 0 sec.
Controlled by DI7 not selected
Controlled by SCADA selected 
22



IO 403, DO4 relay output

Name: IO 403, DO4
Function: NO (normally open)
Hold time: 0 sec.
Controlled by DI8 not selected
Controlled by SCADA selected 

Number of pumps 2
Analog level sensor connected to 
AI1 analog input Level, 4-20 mA, 0-500 cm

Analog sensor connected to AI2 analog 
input 4-20 mA

Counter connected None
Level control Level sensor
Float switches Not installed
Frequency 50 Hz
CU 401, DI1 digital input NO (normally open)
CU 401, DI2 digital input NO (normally open)
CU 401, DI3 digital input NO (normally open)
CU 401, DI4 digital input NO (normally open)
CU 401, DI5 digital input NO (normally open)
CU 401, DI6 digital input NO (normally open)
PU 102 Not installed
Max. start-up delay 10 seconds
After-run time 0 seconds
Anti-seizing, start interval 24 hours
Anti-seizing, runtime 2 seconds
Daily emptying time Not active
Min. start/start delay 2 seconds
Min. stop/stop delay 2 seconds
Start/stop, stop/start delay 2 seconds
Foam drain, start interval Not active
Foam drain, stop delay 10 seconds
High-water after-run time 30 seconds
Group 1 to 2 by level 400 cm
Group 2 to 1, max. runtime 180 seconds
Pump 1 Group 1
Pump 2 Group 1
Pump 3 Group 1
Pump 4 Group 1
Pump 5 Group 1
Pump 6 Group 1

Group 1 Alternation;
max. number of started pumps: 6

Group 2 Alternation;
max. number of started pumps: 6

Group 3 Alternation;
max. number of started pumps: 6

Cut-out other groups Yes

CU 401, DO7 relay output All alarms;
manual resetting: Yes

CU 401, DO8 relay output High level;
manual resetting: Yes

IO 401, AI1 analog input

Not active; 
Signal type: 4-20 mA;
Max. value: 20;
Min. value: 0;
Unit: %

SM 111, analog output

Not active;
Max. value: 255;
Min. value: 0;
Unit: mm
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9.2 Mixer

9.3 Pump

Overflow

Overflow system: 1;
Fault switch: Not installed;
Channel form: Rectangular;
Diameter/width (b): 50 cm;
Wall angle (α): 90; 
Manning's coefficient: Code 0.001;
Channel slope (S): 100 %

Description Factory setting Own settings

Mixer

Not installed;
Start level 1 <-> Start level, mixer: 5 cm;
Stop level, mixer: 100 cm;
Mixer ratio 1: 10;
Mix while pumping: Not active;
Contactor feedback: Not active;
Max. starts/hour: 30;
Max. runtime: 30 minutes

Description Factory setting Own settings

Pump 1

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed

Pump 2

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed

Pump 3

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed

Pump 4

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed

Pump 5

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed

Pump 6

Installed;
out of operation;
without contactor feedback;
MP 204: Not installed;
IO 111: Not installed
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9.4 Frequency converter

Description Factory setting
Own settings

1 2 3 4 5 6

VFD type CUE
Min. frequency 30 Hz
Max. frequency 50 Hz
Economy frequency 30 Hz
Economy level, setpoint 1.75 m
Economy level, max. 2.00 m
Operating mode Linear control
2 operating mode Max. speed
Activate reversing at start Active
Reversing time 10 sec.
Reversing interval 240 min.
Flush at start Active
Flush time at start 40 sec.
Flush at intervals Active
Flush time at intervals 20 sec.
Flush interval 120 min.
Activate flush before stop Not active
Flush time before stop 20 sec.
Gain 2.00
Integral time 1.00
Differential time 0.00
Pv filter time 1.00
Der filter time 2.00
Offset 60.00
Dead zone 0.00
Ff gain 0.00
Direct Active
Controller type PID
Out inc. limit 1.00
Out dec. limit 1.00
Max. relay amplitude 10.00
External ref. Not active
Ff ref. Not active
Secure stop Stop in case of dry running
Use special setpoint Not active
Special setpoint 50 %
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9.5 Grundfos PC Tool

Description Factory setting Own settings

IO 403 
Digital inputs

DI5
– Name
– Selection
– Delay

DI6
– Name
– Selection
– Delay

DI7
– Name
– Selection
– Delay

DI8
– Name
– Selection
– Delay

Counter function
– Counter function
– Counting unit
– Counter scaling
– Log interval
– Preset counter

IO 403
Analog inputs

AI1
– Name
– Measuring unit
– max. range 
– min. range 
– input signal type
– Log interval

AI2
– Name
– Measuring unit
– max. range 
– min. range 
– input signal type
– Log interval

AI3
– Name
– Measuring unit
– max. range 
– min. range 
– input signal type
– Log interval

AI4
– Name
– Measuring unit
– max. range 
– min. range 
– input signal type
– Log interval
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IO 403
Relay outputs

DO1
– Name
– Selection
– Hold time
– Controlled by

DO2
– Name
– Selection
– Hold time
– Controlled by

DO3
– Name
– Selection
– Hold time
– Controlled by

DO4
– Name
– Selection
– Hold time
– Controlled by

User IO 1

Input 1
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Input 2
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Output
– Logic
– Invert
– Hold delay
– Output

User IO 2

Input 1
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Input 2
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Output
– Logic
– Invert
– Hold delay
– Output
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User IO 3

Input 1
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Input 2
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Output
– Logic
– Invert
– Hold delay

Output

User IO 5

Input 1
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Input 2
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Output
– Logic
– Invert
– Hold delay
– Output

User IO 6

Input 1
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Input 2
– type
– IO source
– Input
– Trigger level
– Invert
– Trigger delay

Output
– Logic
– Invert
– Hold delay
– Output
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9.6 Userlog

9.7 Pit

9.8 Level

Description Factory setting Own settings

System, level Active
System, average flow Active
System, power Active
System, specific energy Active
Pump, temperature, Pt 1 Active
Pump, temperature, Pt 2 Active
Pump, water in oil Active
Pump, average flow Active
Pump, average mains voltage Active
Pump, average current Active
Pump, power Active
Pump, cos ϕ Active
Level 30 seconds
Average flow 3600 seconds (cannot be changed)
Temperature 120 seconds
Current 30 seconds
Voltage 30 seconds
Power 30 seconds
cos ϕ 30 seconds
Specific energy 3600 seconds (cannot be changed)
Water in oil 3600 seconds (cannot be changed)

Description Factory setting Own settings

Pit depth 500 cm
Upper measurement level 160 cm
Lower measurement level 55 cm
Flow min. multiply 5
Flow max. multiply 7
Volume --- l
Max. measuring time 3600 seconds

Description Factory setting Own settings

Overflow level 500 cm
High level 475 cm
Max. height above start level 1 10 cm
Alarm level 350 cm
Start level 6 --- cm
Start level 5 --- cm
Start level 4 --- cm
Start level 3 --- cm
Start level 2 200 cm
Start level 1 175 cm
Stop level 6 --- cm
Stop level 5 --- cm
Stop level 4 --- cm
Stop level 3 --- cm
Stop level 2 50 cm
Stop level 1 50 cm
Dry-running level 25 cm
Foam drain level 10 cm
Variation of start level Active
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9.9 OD 401 configuration

9.10 SCADA
 

Description Factory setting Own settings

Units SI
Access code, operation Not active
Access code, settings Not active
Language Local language

Description Factory setting Own settings

Dialup to SCADA Not active
Redial delay 180 seconds

Priority 1 SCADA

SCADA ID: Station name
Telephone number: 1234
Max. number of dials: 3
PIN code: 0

Priority 2 SCADA

SCADA ID: Station name
Telephone number: 1234
Max. number of dials: 0
PIN code: 0

Priority 3 SCADA

SCADA ID: Station name
Telephone number: 1234
Max. number of dials: 0
PIN code: 0

Priority 4 SCADA

SCADA ID: Station name
Telephone number: 1234
Max. number of dials: 0
PIN code: 0

Priority 5 SCADA

SCADA ID: Station name
Telephone number: 1234
Max. number of dials: 0
PIN code: 0

No. 1 installation

Installation name: Station name
Telephone number: 1234
PIN code: 0
Interlock mode: Transmit
Interlock message: Stop

No. 2 installation

Installation name: Station name
Telephone number: 1234
PIN code: 0
Interlock mode: Not active
Interlock message: Stop

No. 3 installation

Installation name: Station name
Telephone number: 1234
PIN code: 0
Interlock mode: Not active
Interlock message: Stop

No. 4 installation

Installation name: Station name
Telephone number: 1234
PIN code: 0
Interlock mode: Not active
Interlock message: Stop

No. 5 installation

Installation name: Station name
Telephone number: 1234
PIN code: 0
Interlock mode: Not active
Interlock message: Stop
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9.11 Interlock

9.12 Advanced SMS

9.13 Simple SMS

9.14 System alarms

Description Factory setting Own settings

Interlock Not active
Variation of start level Not active

Description Factory setting Own settings

SMS Not active
SMS No 1 -
SMS No 2 -
SMS No 3 -
Send SMS to Primary number
Acknowledge time 30 minutes
Period, work (Monday-Sunday) 08:00
Period, off (Monday-Sunday) 16:00
Period, sleep (Monday-Sunday) 22:00
Change 1 08:00
Primary number -
Secondary number -
Change 2 16:00
Primary number -
Secondary number -
Change 1 22:00
Primary number -
Secondary number -
Heartbeat (Monday-Sunday) Active
Heartbeat time 00:00
Heartbeat text I am alive
Protection Protection, both
Password -

Description Factory setting Own settings

SMS Use simple SMS: Deactivated
Delay: 30 seconds

Telephone number 0000
Alarm/warning message Not active
Message Alarm message
Heartbeat (Monday-Sunday) Not active
Heartbeat time 12:30
Heartbeat text I am alive

Description Factory setting Own settings

Program card

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

UPS

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Module

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No
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Mains voltage

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Modem

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Modem communication

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No.

Float switch

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Flowmeter

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No

Power meter

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Level sensor

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

High level

Not active;
limit: 475 cm;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Level

Not active;
limit: 300 cm;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Dry-running level

Not active;
limit: 25 cm;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Conflicting levels

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Forced relay output 

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Overflow

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Level sensor, overflow

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No 

Description Factory setting Own settings
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9.15 Mixer alarms

9.16 Pump alarms

Flowmeter, overflow

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No 

Fault switch, overflow

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No 

Description Factory setting Own settings

Description Factory setting Own settings

Mixer contactor

Active;
autom. resetting time: 1 second;
manual resetting: Yes;
SCADA message: No;
SMS message: No

Max. starts/hour, mixer

Active;
warning limit: 15;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Time for service, mixer

Active;
warning limit: 1000 hours;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Description Factory setting Own settings

On/Off/Auto switch

Active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Motor protection, tripped

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Mains supply, off

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No

Missing phase

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Wrong phase sequence

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Overtemperature, sensor 1

Not active;
autom. resetting time: 15 seconds; 
manual resetting: No;
SCADA message: No;
SMS message: No

Overtemperature, sensor 2

Not active;
autom. resetting time: --- seconds; 
manual resetting: Yes;
SCADA message: No;
SMS message: No
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Overtemperature, Pt sensor

Not active;
alarm limit: 145 degrees; 
warning limit: 130 degrees;
autom. resetting time: 120 seconds; 
manual resetting: No;
SCADA message: No;
SMS message: No

Water in oil

Not active;
warning limit: 15 %;
autom. resetting time: 1 second; 
manual resetting: No;
SCADA message: No;
SMS message: No

Max. starts/hour

Not active;
warning limit: 40;
autom. resetting time: 1 second; 
manual resetting: Yes;
SCADA message: No;
SMS message: No

Moisture in motor

Not active;
autom. resetting time: 1 second; 
manual resetting: No;
SCADA message: No;
SMS message: No

Low flow

Not active;
warning limit: --- m3/h;
autom. resetting time: 1 second; 
manual resetting: Yes;
SCADA message: No;
SMS message: No

Time for service

Not active;
warning limit: 1000 hours;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Latest runtime

Not active;
alarm limit: --- seconds;
warning limit: --- seconds;
autom. resetting time: 300 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Overvoltage

Not active;
alarm limit: --- V;
warning limit: --- V;
autom. resetting time: 10 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Undervoltage

Not active;
alarm limit: --- V;
warning limit: --- V;
autom. resetting time: 10 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Overload

Not active;
alarm limit: --- A;
warning limit: --- A;
autom. resetting time: 10 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Underload

Not active;
alarm limit: --- A;
warning limit: --- A;
autom. resetting time: 10 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Description Factory setting Own settings
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Insulation resistance, low

Not active;
alarm limit: 20 kΩ;
warning limit: 50 kΩ;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Current unbalance

Not active;
alarm limit: 12 %;
warning limit: 10 %;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

cos ϕ min.

Not active;
alarm limit: 70;
warning limit: 75;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

cos ϕ max.

Not active;
alarm limit: 99;
warning limit: 95;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Overtemperature, Pt 2

Not active;
alarm limit: 145 degrees 
(applies to IO 111 only);
warning limit: 130 degrees 
(applies to IO 111 only);
autom. resetting time: 10 seconds;
manual resetting: No;
SCADA message: No;
SMS message: No

Overtemperature, MP 204 PTC

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Start capacitor, low

Not active;
alarm limit: ---;
warning limit: ---;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Run capacitor, low

Not active;
alarm limit: ---;
warning limit: ---;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Contactor

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

GENIbus communication fault

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Auxiliary winding fault

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Description Factory setting Own settings
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See also section 14.8 Factory settings.

Temperature sensor, Pt 3 (main bearing)

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: 135 °C;
alarm limit: 145 °C 

Temperature sensor, Pt 4 (stator winding)

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: 135 °C;
alarm limit: 145 °C

Power line communication

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Vibration sensor

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: --- mm/s;
alarm limit: --- mm/s

Temperature sensor fault, Pt 3

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Config. conflict, fault

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Temperature sensor fault, Pt 4

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Vibration sensor fault

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

SM 111, analog sensor, fault

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

VFD alarm

Not active;
autom. resetting time: 1 second;
manual resetting: No;
SCADA message: No;
SMS message: No

Description Factory setting Own settings
36



10. Quick start
When the system is started up for the first time, the pumps are set 
to be out of operation. This prevents the pumps from starting until 
all settings have been made.
Proceed as follows:
1. Insert the button cell battery into the CU 401 and make sure 

that the PU 102 is disconnected.
2. Switch on the CU 401.
3. Set the CU 401 clock. See section 14.11 Time and date set-

tings.
4. Change the userlog intervals, if required. See section 

14.7.27 Userlog intervals.
5. Switch off the CU 401 and connect the PU 102.
6. Switch on the CU 401.
7. Check that the clock is correct after start-up.
8. Set the system frequency (if other than 50 Hz). See section 

14.7.3 General settings.
9. Select the number of pumps in the system. See section 

14.7.1 System configuration.
10. Set the sensors. See section 14.3 Levels - float switches or 

level sensor.
11. Set pit parameters. See section 14.3.10 Pit configuration and 

flow calculations.
12. Select and set the desired alarms. See section 14.2.1 System 

alarms and warnings - enable/disable.
13. Select and set the start and stop levels, etc. See section 

12.1.1 Operation - start and stop levels.
14. Start the pumps in accordance with section 14.6 Pump out of 

operation.

When all settings have been made, the pumps are started.
The program card incorporates a number of factory settings for 
quick configuration of a two-pump system. An overview of all fac-
tory settings is given in section 9. Factory settings.

Fig. 23 Example of two-pump system (factory settings)

TM
02

 8
30

5 
17

04
Two pumps

Pit dimensions and levels:
• Pit depth: 500 cm

Levels:
• Overflow level: 500 cm
• High level: 475 cm
• Start level 1: 175 cm
• Start level 2: 200 cm
• Stop level 1: 50 cm
• Stop level 2: 50 cm
• Dry-running level: 50 cm
• Changeover between groups by level: 

400 cm
• Foam drain level: 10 cm
• Upper measurement level: 160 cm
• Lower measurement level: 55 cm
• Max. measuring time: 3600 seconds

One level sensor
4-20 mA, 0-500 cm
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11. Status
The status display is the main opening display of the Grundfos 
Modular Controls system. 
Note: If the buttons have not been activated for a couple of min-
utes, the operator display automatically reverts to the status dis-
play.
The condition of pumps and components can be monitored from 
the status display.
The alarm condition is shown by a bell against the units causing 
the alarm.

When the system registers an alarm, the following will take place:
• A bell is shown in the right side of the upper status line.
• The red indicator light on the operator display is on.
• Alarm list" is displayed as the first line below the pit graphics.
• Alarm relay operates.
• High-level alarm relay operates (only in the event of high-level 

alarm and if high level is enabled).
• The indication is maintained as long as the system has an 

active alarm. An alarm is active until it is approved, either 
automatically after a preset time (see section 14.2 Alarms and 
warnings) or manually via the status display (see section 
11.2.1 Alarm list - resetting/approving system alarms and 
warnings).

• In order to reset an alarm, the situation causing the alarm 
must be corrected. For example, in case of alarm due to over-
temperature the pump must be cool before the alarm can be 
approved/reset.

See section 11.11 Trend curves.
Note: The display shown below should be considered as an 
example.

Key to display

Path: Status>

D
is
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_1

Description

Press ok to move to the "Alarm status" display of the individual alarm groups. 
In case of active alarms, focus will be on the "Alarm list" line.
Possible alarm groups:
• Alarm list

- See actual alarms for system or pumps.
• System

- See operating parameters for the system and move to trend curves.
• Overview, all pumps
• Pump 1

- See operating parameters for pump 1.
• Pump 2
• Pump 3
• Pump 4
• Pump 5
• Pump 6
• Float switches

- See actual location and status of float switches.
• Mixer

- See the actual status of the mixer.
Note: Float switches and mixer are displayed only if incorporated in the system.

1

2

3

7

4
5 6

8 9

10

Pos. Description

1 Lowest stop level: If the water level falls below this level, the pumps will stop.
2 Highest start level: If the water level rises above this level, the pumps will start.
3 This value and the wave line indicate the actual water level in the pit.
4 Displays pump 1 in stopped state. The bottom is a thick, unbroken line.
5 Displays pump 2 running. The broken bottom line is moving rightward.
6 Pressure sensor symbol. Symbolising an ordinary pressure sensor, the sensor displayed is located at the bottom of the pit.
7 The broken line is moving upwards, symbolising a flow. The line is displayed when one or more pumps are running.

8 The actual flow is measured with a flowmeter or by means of level measurement and pit data. See section 14.3.10 Pit configu-
ration and flow calculations.

9 Alarm bell: Displayed as long as there are active alarms. The red indicator light on the operator display indicates the same 
function.

10 Mixer: The mixer propeller will rotate when the mixer is running.
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11.1 Overview, all pumps
This display shows an overview of all pumps in the pit.
The display appears automatically when the display has been 
inactive for more than eight minutes. The OD 401 then alternately 
shows the main display for 20 seconds and the overview display 
for 10 seconds until a button on the OD 401 is touched.
Note: The display shown below should be considered as an 
example.

Path: Status>Overview, all pumps>
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Description

• #: Pump number.
• A mark in the circle shows that the pump is running.
• Operating minutes/yesterday (number of pump operating hours). The number of 

operating minutes is set zero at 00:00 (factory setting). The time can be changed via 
Grundfos PC Tool.

• Operating hours (accumulated number of pump operating hours).
• Number of starts (number of pump starts).
• Number of starts/hour (average number of starts per hour).
• Average current (actual current consumption of three phases).
• Average flow (flow delivered by the pumps when running).
• Total power consumption (pump consumption in kWh since installation).
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11.2 Alarm list - status overview
This display can be used to get an overview of the actual alarms. 
See section 13.1 Alarm log.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Status>Alarm status>
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00

Description

Press ok to move to "System" or "Pump" to reset or approve the alarms as required.
• System

- Select the desired alarm list line.
• Pump 1

- Select the desired alarm list line.
• Pump 2
• Pump 3
• Pump 4
• Pump 5
• Pump 6.
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11.2.1 Alarm list - resetting/approving system alarms and warnings
This display shows all active system alarms. The alarms can be 
inspected and reset as required. See section 13.1 Alarm log.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Status>Alarm status>System>
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Description

• A check mark V can be put in the frame to the right on the line. Press ok, then plus 
and finally ok again to reset the alarm in question.

• This procedure is repeated for all active alarms to be reset manually. Press esc to 
return to the "Alarm status" display, or home if there are no more alarms to reset.

• Once all alarms have been approved, the "Alarm list" line and bell in the upper status 
line disappear, and the red indicator light on the operator display is off.

Note: The alarm relay cannot be reset until the reset button is pressed (if installed), or the 
alarm relay is reset on the OD 401 via the "Reset alarm indicators" menu. See section 
12.1.3 Operation - resetting alarm indicators and alarm relays.
The alarm log shows the alarms of the system since the last resetting. Thus it is possible 
to see whether the system has registered an alarm since the latest reset, despite auto-
matic resetting. A maximum of 100 alarm activities are stored in the log. See also section 
13.1 Alarm log.
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11.2.2 Alarm list - resetting/approving pump alarms and warnings
This display shows all active pump alarms. The alarms can be 
inspected and reset as required. See section 13.1 Alarm log.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Status>Alarm status>Pump 1>
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Description

• A check mark V can be put in the frame to the right on the line. Press ok, then plus 
and finally ok again to reset the alarm in question.

• This procedure is repeated for all active alarms to be reset manually. Press esc to 
return to the "Alarm status" display, or home if there are no more alarms to reset.

• Once all alarms have been approved, the "Alarm list" line and bell in the upper status 
line disappear, and the red indicator light on the operator display is off.

Note: The alarm relay cannot be reset until the reset button is pressed (if installed), or if 
the alarm relay is reset on the OD 401 via the "Reset alarm indicators" menu. See section 
12.1.3 Operation - resetting alarm indicators and alarm relays.
The alarm log shows the alarms of the pump since the last resetting. Thus it is possible to 
see whether the system has registered an alarm since the latest reset, despite automatic 
resetting. A maximum of 100 alarm activities are stored in the log. See also section 
13.1 Alarm log.
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11.3 Status - system
This display shows actual system operating parameters. 

Note: The display shown below should be considered as an 
example.

Function of operating parameters

Symbol Description

Alarm
Warning

Path: Status>System>
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Description

The display shows operating overview and power consumption.
Possible operating parameters:
• Overflow status
• Controller
• GSM / GPRS
• Level
• Specific energy
• Power
• Energy consumption
• Average flow
• Volume
• Overflow volume 
• Overflow time
• Parallel-operation time
• Status of IO 403 inputs.
Note: Selecting "Controller" displays the modules installed with indication as to whether 
they function correctly.
Note: If Variation of start level is active, start level 1 (here 800 cm) will change after each 
pump start.

Operating parameter Function

Overflow status Entry to overflow display. 

Controller

Displays the operational state of the system:
- standby
- start delay
- pumping
- pumping max. 
- off
- foam drain
- daily emptying
- mains fault
- manual 
- alarm on all pumps
- anti-seizing
- level sensor fault
- interlocked.

Note: Some of the above operational states only occur if the system incorporates extra equip-
ment, such as FB 101, MP 204, etc.

GSM / GPRS

Displays the status of the GSM/GPRS modem:
- operating
- not connected
- SIM card failure
- no GSM signal
- battery failure.

Level
Displays the actual level measured by the analog level sensor. 
Note: "Level" is only displayed if an analog level sensor is connected. 

Specific energy

Displays the specific energy, indicating the efficiency of the pump to convert the electrical energy 
(measured in kWh) to pumped volumes (measured in m3). The specific energy is indicated in 
kWh/m3.
To be able to make a satisfactory average measurement, the measuring interval is 24 hours. 
Thus 24 hours will pass before a value is displayed. 
Note: To utilise this option, an energy meter, e.g. an MP 204, must be fitted in the supply cable 
to the pump.
43



Power

Displays the actual power, measured in kW, supplied to the pumping station. The figure is 
updated once a second, if the measurement is made on the analog input. If the measurement is 
made on the counter input, the figure is updated every 15 seconds. 
Note: To utilise this option, an energy meter, e.g. an MP 204, must be fitted in the supply cable 
to the pump.

Energy
Displays the accumulated energy measured in kWh. The figure is updated once a second. 
Note: To utilise this option, an energy meter, e.g. an MP 204, must be fitted in the supply cable 
to the pump.

Average flow

Displays the average flow for the pumping station. The unit can be selected. The figure is 
updated once a second, if the measurement is made on the analog input. If the measurement is 
made on the counter input, the figure is updated every 15 seconds.
Note: For this value to be displayed, a flowmeter must be fitted. Alternatively, the flow must be 
calculated by means of the analog sensor, on the basis of the knowledge about the pit geometry. 
See the pit configuration, section 14.3.10 Pit configuration and flow calculations.

Volume

Displays the accumulated value for the volume of liquid removed. The unit can be displayed in 
litre/gallons or m3.
Note: For this value to be displayed, a flowmeter must be fitted. Alternatively, the flow must be 
calculated by means of the analog sensor, on the basis of the knowledge about the pit geometry. 
See the pit configuration, section 14.3.10 Pit configuration and flow calculations.

Overflow volume Displays the estimated overflow volume, based on the last flow calculation.
Overflow time Displays the period during which there has been an overflow. See also section 14.4 Overflow. 
Parallel-operation time Displays the accumulated period during which more than one pump has been running. 
Status of IO 403 inputs Displays the actual input values.

Operating parameter Function
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11.4 Status - overflow
This display shows when there was an overflow, the overflow 
volume and the number of overflows.
Note: The display shown below should be considered as an 
example.

Path: Status>System>Overflow status>
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Description

This display gives an overview of previous and current overflows, if any.
Current overflow:
• Level in channel
• Flow in channel
• Overflow started (date and time)
• Overflow time (period during which there has been an overflow)
• Overflow volume (number of m3 that ran out).
The current overflow is added to the values for the current month when the overflow has 
stopped.
Latest overflow:
• Overflow started (date and time)
• Overflow stopped (date and time)
• Overflow time (period during which there was an overflow)
• Overflow volume (number of m3 that ran out).
Current month (status for current month, i.e. from the 1st until today)
• Number of overflows (total number of overflows)
• Overflow time (accumulated overflow time)
• Overflow volume (accumulated overflow volume).
Previous month (status for previous month, i.e. from the 1st until the 31st)
• Number of overflows (total number of overflows)
• Overflow time (accumulated overflow time)
• Overflow volume (accumulated overflow volume).
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11.5 Status - modules
This display shows the CU 401 network number and the modules 
connected in the system.
If the number of modules shown is lower than the actual number 
of modules, one or more modules are defective or not connected 
correctly. In that case, check the module bus plug.
Note: The network number only appears if a G 40X module is 
connected. 
Note: The display shown below should be considered as an 
example.

Note: If a WW1 program card is inserted by accident, the module 
positions in this display will be wrong.

Path: Status>System>Controller>
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Description

Network:
• Network number (CU 401)
• IP number (CU 401).
Note: The network and IP numbers are automatically allocated to the CU 401.
Modules installed in the system and status of each module:
• CU 401
• IO 403
• IO 401. 
Status:
• OK
• Fault.
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11.6 Status - specific pump
This display shows the actual operating parameters of pump 1. 
Many parameters only show a value when the sensor or module 
(e.g. MP 204) is connected.
Note: The display shown below should be considered as an 
example.

Path: Status>Pump 1>
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Description

The display shows these operating parameters:
• Operating hours (number of pump operating hours. Can be set to zero, if another 

pump is installed).
• Number starts (number of pump starts since installation/connection. Can be changed, 

if another pump is installed).
• Temperature, Pt 1 (measured by means of an IO 401. Requires a Pt sensor in the sta-

tor housing).
• Temperature, Pt 2 (requires an MP 204 or IO 111 and a Pt sensor for measurement).
• Temperature, Pt 3 (requires an IO 111 or an SM 111 with IO 111 communication mod-

ule and a Pt sensor for measurement).
• Temperature, Pt 4 (requires an IO 111 or an SM 111 with IO 111 communication mod-

ule and a Pt sensor for measurement).
• Average flow (requires an analog level sensor or flow sensor). See section 14.3.10 Pit 

configuration and flow calculations).
• Actual current (actual average current consumption of three phases. Requires an MP 

204 or IO 401 with current sensor).
• Latest current (the current value at the time when the pump stopped last time. 

Requires an MP 204 or IO 401 with current sensor).
• Actual mains voltage (average mains voltage of three phases).
• cos ϕ (requires an MP 204).
• Power (requires an MP 204).
• Energy consumption (requires an MP 204).
• Water in oil (water in oil can be detected in three different ways):

– IO 401 and an analog water-in-oil sensor.
– IO 111 and an analog water-in-oil sensor.
– SM 111 with IO 111 communication module and an analog water-in-oil sensor.

• Insulation resistance (the insulation resistance between the stator coils, cable and 
earth is measured. Requires an MP 204 or IO 111).

• Start level (requires an analog level sensor).
• Stop level (requires an analog level sensor).
• Controlled by (CU 401 (system), manually via On/Off/Auto switch or via SCADA sys-

tem).
• Latest flow (requires an analog level sensor or flow sensor).
• Latest runtime (the latest operating period of the pump).
• Number of starts/hour (number of pump starts per hour). The value is a calculated 

average value which is stable after approximately 10 pump starts).
• Number of flow measurements (requires an analog level sensor). See section 

14.3.10 Pit configuration and flow calculations).
• Time since service (time since last service on the pump. Can be reset by Grundfos 

Service).
• SM 111, analog sensor (requires an SM 111 and an IO 111).
• Vibration sensor (requires an SM 111, an IO 111 and a vibration sensor for measure-

ment).
• VFD output (setpoint of the frequency converter. Requires a CUE/frequency con-

verter).
• VFD economy freq. (requires a CUE/frequency converter).
• VFD economy level (requires a CUE/frequency converter).
• VFD economy level, max. (requires a CUE/frequency converter).
• VFD state (status of a CUE/frequency converter).
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11.7 GSM/GPRS modem
This display shows the status of the GSM modem.
The display can be used in connection with fault finding and 
checking of antenna conditions. 
Note: The display shown below should be considered as an 
example.

Path: Status>GSM / GPRS>

D
is

pl
ay

_9

Description

Display example:
GSM status:

- Not active
- Call out
- Call in.

• Signal strength:
- weak
- good
- very good.

Note: The G 401 modem will always use the strongest GSM signal/antenna.
• Actual GSM status:

- connecting
- connected
- disconnecting
- not active.

If GPRS is used, the GSM status will always be "not active".
• Operator: GSM operator name (comes up automatically).
• SMS counter: Number of sent SMS messages.
• IP number of GPRS network: IP address of the G 401 on the GPRS network. 

The IP number appears when the connection to the GPRS network has been 
established. The number is also used for the setting of the interlock function.

Note: The IP address is provided by the SIM card in the G 401 and cannot be changed. 
See also section 11.5 Status - modules.
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11.8 Status of IO 403 inputs
This display shows the status of the IO 403 inputs.
Note: The display shown below should be considered as an 
example. 

Path: Status>Status of IO 403 inputs>
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Description

Display example:
Status of the DI5, DI6 and DI7 inputs:

- Activated
- Not activated.

Status of the DI8 input:
- Activated (used as digital input)
- Not activated (used as digital input)
- xxx.x m (used as counter input).

Status of the AI1, AI2, AI3 and AI4 inputs:
- Activated (xxx m)
- Not activated (--- m). 
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11.9 Status - position and location of float switches
This display shows the actual position and location of the float 
switches. 
The display can be used in connection with fault finding and test-
ing of functions.
Note: The display shown below should be considered as an 
example.

Path: Status>Float switch>
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Description

See the actual position and location of the float switches.
Display example:
• Float switch 5: High level.
• Float switch 4: Pump 2 starts.
• Float switch 3: Pump 1 starts.
• Float switch 2: The system stops.
• Float switch 1: Dry running.
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11.10 Mixer
This display shows the counters for the mixer.
The display can be used in connection with fault finding and 
service.
Note: The display will only appear when the mixer is enabled. 
See section 14.7.7 CU 401, DO7 relay output.
Note: The display shown below should be considered as an 
example.

Path: Status>Mixer>

D
is

pl
ay

_3
0

Description

See the actual number of operating hours and number of starts.
Display example:
• Operating hours
• Number of starts
• Number of starts/hour
• Time since service.
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11.11 Trend curves
Generally the following types of measurements can be logged:
• level
• flow
• voltage
• current
• power
• cos ϕ
• specific energy
• temperature
• water in oil.
A logging interval can be selected for each of the above types of 
measurements. Subsequently, a logging interval related to the 
physical nature of the measurement can be selected, for example 
water in oil can be logged with a much longer interval than volt-
age. The logging interval can be set in seconds from 30 to 
3600 seconds.
For the system, the following four measurements can be logged:
• level
• average flow
• power
• specific energy.

For each pump, the following eight measurements can be logged:
• temperature, Pt 1 (IO 401)
• temperature, Pt 2 (from MP 204 or IO 111. If both units are 

connected, only IO 111 data will be logged.)
• water in oil
• average flow
• average mains voltage
• average current
• power
• cos ϕ.
For the setting of data to log, see sections 14.7.26 Userlog - 
selection of data to log and 14.7.27 Userlog intervals.
If the logging of a given pump parameter is initiated, the logging is 
made for all the pumps in the system up to a maximum of six 
pumps.
Note: The display shown below should be considered as an 
example.

Display of trend curves
The logged data can be displayed as curves on the OD 401. 
Alternatively, log data can be retrieved and displayed on a 
SCADA system. These installation and operating instructions only 
describe the display of curves on the OD 401.
The OD 401 graph can contain 200 x 150 points, the time and 
value axis, respectively.
Full scale on the time axis can be 24 hours, 7 days or 30 days. 
The factory setting is a full scale of 24 hours. 
When a curve is selected, the time is frozen and the program 
retrieves a number of measurements, depending on the full scale 
and the interval chosen.
As the time axis solution is restricted to 200 points, the program 
calculates an average value of a number of measurements, 
depending on the logging interval and time scale chosen. If for 
example a full scale of 24 hours is selected with a logging interval 
of 30 seconds, 14 measurements are averaged into one meas-
urement. 

For the first 200 measurements, the program makes no averaging 
in the time dimension. Therefore the time axis is not correct until 
after a minimum of 200 measurements times the logging interval 
of the measurement in question, e.g. 30 second interval = 
1 hour + 40 min.
In the y-axis dimension, the program first makes an offset adjust-
ment, so that the zero point of the y-axis is the smallest value 
measured in the logging period. Then a compression of the 
dynamics of the signal is made, so that the value can be repre-
sented on 150 points. 

Path: Status>System>Power>30 days>

D
is

pl
ay

_1
0

Description

To see trend curves, select "System" in the "Alarm status" display and press ok. The sub-
sequent display shows a list of the values which can be displayed as trend curves. Trend 
curves can be shown for 24 hours, 7 days or 30 days back in time. 
Select the desired value and press ok.
Possible settings:
• Latest 24 hours
• Latest 7 days
• Latest 30 days.
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12. Operation

12.1 Overview
This menu item contains the most common settings of the pump-
ing station such as start and stop levels, direct control of the 
pumps (ON/OFF/AUTO) and resetting of alarm indicators.
Note: The display shown below should be considered as an 
example.

Path: Operation>
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Description

Select from the list and press ok.
Possible settings:
• Start and stop levels, see section 12.1.1 Operation - start and stop levels.
• ON/OFF/AUTO, see section 12.1.2 Direct operation of pumps - AUTO/ON/OFF mode.
• Reset alarm indicators, see section 12.1.3 Operation - resetting alarm indicators and 

alarm relays.
• Interlock commands, see section 12.1.4 Interlock commands.
53



12.1.1 Operation - start and stop levels
This display can be used to control or change the values for level 
control. 
Note: If variation of start level has been activated, the display will 
show start level 1 (here 800 cm) and the set maximum variation 
(here 140 cm) as dotted lines.

Note: This is only possible if an analog sensor is fitted in 
the system. See validation rules concerning float switches, sec-
tion 14.3.8 Level sensor.
Note: The display shown below should be considered as an 
example.

Description of display texts

Path: Operation>Start and stop levels>

D
is

pl
ay

_1
03

Description

Select the desired level to be changed and press ok (the focus frame starts flashing); use 
the plus and minus buttons to enter a new value. Press ok to enter the new value.
Possible settings:
• Overflow level
• High level
• Alarm level (enables interlock)
• Start level 1
• Start level 2
• Start level 3
• Start level 4
• Start level 5
• Start level 6
• Stop level 1
• Stop level 2
• Stop level 3
• Stop level 4
• Stop level 5
• Stop level 6.
Note: At the highest stop level, interlock is disabled. See also section 14.9.3 Interlock.
• Dry-running level. 

Display text Description

Overflow level When this level is reached, the water runs over the edge of the pit or into an overflow channel. 
The overflow level triggers an alarm.

High level
This is the highest alarm level, indicating high water level. When this level is reached, the system will at-
tempt to start or restart all pumps (the number of pumps can be limited in the group configuration display. 
See section 14.7.17 Group configuration - alternation/advanced alternation). 

Alarm level
The alarm level triggers an alarm, if desired. See section 14.2 Alarms and warnings. 
The alarm level can be set between the lowest stop level and high level. The alarm level also triggers inter-
lock, if interlock has been selected in the display named "Interlocking". See section 14.9.3 Interlock.

Start level 1 This is the lowest start level. At start level 1, the first pump starts (not necessarily pump 1. See section 
14.7.19 Group properties).

Start level 2 This is the next start level. It is recommended to set start level 2 equal to or higher than start level 1.
Start level 3 This is the next start level. It is recommended to set start level 3 equal to or higher than start level 2.
Start level 4 This is the next start level. It is recommended to set start level 4 equal to or higher than start level 3.
Start level 5 This is the next start level. It is recommended to set start level 5 equal to or higher than start level 4.
Start level 6 This is the next start level. It is recommended to set start level 6 equal to or higher than start level 5. 

Stop level 1 This is the lowest stop level. At stop level 1, the last pump stops. Stop level 1 can be set between the dry-
running level and start level 1. 

Stop level 2 This is the second stop level from the bottom. At stop level 2, the second-last pump stops. It is recom-
mended to set stop level 2 higher than or equal to stop level 1.

Stop level 3 This is the third stop level from the bottom. At stop level 3, the third-last pump stops. It is recommended to 
set stop level 3 higher than or equal to stop level 2.

Stop level 4 This is the fourth stop level from the bottom. At stop level 4, the fourth-last pump stops. It is recommended 
to set stop level 4 higher than or equal to stop level 3.

Stop level 5 This is the fifth stop level from the bottom. At stop level 5, the fifth-last pump stops. It is recommended to 
set stop level 5 higher than or equal to stop level 4.

Stop level 6 This is the sixth stop level from the bottom. At stop level 6 the sixth-last pump stops. It is recommended to 
set stop level 6 higher than or equal to stop level 5.

Dry-running level When this level is reached, the system will attempt to stop all pumps (again). The dry-running level triggers 
an alarm, if desired. See section 14.2 Alarms and warnings.
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12.1.2 Direct operation of pumps - AUTO/ON/OFF mode
This display is used to switch between different pump modes. 
ON and OFF are used for direct operation of the pump. 
The display is used for example for testing of pumps or for forced 
pumping/emptying.
Note: The ON/OFF/AUTO input on the IO 401 has highest prior-
ity. The OD 401 can only control the ON and OFF mode if it is in 
AUTO mode or not used.
Note: The display shown below should be considered as an 
example.

Path: Operation>Pump mode>
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Description

Select the function to be changed, press ok and then the plus or minus button.
Possible settings:
Pump 1
• AUTO (the pump is controlled automatically by the controller).
• ON (the pump is running).
• OFF (the pump has stopped).
Pump 2
• AUTO (the pump is controlled automatically by the controller).
• ON (the pump is running).
• OFF (the pump has stopped).

If the pump is set to ON, all pump protection and 
safety settings will be disabled, except the set-
tings for motor-protective circuit breaker, over-
temperature sensor 2 and missing phase.

If the pump is set to OFF, the float switch and 
other system functions will be disabled. 
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12.1.3 Operation - resetting alarm indicators and alarm relays
This display is used for resetting alarm indicators and alarm 
relays.
The alarm relays can be reset by pressing the reset button 
(if installed) or by using this OD 401 display.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Operation>Reset alarm indicators>
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Description

"Reset alarm indicators" is marked with a focus frame.
Reset alarm indicators in the following way:
1. Press ok (the focus frame is flashing).
2. Press plus (a check mark V appears).
3. Press ok to approve.
All alarm indicators are now reset.
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12.1.4 Interlock commands
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Description

Select from the list and press ok.
• Not active (the interlock function is not active).
• Active (the interlock function is active).
• Disabled (the interlock function is disabled).

The warning "Interlock disabled" is shown when interlock is disabled to remind the 
user of this setting.
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13. Alarm

13.1 Alarm log
This display shows a log of the latest alarm activities (max. 112). 
The alarm log is used to see a historical overview of the alarms 
that have occurred in the pumping station. It is possible to trace 
the alarms chronologically back in time. If the maximum number 
of alarm activities is exceeded, the oldest alarm activity will be 
deleted.
The alarm log can be reset. See section 14.5.3 Alarm log.
Note: The alarms cannot be reset from this display.
Actual alarms are reset in the alarm list. See section 11.2.1 Alarm 
list - resetting/approving system alarms and warnings.
Most alarms also have SnapShot. See section 
13.2 AlarmSnapShot. This makes it possible to see whether a 
fault has more than one cause.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning
Non-active alarm
Non-active warning

Path: Alarm>Alarm log>
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Description

To show a SnapShot of an alarm, select the desired alarm and press ok.
An AlarmSnapShot of the desired alarm is displayed.
Note: The alarm log can contain up to 112 items. When the alarm log is full, the last item 
will be removed from the log if there is a new alarm.
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Possible fault indications

Note: All the mentioned fault indications can be displayed both as 
a warning and an alarm. All alarm texts are displayed as the user 
defined them during the configuration. See section 14.7.9 IO 403, 
I/O settings.

System

Program card
UPS
Module
Mains
Modem
Modem com.
Float switch
Level sensor
Flowmeter
Overflow
Level sens., overflow
Flowmeter, overflow
Fault switch, overflow
Power meter
High level
Level
Dry running
Conflicting levels
Forc. rel.output act. (forced relay output enabled)
Mixer contactor
Time f. service, mix.
Max. starts/h, mixer

IO 403

IO 403, AI1 max.
IO 403, AI1 min.
IO 403, AI2 max.
IO 403, AI2 min.
IO 403, AI3 max.
IO 403, AI3 min.
IO 403, AI4 max.
IO 403, AI4 min.
IO 403, DI5
IO 403, DI6
IO 403, DI7
IO 403, DI8
IO 403, AI 1 sensor fault
IO 403, AI 2 sensor fault
IO 403, AI 3 sensor fault
IO 403, AI 4 sensor fault

Pumps

Power meter
High level
Level
Dry running
Conflicting levels
Forc. rel.output act. (forced relay output enabled)
Mixer contactor
Time f. service, mix.
Max. starts/h, mixer
On/Off/Auto sw.
Motor protect., tripped
Mains supply, off
Overload
Underload
Overtemp., sensor 1
Overtemp., sensor 2
Overtemp., Pt 1
Pt 1 sensor 
Water in oil
Water-in-oil sensor 
Max. starts/hour
Moisture in motor
Low flow
Time for service
Latest runtime
Contactor

System with FB 101

Missing phase
Wrong phase seq.

System with CUE or frequency converter

VFD alarm

System with MP 204 

Overvoltage
Undervoltage
Overload
Underload
Low insul. resist.
Current unbalance
cos ϕ min.
cos ϕ max.
Overt., MP 204 PTC
Start capacitor, low
Run capacitor, low
Aux. winding fault
Overtemp., Pt 2
Pt 2 sensor
Wrong phase seq.
GENIbus 
Protection warning
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System with IO 111

Low insul. resist.
Overtemp., Pt 2
Pt 2 sensor
Water in oil
Moisture in motor
GENIbus
IO 111, alarm
IO 111, warning

System with IO 111 and SM 111

Temperature sensor, Pt 2 (support bearing)
Temperature sensor, Pt 3 (main bearing)
Temperature sensor, Pt 4 (stator winding)
Insulation sensor
Water-in-oil sensor
Power line communication
Vibration sensor
Moisture sensor
PTC sensor
Temperature sensor fault, Pt 2
Temperature sensor fault, Pt 3
Temperature sensor fault, Pt 4
Water-in-oil sensor fault
Vibration sensor fault
PTC sensor fault
Config. conflict, fault
SM 111, analog sensor, fault
GENIbus
IO 111, alarm
IO 111, warning
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13.2 AlarmSnapShot
The AlarmSnapShot is mainly used for fault finding of the pump-
ing station. The display shows a number of pumps and system 
values as they were measured when the alarm was tripped. 
This may indicate where the fault has occurred.
Most alarms have AlarmSnapShot. See section 13.1 Alarm log.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Alarm>
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Description

Displays date, time and fault indication for the alarm as well as operating parameters.
• System

- Level
- Average flow
- Running pumps (shows running pumps with comma separation).

• Pump
- Average mains voltage
- Temperature, Pt 1 (IO 401)
- Temperature, Pt 2 (from MP 204 or IO 111. If both units are connected, the IO 111 will 

be used)
- Average current consumption
- Average flow
- cos ϕ
- Power.

Note: AlarmSnapShot values are only measured in connection with pump alarms, not in 
connection with pump warnings. A pump alarm must be reset before a new SnapShot is 
taken.
61



14. Settings

14.1 System overview
The following minimum settings must be made in the order shown 
below.
Note: Setting of alarms is especially important when using an 
analog sensor due to the fact that for example the levels of alter-
nating pump operation vary with the system.

1. Pump(s),
path: Settings>System>Number of pumps>

2. System,
path: Settings>System>

3. Levels (float switch or analog sensors),
path: Settings>Levels>

4. Alarms,
path: Settings>Alarms>

.

Path: Settings>
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Description

• Maintenance
- Adjustment of counters, see section 14.5.1 Adjustment of counters.
- Calibration of sensors, see section 14.5.2 Calibration.
- Alarm log, see section 14.5.3 Alarm log.
- SMS counters, see section 14.5.4 SMS counters.

• Pump out of operation
- To enable/disable pumps, see section 14.6 Pump out of operation.
- The individual pumps can be taken out of operation in connection with service, etc.

• System
- Number of pumps
- I/O settings
- PU 102 installed
- Pump, time settings
- Pump groups
- Pump 1, 2, 3, 4, 5, 6 (MP 204, FB 101, IO 111, CUE, contactor feedback, VFD)
- Mixer settings
- Userlog selection of data
- Userlog intervals
- Installation name. 

• Factory setting
- Return to factory settings for the system
- Return to factory settings for each pump.

• Units
- For configuration of units, see section 14.8.1 Units.
- Select units to be used for presentation of data. 

Note: The configuration of units for analog inputs is made in the display in section 
14.7.2 I/O settings.

• Access codes
- Operation
- Setting.

• GSM modem configuration
- PUK code
- GSM protocol

- ModBus
- COMLI.

• GPRS configuration
- APN
- User name
- Access code.

• Radio modem configuration
- Address
- Protocol
- Baud rate.

• Telephone book
- SCADA network
- Interlock network
- SMS.

• Time, date and year
- Time setting.

• Language
- Select the language to be used by the OD 401 (local language or English).

Description
Possible settings:
• Alarms

- For alarm settings, see section 
14.2 Alarms and warnings.

- Select the alarms and warnings to be 
monitored by the system. Enable 
alarms and warnings, set limits for 
alarms and warnings and select 
whether a SCADA message or an SMS 
is to be sent in the event of an alarm/
warning.
Note: These functions do not work until 
the alarm is active. See section 
14.2 Alarms and warnings.

• Levels
- For level settings and variation of start 

level, see section 14.3.8 Level sensor.
- Select level sensor system, control 

method and setting of levels for the 
control of pump functions, alarm levels, 
etc.

• Pit
- For pit configuration, see section 

14.3.10 Pit configuration and flow cal-
culations.

- Enter pit geometry data for the purpose 
of graphical display and flow calcula-
tions.

• Overflow
- For configuration of overflow system, 

see section 14.4.1 Overflow system.
- Select overflow system. If overflow sys-

tem 3, 4 or 5 is selected, enter the data 
for the overflow channel. See section 
14.4.10 Channel parameters.
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14.2 Alarms and warnings
This display is used for setting alarms and warnings. The display 
is divided into system alarms and pump alarms. The display 
allows the user to
• enable/disable alarms and warnings
• set alarm and warning limits
• set manual or automatic alarm approval, including automatic 

alarm-approval delay.
These settings can be made for each data point measured or cal-
culated by the system, allowing adjustment of alarm and warning 
settings to the user's requirements.
In general, the system reacts on alarms by typically starting or 
stopping pumps as a result of an alarm state. 
After a warning, the pumps continue to run. The warning indicates 
that the system is proceeding towards an alarm state. Service is 
not yet required. 
Pump alarms and warnings contain alarms and warnings applying 
to the individual pump.
Alarms and warnings not relating to pump(s) have been gathered 
under "System alarms".
Note: The individual sensors must be set before this menu point 
can be used.

Note: Enabling/disabling of alarms also enables/disables the 
sensor function. If, for instance, ON/OFF/AUTO is disabled, the 
switch input cannot be used to control the pump.
Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>
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Description

• Enable/disable
- Select "Enable/disable" to display a list of alarms and warnings that can be enabled. 

Note: "Enable/disable" must be selected first as only enabled alarms and warnings 
will be displayed in the "Limits" and "Alarm handling" displays. 

• Limits
- Select "Limits" to set actual alarm and warning limits for enabled alarms/warnings.
- It is possible to get an indication, if a value falls below or exceeds the alarm/warning 

limits set. 
- No changes will take place in the operation of the pumping station if a warning limit is 

exceeded. However, exceeding an alarm limit will result in a change in the operation 
of the pumping station, typically a pump stoppage or pump start.

• Alarm handling
- Select "Alarm handling" to approve an alarm or delete it automatically from the sys-

tem after a specified time without alarm, or to require manual resetting before opera-
tions can be resumed.
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14.2.1 System alarms and warnings - enable/disable
This display shows the system units that may cause an alarm or 
a warning. Select the unit(s) to be monitored.
After having selected the units in this display, the limits can be 
set.

Note: The display shown below should be considered as an 
example.

Description of system alarms and system warnings

Symbol Description

Alarm
Warning

Path: Settings>Alarms>System alarms - Enable/disable>
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Description

Setting of system alarms and system warnings. Select the alarms and warnings to be 
monitored by the system. Alarms or warning limits are displayed in the alarm list and the 
alarm log. The IO 403 alarm texts are displayed as the user defined them during the con-
figuration. See section 14.7.9 IO 403, I/O settings.
See the possible alarms and warnings and their functions in the list below.
Note: For external modules (MP 204 and other motor protectors as well as IO 111), 
alarms and warnings are not suppressed when they are deselected. This means that they 
will be shown in the alarm list and the alarm log. 

Alarms and warnings Function

Program card Program-card warning is displayed in the event of misreading/miswriting of the program card. If this 
fault occurs, contact Grundfos for possible replacement of the program card.

UPS (Uninterruptible Power Supply). An UPS alarm is displayed if the UPS module PU 102 no longer pro-
vides power to the system. Possible cause: Exhausted battery, broken cable, etc.

Module Module alarm is displayed if a module is not positioned correctly in the row, or if a fault occurs on the 
module during operation.

Mains voltage System mains voltage supply alarm can be displayed if a UPS module is connected. There is no cur-
rent supply to the system.

Modem The alarm is displayed if the modem is defective.

Modem communication The alarm is displayed if a communication fault has occurred in connection with dialup to or from the 
modem.

Float switch The warning is displayed in the event of a discrepancy between the input signals from the various float 
switches if the float switch "start" is enabled and the float switch "stop" is disabled in a wastewater pit.

Level sensor The alarm is displayed if the level sensor input is outside the measuring range.
Flowmeter The warning is displayed if the flowmeter input is outside the measuring range.
Power meter The warning is displayed if the power meter input is outside the measuring range.

High level High level can be set to activate the DO8 relay output. When the high level is reached, the system 
attempts to restart all pumps. High level must always be the highest level in the system. 

Level Level can be selected at random with the lowest stop level as the lower limit and high level as the up-
per limit. Enables interlock. See also section 14.9.3 Interlock.

Dry running
The dry-running level can be set at random as the lowest level in the system. All pumps are stopped, 
if this limit is reached. Foam drain level overrules the dry-running alarm and pumps down to foam 
drain level.
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Conflicting levels

The alarm is displayed if the signal from the level sensor does not correspond with the float switches. 
This situation may occur if the level sensor is damaged or clogged. If the dry-running float switch dis-
plays dry running without the level sensor having displayed dry running, or if the high-level float switch 
is enabled without the level sensor also displaying high level, the system considers the level sensor to 
have failed and disregards it. 
If this situation occurs, it is possible to continue with only a high-level float switch and a dry-running 
float switch. When the high-level float switch is enabled, the pumps that are allowed to start will start 
pumping for a preset period of time or until the dry-running float switch displays dry running.
Note: If the analog sensor is damaged, "Dry running" and "High level" will appear in the display even 
if the alarms have not been set to "active".
Note: If the analog sensor is damaged, "Conflicting levels" will appear in the display even if the alarms 
"High level" and "Dry running" have not been set to "active".

Forced relay output enabled The alarm is displayed if the DO7 or DO8 output is manually forced.
Mixer contactor Contactor feedback. Contactor welded or no feedback from contactor.
Max. starts/hour, mixer The maximum number of starts per hour. The number is specified in the manual for the mixer.

Time for service, mixer Gives a warning when the counter has exceeded the number of operating hours set in section 
14.2.2 System alarms and warnings - limits.

Overflow The alarm is displayed if an overflow has been registered by an analog level sensor or an overflow 
float switch. 

Level sensor, overflow The alarm is displayed if the level sensor connected for overflow measurement is outside the measur-
ing range. 

Flowmeter, overflow The alarm is displayed if the flowmeter connected for overflow measurement is outside the measuring 
range. 

Fault switch, overflow The alarm is displayed if the overflow measurement must stop because the overflow tank is full and 
there is a risk of backflow.

Interlock The alarm will be shown if the user disables interlock.

IO 403

The alarm is displayed if the current measurements of AI1 to AI4 lie outside the limits (minimum and 
maximum) and if the DI5 to DI8 inputs are activated. If the DI8 input is used as a counter input, a 
warning/alarm is displayed when the maximum limit is exceeded.
Faults on one of the four analog inputs are shown in the alarm log.
The alarm is displayed as the user defined it during the configuration. See section 14.7.9 IO 403, I/O 
settings.
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14.2.2 System alarms and warnings - limits
This display allows the setting of alarm and warning limits for the 
elements selected in the display. Alarm and warning limits can be 
set for each analog input. The digital inputs have two positions 
(alarm active or no alarm).

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>System alarms - Limits>
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Description

Setting of system alarms and warnings. 
1. Select alarm and warning limits for the level functions. 
2. Select the value to be changed and press ok. 
3. Then use the plus and minus buttons to change the value. 
4. Press ok again to approve the value.
Possible settings:
• High level
• Alarm level (enables interlock, if configured. See also section 14.9.3 Interlock.)
• Dry-running level
• Low flow
• Max. starts/hour, mixer
• Time for service, mixer
• IO 403 warning and alarm limits.
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14.2.3 System alarms and warnings - alarm handling
This display gives a number of setting options for handling of sys-
tem alarms and warnings.
Possible settings:
• Automatic resetting

Select "Automatic" to set the time period during which the 
value must be within the normal range before the alarm is 
reset.

• Manual resetting
Note: Manual resetting means that a pump does not resume 
operation until the alarm has been reset in the alarm list.

• Message to the SCADA system
The SCADA system is informed about the event.
Note: If GPRS communication is used, this setting has no 
effect, as the SCADA system constantly communicates with 
the CU 401.
For setting of the SCADA system, see sections 14.9.1 SCADA 
network and 14.9.2 SCADA.

• SMS message
An SMS message is sent, informing the recipient about the 
event.
Note: For setting of SMS message, see section 14.10 SMS.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>System alarms - Alarm handling>
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Description

Select the method to be used for approving the alarms. 
1. Select the desired function and press ok (the focus frame is flashing). 
2. Use the plus and minus buttons to change the value.
3. Press ok to approve.
Possible settings:
• Automatic resetting after a preset time.
• Manual resetting approved by user.
• SCADA message: An alarm telegram is sent to the SCADA system.
• SMS message

– Advanced SMS
– Simple SMS.

Note: The indication depends on whether advanced or simple SMS has been selected.
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14.2.4 Pump alarms and warnings - enable/disable
This display is used to indicate the subsystems that trigger 
alarms and warnings. Several of these are only relevant if exter-
nal units such as On/Off/Auto switch, MP 204 motor protector, 
IO 111, SM 111, temperature sensor, etc. are connected.
In general, alarms result in an action, such as stop or start of 
pumps, whereas warnings result in an indication and possibly a 
feedback to the SCADA system.

Note: The analog sensors have an alarm limit as well as a warn-
ing limit. If both limits have been chosen, a bell will be displayed 
in the list. If a warning has been chosen, a triangle will be dis-
played.

Note: The following alarm/warning functions will not be enabled 
until the alarm/warning has been set: 
• On/Off/Auto switch
• Overtemperature, Pt sensor
• Water in oil.
Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>Pump 1 - Enable/disable>
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Description

Setting of pump alarms and pump warnings. Select the alarm/warning functions to be 
monitored by the system. Alarm or warning limits are displayed in the alarm list and in the 
alarm log.
See the possible alarms/warnings and functions in the table below.

Possible pump 
alarms and warnings Function Alarm Warning

System with standard pumps

On/Off/Auto switch
The alarm must be set to enable the On/Off/Auto switch function. If the switch fails, this 
alarm will be displayed. To prevent personal injury in the event of failure, the pump must 
be stopped.

Motor protection, 
tripped

Must be connected to motor-protective circuit breaker terminals 97 and 98 allowing the 
system to detect a release.
Note: The motor-protective circuit breaker provides the motor protection.

Overtemp., sensor 1 The pump stops when this fault occurs. When the fault has been eliminated and the pump 
has cooled, the pump can be restarted automatically.

Overtemp., sensor 2 The pump stops at this temperature, but it cannot be restarted automatically. 

Overtemperature, Pt 1 When the alarm limit is exceeded, the pump will be switched off. 
Automatic restarting is allowed.

Water in oil
Typical limit values are between 0 % and 20 %. This value is measured either with the 
IO 401 or the IO 111. It is also possible to get a Pt sensor warning if the sensor is 
defective. 

Max. starts/hour The desired maximum number of starts per hour can be set. The warning is displayed 
if the number of pump starts per hour exceeds the limit set. 

Moisture in motor Feedback from some of the pumps.

Low flow The low-flow limit can be set to receive an indication that a decrease in pump perform-
ance has occurred.

Time for service The warning is displayed if the recommended service interval has been exceeded or 
if the total pump operating time exceeds the limit set. 
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Latest runtime

The maximum time the pump is allowed to operate without interruptions. At the end of the 
alarm time set, the pump stops and another pump starts, provided the conditions of pump 
operation continue to be fulfilled. This setting is intended for a system with pump alterna-
tion, characterised by an almost identical inflow and pump capacity. This results in forced 
alternation, when a pump reaches its maximum operating time.

GENIbus The communication between the system and the MP 204 is via a GENIbus. An alarm is 
displayed if communication to the MP 204 is interrupted. 

Contactor An "NO" auxiliary contact is used for feedback from the main contactor to check that the 
contact set is not welded or hanging.

System with FB 101

Missing phase One or more phases missing in a three-phase system is detected by the IO 401 
(with FB 101). The pumps will stop.

Wrong phase 
sequence

If the phase sequence is not correct, the pump rotates in the wrong direction. If this event 
occurs during operation, the pump either stops or does not start.
Note: The pump can still be started by setting On/Off/Auto to "On". This is intended for 
use in connection with service.

Mains supply, off All phases are missing.

System with CUE or frequency converter

VFD alarm If there is a fault on the frequency converter, there will be a VFD alarm. The alarm is 
general and only says that there is a fault on the frequency converter.

System with IO 111

Low insul. resist. The IO 111 can do an average measurement of the discharging resistor. As standard the 
warning limit is set at 50 kΩ and the alarm limit at 20 kΩ.

Overtemp., Pt 2
Overtemperature, from IO 111 Pt100/Pt1000 or Tempcon sensor. When the alarm limit is 
exceeded, the pump will be switched off. 
Automatic restarting is allowed.

Water in oil
Typical limit values are between 0 % and 20 %. This value is measured either with the 
IO 401, IO 111 or the SM 111. It is also possible to get a Pt sensor warning if the sensor is 
defective.

Moisture in motor Feedback from some of the pumps.

Overtemp., sensor 1
Overtemperature, from IO 111 sensor/thermal switch. The pump stops when this fault oc-
curs. When the fault has been eliminated and the pump has cooled, the pump can be re-
started automatically.

IO 111, alarm The alarm is displayed when an alarm is active on the IO 111.

IO 111, warning The warning is displayed when a warning is active on the IO 111.

System with SM 111 and IO 111 communication module

Vibration Too high vibration level from the SM 111 vibration sensor. 
The pump needs an unscheduled service overhaul.

Overtemp., Pt 3
Overtemperature in the pump main bearing. 
When the alarm limit is exceeded, the pump will be switched off. 
Automatic restarting is allowed.

Overtemp., Pt 4
Overtemperature in the stator winding (from Pt100, Pt1000 or IO 111 klixon). 
When the alarm limit is exceeded, the pump will be switched off. 
Automatic restarting is allowed.

Overtemp., PTC
Overtemperature from the SM 111 PTC sensor. 
When the alarm limit is exceeded, the pump will be switched off. 
Automatic restarting is allowed.

Power line 
communication 

No communication between the SM 111 and IO 111. 
The sensors monitored by the SM 111 will no longer be visible in the SCADA system or 
OD 401. 

Config. conflict, fault Fault in the configuration of the DIP switch.

GENIbus The system and the IO 111 communicate via a GENIbus. 
An alarm is displayed if the communication to the IO 111 is interrupted. 

Water-in-oil sensor 
fault The water-in-oil value will be shown with the last measured value.

Vibration sensor fault The vibration value will be shown with the last measured value.

IO 111, alarm The alarm is displayed when an alarm is active on the IO 111.

IO 111, warning The warning is displayed when a warning is active on the IO 111.

Possible pump 
alarms and warnings Function Alarm Warning
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14.2.5 Pump alarms and warnings - limits
This display allows the setting of alarm and warning limits for 
measurements selected in the display. Alarm and warning limits 
can be set for each analog input. Limits for digital alarms cannot 
be set, as they are either active or not active.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>Pump 1 - Limits>
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Description

Setting of pump alarms and warnings. Select alarm and warning limits for level functions:
1. Select the value to be changed and press ok. 
2. Use the plus and minus buttons to change the value. 
3. Press ok again to approve the value.

Possible settings:
•  Overload
•  Overload
•  Underload
•  Underload
•  Insulation resistance
•  Insulation resistance
•  Overtemperature, Pt 1

(Overtemperature, Pt 2, 
if an IO 111 is connected and in use)

•  Overtemperature, Pt 1
(Overtemperature, Pt 2, 
if an IO 111 is connected and in use) 

•  Water in oil
•  Water in oil
•  Max. starts/hour
•  Max. starts/hour
•  Time for service
•  Time for service
•  Latest runtime
•  Latest runtime.
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14.2.6 Pump alarms and warnings - alarm handling
This display gives a number of setting options for handling of 
alarms and warnings.
Possible settings:
• Automatic resetting

Select "Automatic" to set the time period during which the 
value must be within the normal range before the alarm is 
reset.

• Manual resetting
Note: Manual resetting means that a pump does not resume 
operation until the alarm has been reset in the alarm list.

• Message to SCADA system
The SCADA system is informed about the event.
Note: If GPRS communication is used, this setting has no 
effect, as the SCADA system constantly communicates with 
the CU 401.
For setting of the SCADA system, see sections 14.9.1 SCADA 
network and 14.9.2 SCADA.

• SMS message
An SMS message is sent, informing the recipient about the 
event.
Note: For setting of SMS message, see section 14.10 SMS.

Note: The display shown below should be considered as an 
example.

Symbol Description

Alarm
Warning

Path: Settings>Alarms>Pump 1 - Alarm handling> 
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Description

Select the method to be used for approving the alarms and warnings:
1. Select the desired function and press ok (the focus frame is flashing). 
2. Use the plus and minus buttons to change the value.
3. Press ok to approve.
Possible settings:
• Automatic resetting after a preset time
• Manual resetting approved by user
• SCADA message: An alarm telegram is sent to the SCADA system.
• SMS message

– Advanced SMS
– Simple SMS.

Note: The indication depends on whether advanced or simple SMS has been selected.
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14.3 Levels - float switches or level sensor
In this display, the method for controlling the pumps is selected. 
If the system comprises more than two pumps, an analog sensor 
is required.
Note: The display shown below should be considered as an 
example.

Use the below links to find the desired empty or analog-sensor 
function:

Path: Settings>Levels>
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Description

First select the control method and then the individual start/stop settings.
• Float switches

This selection can be made for one or two pumps. Pump start and stop are controlled 
by float switches located in the pit. This setting requires that a minimum of two float 
switches are connected for one pump and three float switches for two pumps.
Press ok to display the configuration display for float switches. See section 
14.3.1 Float switches.

• Level sensors
This selection can be made for an arbitrary number of pumps up to a maximum of six 
pumps. The setting requires an analog sensor.
Press ok to display the setting display for the individual start/stop levels.

Note: Additional float switches in connection with level sensors (high level and dry run-
ning) are to be set at the same time as the level sensor. See section 14.3.8 Level sensor. 

Empty function with one pump:

14.3.2 One pump and two float switches 
14.3.3 One pump and three float switches
14.3.4 One pump and four float switches

Empty function with two pumps:

14.3.5 Two pumps and three float switches
14.3.6 Two pumps and four float switches
14.3.7 Two pumps and five float switches

Analog-sensor function with more than two pumps:

14.3.8 Level sensor
72



14.3.1 Float switches
This display allows the user to enter the number of float switches.
Note: The display shown below should be considered as an 
example.

Path: Settings>Levels>Float switches>
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Description

Procedure:
First set the number of float switches:
1. Select "Number of float switches" and press ok (the focus frame is flashing). 
2. Use the plus and minus buttons to change the number. 
3. Press ok to approve.
Then select the float switch function:
1. Select "Use float switches" and press ok. 
2. In the new display that appears, select the function. See sections 14.3.2 to 14.3.7.
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14.3.2 One pump and two float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1 2 3

2 Start High level Start/Stop
1 Stop Start/Stop Dry running
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14.3.3 One pump and three float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1 2 3

3 High level High level Start
2 Start Start/Stop Stop
1 Stop Dry running Dry running
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14.3.4 One pump and four float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
There is only one configuration option for one pump and four float 
switches.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1

4 High level
3 Start
2 Stop
1 Dry running
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14.3.5 Two pumps and three float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1 2 3 4

3 High level Start 2 Start 2 Start 2

2 Start 2 Start 1/
Stop Alarm Start 1

1 Start 1/
Stop

Dry run-
ning

Start 1/
Stop Stop
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14.3.6 Two pumps and four float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1 2 3 4 5 6 7 8

4 High level High level Start 2 Start 2 Start 2 Start 2 Start 2 Start 2
3 Start 2 Start 2 Alarm Alarm Start 1 Start 1 Start 1 Stop 2
2 Start 1/Stop Start 1 Start 1 Start 1/Stop Stop Stop 2 Stop 1 Start 1/Stop
1 Dry running Stop Stop Dry running Dry running Stop 1 Stop 2 Dry running
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14.3.7 Two pumps and five float switches
This display allows the user to select the function of the float 
switches connected.
The left side of the display shows the existing, saved function.
To see other options,
1. select a configuration and press ok.
When the desired configuration has been found,
2. select "Save setting" and put a check mark V in the frame to 

the right.
Note: The display shown below should be considered as an 
example.

Configurations

Path: Settings>Levels>Float switches>Use float switches>
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Float switch
Configuration

1 2 3 4 5 6 7 8 9 10 11 12 13

5 High 
level

High 
level

High 
level Start 2 Start 2 High 

level Start 2 Start 2 Start 2 High 
level Start 2 High 

level Start 2

4 Start 2 Start 2 Start 2 Alarm Start 1 Start 2 Alarm Start 1 Stop 2 Start 2 Alarm Start 2 Alarm
3 Start 1 Alarm Alarm Start 1 Stop 2 Start 1 Start 1 Stop 1 Start 1 Start 1 Start 1 Stop 2 Stop 2

2 Stop Start 1/
Stop Start 1 Stop Stop 1 Stop 2 Stop 2 Stop 2 Stop 1 Stop 1 Stop 1 Start 1 Start 1

1 Dry 
running

Dry 
running Stop Dry 

running
Dry 

running Stop 1 Stop 1 Dry 
running

Dry 
running Stop 2 Stop 2 Stop 1 Stop 1
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14.3.8 Level sensor
This display allows the user to set the stop and start levels for the 
number of pumps in the system as well as the high level, dry-run-
ning level, foam-drain level and overflow.
If alternation has been deselected, the pumps are numbered 
according to their position. See section 4. Positioning. Start 1 and 
Stop 1 apply to the pump connected as number 1 in the system.
In connection with alternation, this one-to-one rule does not 
apply. This means that the lowest level always starts one pump 
and the next level two pumps, etc.
In connection with alternation, the number of operating hours are 
distributed equally between the pumps in the system. 
The system ensures that the below rules are observed by auto-
matically adjusting the other levels accordingly to meet the rules: 
• The dry-running level is always lower than the lowest stop 

level.
• The high level is always the highest level.
• The start level must always be higher than the stop level of the 

same pump.
• The alarm level can be set higher than the lowest start level 

and lower than the high level.
At the overflow level, the liquid runs over the edge of the pit or 
into an overflow channel. The overflow level typically lies 
between the highest start level and the edge of the pit.
If, in addition to the level sensor, the system incorporates a high-
level float switch and/or a dry-running float switch, these float 
switches must be selected in this display.
In the pit, the high-level float switch must be physically installed 
above the level indicated as high level, otherwise a "conflicting 
level" alarm will occur and the sensor is considered defective.
The dry-running float switch must be physically installed below 
the level indicated as dry-running level, otherwise a "conflicting 
level" alarm will occur and the sensor is considered defective.
When the high-level float switch is enabled, the high-level alarm 
is set. At the same time, all pumps will start. 

For the purpose of emergency operation in the event of a defec-
tive sensor, the time from the deactivation of the high-level float 
switch to the stopping of the pumps can be set. The length of this 
time is best found by trial and error, as it depends on the actual 
amount of water the pumps are capable of moving. See section 
14.7.16 Pump - time settings.
If there is more than one group, the user selects the group that 
each pump is to belong to. If alternation has been deselected, the 
start level of each pump determines the group in which a pump is 
to start. For example, if pump 1 belongs to group 2, start 1 means 
that a pump from group 2 is to start. See section 14.7.18 Pump 
grouping.
For the connection between levels and alternation, see section 
14.7.17 Group configuration - alternation/advanced alternation.
For further information about configuration, see section 
14.7.18 Pump grouping.
The foam-drain level function means that water is drained to this 
level. See also section 14.7.16 Pump - time settings.
Note: The display shown below should be considered as an 
example.
Note: The overflow float switch is selected in section 
14.4.1 Overflow system.

Path: Settings>Levels>Level sensors>
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14.3.9 Variation of start level
In order to prevent deposits of grease and other organic material 
at the same level, variation of start level 1 can be set.
Start level 1 is changed to a random height after each start. A 
maximum variation must be set. 
Note: The function requires an analog sensor in the system.
Note: The display shown below should be considered as an 
example.

Path: Settings>Levels>Level sensor>Variation of start level>
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Description

• Activate (the check mark shows that variation of the start level has been activated. 
The variation can only be positive).

• Max. height above start level 1.
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14.3.10 Pit configuration and flow calculations
For a useful pit display, the pit depth entered should be at a suita-
ble level. Then enter the measurement data to calculate the flow. 
When the pumps have stopped, the time it takes to fill the volume 
is measured, thus calculating the inlet flow. The calculations are 
based on a constant flow during the pumping time.
The pit volume between the lower measurement level (the height 
"h1") and the upper measurement level (the height "h2") should 
be stated as accurately as possible to enable the system to calcu-
late the correct flow. A flow calculated in this way has an empiri-
cal accuracy of ± 10 %, provided the inlet flow is constant during 
the pumping time and that the height/volume values selected pro-
vide for a suitable pumping time - pit ratio.
When pumping down a pit, the time it takes a pump to remove 
this volume is measured, thus calculating the pump performance 
of the pump.
Note: The display shown below should be considered as an 
example.

Description of display texts

A flow calculation is expected to be made in 80-100 % of the 
pump starts. If a flow calculation is not made in at least 70 % of 
the pump starts in the actual pit, start by checking the time it 
takes to fill the volume between the lower and upper measure-
ment level. If the time measured is higher than the max. measur-
ing time set, the latter time must be changed. See the example in 
the table above.
If flow calculations are still not made, the empty time is also 
measured.

Example 1: It takes approx. 3 minutes to fill the pit and approx. 
1 minute to empty it. The ratio between filling and emptying the 
pit is 3:1 = approx. 3. Set the flow min. multiply value to 2.
Example 2: It takes approx. 20 minutes to fill the pit and approx. 
2 minutes to empty it. The ratio between filling and emptying the 
pit is 20:2 = approx. 10. Set the flow max. multiply value to 11.
Note: Changes in the flow min. multiply and flow max. multiply 
values affect the flow calculation. The best accuracy is obtained 
with values between 5 and 7.

Path: Settings>Pit>
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Description

Enter the following pit data:
• Pit depth
• Upper measurement level (the level must be lower than the "Start 1" level)
• Lower measurement level (the level must be higher than the "Stop 1" level)
• Calculated volume
• Max. measuring time
• Flow min. multiply
• Flow max. multiply.

Display text Function

Pit depth
Enter the actual pit depth. If the levels on the display in section 11. Status overlap, reduce the pit depth in this dis-
play; this will increase the distance between the actual start and stop levels displayed. Pit depth settings are only 
used for the graphical presentation of the pit.

Upper measure-
ment level

Enter the upper measurement level for the flow calculation. The level must be lower than the "Start 1" level. See 
fig. 23, page 37.

Lower measure-
ment level

Enter the lower measurement level for the flow calculation. The level must be higher than the "Stop 1" level. See 
fig. 23, page 37.

Max. measuring 
time

Enter the maximum permissible time for filling the volume between the lower measurement level and the upper 
measurement level. This time is found by measuring the time it normally takes to fill the volume between the lower 
and the upper measurement level. The time entered should be 1.2 times longer. 
Example: It takes 20 minutes to fill the pit, including 15 minutes for filling the volume between the lower and the 
upper measurement level. The time is set to 15 x 60 x 1.2 = 1080 seconds. The time is set in seconds.

Flow min. multiply The calculation of the flow min. multiply value is described below. Factory setting: 5.
Flow max. multiply The calculation of the flow max. multiply value is described below. Factory setting: 7.
Calculated volume Enter the pit volume between the lower and the upper measurement level.
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Flow calculation theory

Fig. 24 Example of pit

Note: Fig. 24 shows an ideal pit. 
To obtain the optimum flow calculation, the following situations 
must be taken into account:
• the pit is not cylindrical.
• the pumps are included in the calculated volume; in that case, 

the volume of the pumps must be deducted from the calcu-
lated volume.

• any other physical factors in the pit affecting the calculated 
volume.

The inlet flow is measured when the pumps have stopped and the 
pit is filled. The time it takes to fill the volume from h1 to h2 is 
called t2. 
The time it takes one pump to remove the volume is called t1.
See fig. 25. 

Fig. 25 Height in pit as a function of time

The optimum measurement is obtained if 5 x t1 ≤ t2 ≤ 7 x t1. See 
the table on the previous page. If t2 is outside this interval, the 
calculation is ignored and the actual pump flow is not updated. 
If the time between useful measurements is too long, or if no use-
ful measurements are obtained, the flow min. multiply value can 
be reduced and the flow max. multiply value increased.
The inlet flow is expected to be constant during the time period t1. 
If the volume between the lower measurement level h1 and the 
upper measurement level h2 is called V, the pump flow Qp is cal-
culated as follows:

Flow calculation for two pump sizes:
The following applies to two different pump sizes:
"flow min. factor" x t1small < t2 < "flow max. factor" x t1large.

Explanation:
t1small = pumping down time for a small pump
t1large = pumping down time for a large pump
t2 = average filling time (e.g. not right after a large quantity).

Example:
A small pump needs 90 seconds to pump from "upper measure-
ment level" to "lower measurement level".
A large pump needs 30 seconds to pump from "upper measure-
ment level" to "lower measurement level".
The average filling time from "lower measurement level" to "upper 
measurement level" has been measured to 320 seconds.
flow min. factor = 320/90 = 3.56 ~ 3 (small factor rounded down).
flow max. factor = 320/30 = 10.7 ~ 11 (large factor rounded up).

Check:
The following condition must be fulfilled:
"flow min. factor" x t1small < t2 < "flow max. factor" x t1large.
3 x 90 < 320 < 11 x 30.
270 < 320 < 330.
If "flow min. factor" x t1small is larger than t2, the "flow min. factor" 
must be reduced until the above condition is fulfilled.
If "flow max. factor" x t1large is smaller than t2, the "flow max. fac-
tor" must be increased until the above condition is fulfilled.
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14.4 Overflow
This display is the opening display for overflow.
The display allows the user to select various subdisplays for 
configuration of overflow system and channel parameters.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>
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Description

Select from the list:
• Overflow system
• Channel parameters.
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14.4.1 Overflow system
This display is used to select the type of overflow system.
Important: The selected overflow system will not operate until 
"Save setting" has been selected. 
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description

Select overflow system from the list:
• None (no overflow will be calculated).
• Type 1, see section 14.4.2 Overflow system 1.
• Type 2, see section 14.4.3 Overflow system 2.
• Type 3, see section 14.4.4 Overflow system 3.
• Type 4, see section 14.4.5 Overflow system 4.
• Type 5, see section 14.4.6 Overflow system 5.
• Type 6, see section 14.4.7 Overflow system 6.
• Type 7, see section 14.4.8 Overflow system 7.
• Fault switch (optional), see section 14.4.9 Fault switch. 

This function can be used for all overflow systems. If the fault switch is activated, 
the overflow calculation will be stopped because the overflow tank is full and there is 
a risk of backflow.

If overflow system 3, 4 or 5 is selected, the channel parameters must also be set, 
see section 14.4.10 Channel parameters. 
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14.4.2 Overflow system 1
This display shows overflow system 1.
Note: The display shown below should be considered as an 
example.

If an analog sensor is used, the system will register an overflow 
as soon as the overflow float switch is activated. The overflow 
float switch can be placed at the level required. The activation of 
the overflow float switch does not result in a fault indication for 
the analog sensor.

Position of float switches
Contrary to the overflow float switch, the high-level float switch 
must be placed above the high level. See section 14.3.8 Level 
sensor.

Example

As shown in the table, the overflow level is lower than the high 
level. This means that the overflow pipe is placed in a position 
lower than the physical top of the wastewater pit. To ensure that 
the system works as intended, the high-level float switch must be 
placed above 450 cm.

Path: Settings>Overflow>Overflow system>
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Description

Overflow system 1 calculates:
• Number of overflows
• Overflow time.
Unit connected to the CU 401:
• High-level float switch (overflow float switch).
This overflow system is used if all levels are controlled
• by float switches or 
• by an analog sensor and one overflow float switch.

Wastewater pit data

Pit height 500 cm
High level 450 cm
Overflow level 400 cm
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14.4.3 Overflow system 2
This display shows overflow system 2.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description

Overflow system 2 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input.
• Safety float switches (optional) to DI1 or DI2 input.
The overflow calculation is based on the inflow calculation and a signal from the analog 
level sensor which registers the overflow level. The overflow calculation must be acti-
vated when the level reaches the overflow level which is measured by the analog sensor.
The inflow must be constant in the overflow situation. The "Overflow time" is then used to 
calculate an overflow. This is a rough calculation. If a more accurate calculation is neces-
sary, another overflow system should be chosen. 
Formula for the volume calculation:
• latest measured inflow x time for overflow level measured by the analog sensor.
If a safety float switch is installed, this switch has no influence on the overflow calcula-
tion.
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14.4.4 Overflow system 3
This display shows overflow system 3.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description

Overflow system 3 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input
• Overflow float switch to DI3 input.
This overflow system has an overflow channel and indirectly measures the level in 
the channel via a signal from the analog level sensor which is installed in the pit. 
The overflow float switch registers when there is an overflow and when the overflow 
measurement must stop. The signal from the overflow float switch activates the overflow 
alarm and starts the calculation of the level in the channel.
The overflow float switch must be installed in the right position to ensure that the level in 
the pit is calculated correctly.
Note: The channel parameters must be set for this overflow system. See section 
14.4.10 Channel parameters. 
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14.4.5 Overflow system 4
This display shows overflow system 4.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description

Overflow system 4 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input
• Analog level sensor (overflow) to AI2 input (level).
This overflow system has an overflow channel and measures the level directly in the 
channel via a separate analog level sensor. 
The level sensor in the pit registers that there is an overflow. The level sensor in the 
channel registers the level in the channel.
Note: The channel parameters must be set for this overflow system. See section 
14.4.10 Channel parameters. 
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14.4.6 Overflow system 5
This display shows overflow system 5.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description

Overflow system 5 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input
• Analog level sensor (overflow) to AI2 input (level)
• Overflow float switch to DI3 input.
This overflow system has an overflow channel and measures the level directly in the 
channel via a separate analog level sensor.
The overflow float switch registers when there is an overflow and when the overflow 
measurement must stop. The signal from the overflow float switch activates the overflow 
alarm and starts the calculation of the level in the channel.
The overflow float switch must be installed in the right position to ensure that the level in 
the pit is calculated correctly.
Note: The channel parameters must be set for this overflow system. See section 
14.4.10 Channel parameters. 
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14.4.7 Overflow system 6
This display shows overflow system 6.
Note: The display shown below should be considered as an 
example.

Fig. 26 Position of flowmeter

Path: Settings>Overflow>Overflow system>
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Description 

Overflow system 6 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input
• Analog flow sensor (overflow) to AI2 input (flow).
This overflow system measures the flow in the channel via a flow sensor which is 
installed in the channel. The level sensor registers that there is an overflow. 
The flow sensor measures the current overflow.
The flowmeter must be installed so that it is always filled with water. See fig. 26.
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14.4.8 Overflow system 7
This display shows overflow system 7.
Note: The display shown below should be considered as an 
example.

Fig. 27 Position of flowmeter

Path: Settings>Overflow>Overflow system>

D
is

pl
ay

_5
61

_4

Description 

Overflow system 7 calculates:
• Number of overflows
• Overflow time
• Overflow volume.
Units connected to the CU 401:
• Analog level sensor (pit) to AI1 input
• Analog flow sensor (overflow) to AI2 input (flow)
• Overflow float switch to DI3 input.
This overflow system measures the flow in the channel via a flow sensor which is 
installed in the channel.
The overflow float switch registers when there is an overflow and when the overflow 
measurement must stop. The signal from the overflow float switch activates the overflow 
alarm and starts the calculation of the level in the channel.
The overflow float switch must be installed in the right position to ensure that the level in 
the pit is calculated correctly. 
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14.4.9 Fault switch
This display shows the fault switch (optional) in the overflow tank.
Note: The display shown below should be considered as an 
example.

Path: Settings>Overflow>Overflow system>
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Description 

Unit connected to the CU 401:
• Fault switch to DI4 input (optional).
This function can be used for all overflow systems. If the fault switch is activated, the 
overflow calculation will stop.
The overflow channel is connected to a tank in which an additional sensor is installed. 
When the sensor is activated, the overflow measurement must stop because the overflow 
tank is full and there is a risk of backflow.
The overflow tank is full when the fault switch is activated. Then the calculation of the 
flow in the overflow channel will not be correct.
93



14.4.10 Channel parameters
This display is used for the configuration of the overflow parame-
ters for the overflow systems 3, 4 and 5. 
Note: The display shown below should be considered as an 
example.

Note: The values of the Manning's coefficient should be used as 
a guide only. For more exact values, the actual flow should be 
verified against other measuring methods, such as a controlled 
overflow of an exact amount.

Path: Settings>Overflow>Channel parameters>
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Description

Select the form of the overflow channel:
• Rectangular
• Trapezoidal
• Circular (pipe).
Enter the other channels parameters:
• Diameter/width (b): Diameter/width in cm.
• Wall angle (α): Angle in degrees (90 ° corresponds to a rectangular form).
• Manning's coefficient: Coefficient for the surface finish of the overflow channel, 

see table below.
• Channel slope (S): Slope in percent (100 % corresponds to a slope of 45 °).

Material Manning's coefficient

Natural streams
Clean and straight 0.030
Major rivers 0.035
Sluggish with deep pools 0.040

Excavated earth channels

Clean 0.022
Gravelly 0.025
Weedy 0.030
Stony, cobbles 0.035

Flood plains

Pasture, farmland 0.035
Light brush 0.050
Heavy brush 0.075
Trees 0.15

Metals

Brass 0.011
Cast iron 0.013
Smooth steel 0.012
Corrugated metal 0.022

Non-metals

Glass 0.010
Clay tile 0.014
Brickwork 0.015
Asphalt 0.016
Masonry 0.025
Finished concrete 0.012
Unfinished concrete 0.014
Gravel 0.029
Earth 0.025
Planed wood 0.012
Unplaned wood 0.013

PE and PVC
Corrugated polyethylene (PE) with 
smooth inner walls 0.009-0.015

Corrugated polyethylene (PE) with 
corrugated inner walls 0.018-0.025

Polyvinyl chloride (PVC) with smooth 
inner walls 0.009-0.011

Material Manning's coefficient
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14.5 Maintenance
This is the opening display for maintenance.
This display allows the user to select various subdisplays for 
maintenance.
Note: The display shown below should be considered as an 
example.

Path: Settings>Maintenance>
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Description

Select from the list:
• Adjustment of counters
• Calibration
• Alarm log
• SMS counters.
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14.5.1 Adjustment of counters
This display allows the user to set the start- and energy-counter 
values. These values are useful for pump replacement purposes.
Example: Pump "A" is taken out of operation at 350 operating 
hours and 700 starts.
These values are stored in the service log. The pump is replaced 
by a repaired pump with 250 operating hours and 800 starts; after 
the user has entered these values, the system continues to count 
from the new values.
Note: The display shown below should be considered as an 
example.

Description of display texts

Path: Settings>Maintenance>Adjustment of counters>
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Description

Select from the list:
• System:

- Operating hours
- Parallel-operation time
- Overflow time
- Overflow volume
- Number of overflows
- Total volume
- Energy
- IO 403, DI8.

• Pump:
- Operating hours
- Energy
- Number of starts
- Time since service.

• Mixer (appears only when the mixer is enabled. See section 14.7.7 CU 401, DO7 relay 
output):
- Operating hours
- Number of starts
- Time since service.

Display text Function

System:

Operating hours Number of hours the CU 401 has been in operation (can be modified if another CU 401 control unit is installed). 
Parallel-operation 
time Accumulated hours during which more than one pump has been running.

Overflow time Period during which there has been an overflow.
Overflow volume Number of m3 which ran out.
Number of over-
flows Total number of overflows.

Total volume Total volume removed/pumped by all the pumps.

Energy Accumulated energy measured in kWh.
Note: This option requires the fitting of an energy meter in the supply cable to the pump.

IO 403, DI8
If, for example, a rainwater gauge is connected, the amount of rainwater measured will be displayed.
Note: The user has to select the unit to be used. In this example, mm was selected.
The text "IO 403, DI8" can be changed into "Rainwater gauge". See section 14.7.9 IO 403, I/O settings.

Pumps:

Operating hours Number of hours the pump has been running (can be modified if another pump is installed).

Energy Accumulated energy measured in kWh. 
Note: This option requires the fitting of an energy meter in the supply cable to the pump, e.g. an MP 204.

Number of starts Number of pump starts since installation/connection (can be modified if another pump is installed).
Time since service Number of hours since last service of the pump (can be reset by Grundfos Service).
Mixer:
Operating hours Number of hours the mixer has been running (can be modified if another mixer is installed).
Number of starts Number of mixer starts since installation/connection (can be modified if another mixer is installed).
Time since service Number of hours since last service of the mixer (can be reset by Grundfos Service).
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14.5.2 Calibration
This display is used for calibrating the water-in-oil sensor of each 
individual pump. Indicate the relevant sensor by a check mark, 
and the sensor will be calibrated.
The signal will be calibrated so that the measured mA gives 0 % 
water in oil (offset). This calibration should be made when a new 
pump is installed or a pump is replaced.
Note: 20 mA does not correspond to 20 % water in oil after cali-
bration.
The IO 111 signal converter box for SE pumps has the same func-
tion.
Note: The display shown below should be considered as an 
example.

Path: Settings>Maintenance>Calibration>
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Description

Select from the list:
• Pump number:

- Water-in-oil sensor.
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14.5.3 Alarm log
This display is used for resetting the entire alarm log.
Date and time for last reset is shown in the display.
Note: The display shown below should be considered as an 
example.

Path: Settings>Maintenance>Alarm log>
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Description

Select from the list:
• Reset alarm log.
Note: If the alarm log is reset, the warranty will be invalidated.
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14.5.4 SMS counters
This display is used for resetting the number of sent SMSes.
Date and time for last reset is shown in the display.
Note: The display shown below should be considered as an 
example.

Path: Settings>Maintenance>SMS counters>
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Description

Select from the list.
• Reset SMS counter.
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14.6 Pump out of operation
This display allows the user to take pumps temporarily out of 
operation for service overhaul or on account of disturbances of 
operation. 
When taken out of operation, the pump is cancelled from the list 
of pumps capable of starting. However, the system will attempt to 
continue operation with the remaining pumps. 
Example: If pump 3 is taken out of operation in a three-pump 
system using alternation, the alternation between the remaining 
two pumps continues. No matter which of the three pumps is 
taken out of operation, the remaining pumps will run according to 
the start/stop levels of pumps 1 and 2. This process will continue 
until alternation is deselected.
If alternation is deselected, the start/stop values of the pumps will 
become active. See section 14.3.8 Level sensor.
When a pump is taken out of operation, none of the alarms 
selected for the pump will be indicated. Thus, it is an advantage 
to take a (defective) pump out of operation to avoid superfluous 
fault indications on the OD 401/SCADA system.
Note: For safety reasons, all pumps are out of operation when 
a new program card is installed.
Note: The display shown below should be considered as an 
example.

Path: Settings>Pump out of operation>
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Description

The display example to the left displays the following operational state: 
• Pump 1 running
• Pump 2 out of operation.
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14.7 System
14.7.1 System configuration
This display allows the user to define the main components of the 
pit installation, such as number of pumps, pump type, frequency 
converter and operating mode, e.g. alternating operation. For fur-
ther information, see the various subdisplays.
Note: The display shown below should be considered as an 
example.

* The number of pumps parameter affects a number of other 
setting options and must be set as one of the first parameters.
Control by means of float switches can only be made with up 
to two pumps.
Systems with three or more pumps require a analog level sen-
sor, e.g. a pressure sensor.

** The PU 102 (battery back-up/UPS) is deselected in the factory 
settings. However, the system automatically detects whether it 
is connected the first time the battery is fully loaded.
Consequently, a modification of this setting is only required if 
the PU 102 is removed again from the system. This must be 
done to prevent incorrect alarms.

Path: Settings>System>
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Description

Select:
• "Number of pumps", and enter the number of pumps in the system.*
• "I/O settings" for setting of module inputs and outputs.
• "PU 102 installed" to automatically detect or insert the PU 102.**
• "Pump, time settings" to move to the "Pump, time settings" display.
• "Pump groups" to move to the "Group configuration" display.
• "Pump 1", "Pump 2", etc. to move to the display "Pump 1, configuration", "Pump 2, 

configuration", etc. 
• "Mixer configuration" to move to the "Mixer configuration" display.
• "Userlog data selection" to move to the "Data to log" display.
• "Userlog intervals" to move to the "Userlog intervals" display.
• "Installation name" to move to the "Installation name" display. 
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14.7.2 I/O settings
This display is used to select the input or output to be set. 
Note: A pressure sensor or other level sensor must be connected 
to the AI1 analog input on the CU 401. A volume measuring 
device or energy meter can be connected to 
• the CU 401, AI2 analog input or
• the CU 401, CNT counter input.
Note: A possible rainwater gauge or other additional equipment 
can be connected to the IO 403 inputs and outputs.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>
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Description

Select the input or output to be set:
• General settings
• CU 401, AI1 analog input
• CU 401, AI2 analog input
• CU 401, CNT counter input
• CU 401, DO7 relay output
• CU 401, DO8 relay output
• IO 403, I/O settings
• IO 401, AI analog input
• User-defined I/O.
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14.7.3 General settings
This display is used for entering the electrical function of the float 
switches and the mains frequency of the system. 
The frequency compensates for mains interference on the analog 
inputs and must therefore be set. The factory setting is 50 Hz.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>General settings>
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Description

Select mains frequency and type of float switches. 
• Mains frequency:

- 50 Hz (factory setting)
- 60 Hz.

Select type of float switch:
• DI1:

- NO (normally open contact) (factory setting)
- NC (normally closed contact).

• DI2:
- NO (normally open contact) (factory setting)
- NC (normally closed contact).

• DI3:
- NO (normally open contact) (factory setting)
- NC (normally closed contact).

• DI4:
- NO (normally open contact) (factory setting)
- NC (normally closed contact).

• DI5:
- NO (normally open contact) (factory setting)
- NC (normally closed contact).

• DI6:
- NO (normally open contact) (factory setting)
- NC (normally closed contact).
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14.7.4 CU 401, AI1 analog input
This display is used for setting the AI1 analog input, intended for 
level measurement in the pit.
All level measuring units are useful as long as the unit output can 
be set to one of four options. The level pressure sensor normally 
shows zero before being immersed.
Example 1: The level pressure sensor is positioned 30 cm above 
the bottom of the pit. The measuring range is 5 metres and the 
output 4-20 mA. "Min. value" is set to 30 cm and "Max. value" to 
530 cm. 
Example 2: An ultrasonic level sensor is positioned 550 cm 
above the bottom of the pit. The measuring range is 10 metres, 
and the output is set to 4-20 mA, where 4 mA corresponds to zero 
metre and 20 mA corresponds to 10 m. "Max. value" is set to 0 
and "Min. value" to 1000 cm. 
Zero-point offset is set to 1000-550 = 450 cm.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>CU 401, AI1 analog input>
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Description

• Select the function of the AI1 analog input:
- level
- external ref.

• Select type of standard signal:
- 0-20 mA
- 4-20 mA (factory setting)
- 0-10 V
- 2-10 V.

• Select unit/indication:
- m
- cm (factory setting)
- ft
- in.

• Max. value
• Min. value
• Zero-point offset.
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14.7.5 CU 401, AI2 analog input
This display is used for setting the AI2 analog input intended for 
flow measurement, power measurement, overflow level sensor or 
overflow volume. The setting is adapted to the output signal from 
the transmitter (meter) connected. 
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>CU 401, AI2 analog input>
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Description

• Select the function of the AI2 analog input:
- flow, discharge
- power
- flow, overflow
- level, overflow.

• Select type of standard signal:
- 0-20 mA 
- 4-20 mA (factory setting)
- 0-10 V
- 2-10 V.

• Select unit/indication:
- m3/h (factory setting)
- l/s 
- gpm.

• Select:
• Max. value
• Min. value.
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14.7.6 CU 401, CNT counter input
This display is used for setting the CNT counter input function. 
An energy meter or flowmeter with pulse output can be con-
nected. The inputs have internal pull-up resistor; they are 
designed for connection of relay or open collector outputs. 
Input voltage: 5 V (activated)
Min. pulse width: 1 mSec.
Measuring range: Max. 999 pulses/second.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>CU 401, CNT counter input>
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Description

• Select the function of the CNT counter input:
- energy
- volume, discharge (from flowmeter)
- volume, overflow.

• Set scaling:
- pulses per unit.

• Select unit:
– m3

– l
– gal
– kWh
– MWh.
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14.7.7 CU 401, DO7 relay output
This display is used for setting the functions of the DO7 relay out-
put of the CU 401.
Note: The physical connection of the relay must match the set-
tings made in this display.
Note: The display shown below should be considered as an 
example.

Description of display texts

Path: Settings>System>I/O settings>CU 401, DO7 relay output>
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Description

• Select type of alarm handling:
- Automatic
- Manual.

• Select output function:
- High-level alarm
- Urgent alarms
- All alarms
- All alarms and warnings
- Mixer control
- User-defined I/O.

• Forced relay output.

Display text Function

Automatic The relay will automatically be deactivated when all alarms are below the alarm limits.

Manual
The relay will be deactivated when the reset button is pressed or the alarms are reset on the operator display. See 
section 12.1.3 Operation - resetting alarm indicators and alarm relays.
Note: All alarms must be below the alarm limits.

High-level alarm A high level detected by float switches or level sensor will activate the DO7 relay output.

Urgent alarms

The following alarms will activate the DO7 relay output:
• high level
• alarm level
• dry-running level
• mains supply, off
• missing phase
• wrong phase sequence
• overflow.

All alarms All alarms will activate the DO7 relay output.
All alarms and 
warnings All alarms and warnings will activate the DO7 relay output.

Mixer control When enabled, the DO7 relay output will be used as a start/stop function for the mixer.
User-defined I/O Output controlled by "User IO". See section 5.12 User-defined I/O.

Forced relay output When enabled, the DO7 relay output will be activated. This is used for testing equipment connected to the DO7, 
e.g. mixer or alarm horn.
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14.7.8 CU 401, DO8 relay output
This display is used for setting the functions of the DO8 relay out-
put of the CU 401.
Note: The display shown below should be considered as an 
example.

Description of display texts

Path: Settings>System>I/O settings>CU 401, DO8 relay output>
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Description

• Select type of alarm handling:
- Automatic
- Manual.

• Select output function:
- High-level alarm
- Urgent alarms
- All alarms
- All alarms and warnings
- User-defined I/O.

• Forced relay output.

Display text Function

Automatic The relay will automatically be deactivated when all alarms are below the alarm limits.

Manual
The relay will be deactivated when the reset button is pressed or the alarms are reset on the operator display. See 
section 12.1.3 Operation - resetting alarm indicators and alarm relays.
Note: All alarms must be below the alarm limits.

High-level alarm The high-level alarm detected by float switches or level sensor will activate the DO8 relay output.

Urgent alarms

The following alarms will activate the DO8 relay output:
• high level
• alarm level
• dry-running level
• mains supply, off
• missing phase
• wrong phase sequence
• overflow. 

All alarms All alarms will activate the DO8 relay output.
All alarms and 
warnings All alarms and warnings will activate the DO8 relay output.

User-defined I/O Output controlled by "User IO". See section 5.12 User-defined I/O.

Forced relay output When enabled, the DO8 relay output will be activated. This is used for testing equipment connected to the DO8, 
e.g. alarm horn.
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14.7.9 IO 403, I/O settings
This display is used for setting the inputs and outputs of the 
IO 403.
The user can select a suitable name for the individual input and 
output. Enter the name using the keypad as described in section 
14.7.28 Installation name.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>IO 403, I/O settings>
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Description

Select the input or output to be set:
• IO 403, AI1 analog input 
• IO 403, AI2 analog input 
• IO 403, AI3 analog input 
• IO 403, AI4 analog input 
• IO 403, DI5 digital input
• IO 403, DI6 digital input 
• IO 403, DI7 digital input
• IO 403, DI8 digital input
• IO 403, DO1 relay output
• IO 403, DO2 relay output
• IO 403, DO3 relay output
• IO 403, DO4 relay output.
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14.7.10 Analog inputs
This display is used for setting the function of the individual 
analog input.
Each of the four analog inputs can be configured according to the 
user’s wishes.
The user can change the name of the input by selecting "Select 
name". The corresponding alarm values "AI1 max." and "AI1 
min." can also be changed. See section 14.2.1 System alarms 
and warnings - enable/disable. The example below shows how 
the AI1, AI2, AI3 and AI4 inputs are configured.
Note: The display shown below should be considered as an 
example.

For further electrical data, see installation and operating instruc-
tions for the IO 403. 
Note: Only two 0-20 mA or 4-20 mA transmitters can be powered 
by the IO 403 module. If more transmitters are to be used, they 
must be powered via an external 24 V supply. 

Path: Settings>System>I/O settings>IO 403, I/O settings>IO 403, AI1 analog input>
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Description

Select the name of the desired analog input (the example shows the AI1 input):
• IO 403, AI1
• IO 403, AI1 max.
• IO 403, AI1 min. 
Select type of standard signal:
• 0-20 mA 
• 4-20 mA (factory setting)
• 0-10 V
• 2-10 V.
Select range:
• Max. value
• Min. value. 
Select unit:
• Enter the desired unit via the unit keypad.

 Analog inputs

Terminal designation AI1 AI2 AI3 AI4
Voltage range 0-10 V / 2-10 V 0-10 V / 2-10 V 0-10 V / 2-10 V 0-10 V / 2-10 V
Current range 0-20 mA / 4-20 mA 0-20 mA / 4-20 mA 0-20 mA / 4-20 mA 0-20 mA / 4-20 mA
Supply sensors +24 V / 25 mA +24 V / 25 mA External supply required External supply required
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14.7.11 Digital inputs
This display is used for setting the function of the individual digital 
input.
Each of the four digital inputs can be configured according to the 
user’s wishes. The inputs are factory-named IO 403, DI5 to DI8. 
The DI8 input can be configured so that it can be used as a pulse 
counter and is described under 14.7.12 Pulse counter input DI8.
The user can change the name of the input by selecting "Select 
name". The corresponding alarm name "DI5 alarm" can also be 
changed. See section 14.2.1 System alarms and warnings - ena-
ble/disable. The example below shows how the DI5, DI6 and DI7 
inputs are configured.
Note: The display shown below should be considered as an 
example.

For further electrical data, see installation and operating instruc-
tions for the IO 403. 

Path: Settings>System>I/O settings>IO 403, I/O settings>IO 403, DI5 digital input>
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Description

Select the name of the desired digital input (the example shows the DI5 input):
• IO 403, DI5
• IO 403, DI5 alarm.
Select the function of the connected equipment:
• NO (normally open)
• NC (normally closed)
• Delay. 

Digital inputs

Terminal designation DI5 DI6 DI7
Output voltage 24 V 24 V 24 V
Output current 5 mA 5 mA 5 mA
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14.7.12 Pulse counter input DI8
The DI8 input can be configured so that it can be used as a pulse 
counter. To ensure the correct function of the connected equip-
ment, it is important to select the right pulse counter function.
Two different pulse counter functions are available:
• Units per pulse
• Pulses per unit.

Units per pulse
"Units per pulse" is used in the case of transmitters which emit a 
pulse when a certain quantity has been measured, e.g. 0.2 mm 
rainwater. Enter the quantity per pulse in the "Value" line. The 
decimal figure is entered via a keypad which only contains figures 
and a comma. Click [OK] in the "Value" line to activate the key-
pad.

Pulses per unit
"Pulses per unit" is used in the case of transmitters which emit 
pulses continuously while they measure a quantity, e.g. 
1000 pulses per kWh. Enter the number of pulses for each quan-
tity unit in the "Value" line. 

Example: 
A rainwater gauge is connected to the DI8 input. 
Rainwater gauge data: One pulse corresponds to 0.2 mm rain-
water. 
In this example, "Units per pulse" was selected.
To ensure a correct measurement of the rainwater quantity, the 
DI8 input must be configured. Enter the amount of rainwater per 
pulse [0.2].
The user can change the name of the input by selecting "Select 
name". The corresponding alarm name "DI8 alarm" can also be 
changed. See section 14.2.1 System alarms and warnings - 
enable/disable. The example below shows how the DI8 input is 
configured.
Note: The display shown below should be considered as an 
example.

For further electrical data, see installation and operating instruc-
tions for the IO 403. 

Path: Settings>System>I/O settings>IO 403, I/O settings>IO 403, DI8 digital input>
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Description

Select the name of the DI8 input used as a pulse counter input:
• IO 403, DI8
• IO 403, DI8 alarm.
Select the function of the connected equipment:
• NO (normally open)
• NC (normally closed)
• Delay.
Select counter function:
• Units per pulse
• Pulses per unit
• Value
• Unit.
Note: Select either "Units per pulse" or "Pulses per unit".

Digital input

Terminal designation DI8
Output voltage 5 V
Output current 5 mA
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14.7.13 Relay outputs
This display is used for setting the function of the individual relay 
output.
Each of the four outputs can be configured according to the 
user’s wishes.
The user can change the name of the output by selecting "Select 
name". The example below shows how the DO1, DO2, DO3 and 
DO4 outputs are configured.
Note: The display shown below should be considered as an 
example.

For further electrical data, see installation and operating instruc-
tions for the IO 403. 

Fig. 28 Example of installation with sensor and drainage pump 
where DI5 has been set to control DO1

Path: Settings>System>I/O settings>IO 403, I/O settings>IO 403, DO1 relay output>
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Description

Select the name of the desired relay output (the example shows the DO1 output):
• IO 403, DO1.
Select the function of the desired relay:
• NO (normally open) (factory setting)
• NC (normally closed)
• Hold time
• Controlled by DI5
• Controlled by SCADA
• Controlled by user-defined I/O. 

Relay outputs

Terminal designation DO1 DO2 DO3 DO4
Controller DI5 / SCADA DI6 / SCADA DI7 / SCADA DI8 / SCADA
Maximum load 400 VAC, 2 A 400 VAC, 2 A 400 VAC, 2 A 400 VAC, 2 A
Maximum load power 400 VA 400 VA 400 VA 400 VA

TM
03

 8
38

5 
13

07Water-on-floor sensor 
(DI5)

Drainage pump 
controlled by DO1

DO1 DI5
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14.7.14 IO 401, AI analog inputs
This display is used for setting the AI inputs of the IO 401.
This setting applies to all IO 401 modules.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>IO 401, AI analog input>
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Description

Select the function of the AI analog input:
• current (factory setting)
• water in oil.
Select type of standard signal:
• 0-20 mA 
• 4-20 mA (factory setting)
• 0-10 V
• 2-10 V.
Select unit:
• % (water in oil)
• A
• mA.
Select:
• Max. value
• Min. value. 
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14.7.15 SM 111, analog input
This display is used to set the function of the additional analog 
input on the SM 111.
The range used for scaling the sensor input is selected with the 
up and down arrows. The unit is selected via the unit keypad.
The example below shows how to configure the input.
Note: Alarm and warning monitoring is not available for this input.
Note: For configuration of the SM 111 and IO 111, see section 
5.10 SM 111 and IO 111.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>I/O settings>SM 111, analog input>
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Description

Select the SM 111 analog input. 
• Activate by putting a check mark in the check box.
Select range:
• Max. value
• Min. value.
Select unit:
• Enter the desired unit via the unit keypad.
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14.7.16 Pump - time settings
This display is used for special pump time settings. 
The settings in this display will only rarely need to be altered. 
Note: The display shown below should be considered as an 
example.

Description of display texts

Path: Settings>System>Pump, time settings>
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Description

Make the desired pump settings.
• Max. start-up delay
• After-run time
• Anti-seizing, start interval
• Anti-seizing, runtime
• Daily emptying [h]
• Daily emptying [min.]
• Min. start/start delay
• Min. stop/stop delay
• Start/stop, stop/start delay
• Foam drain, start interval
• Foam drain, stop delay
• High-water after-run time.

Display text Function

Max. start-up delay
The time from the system is switched on until the first pump is allowed to start. This random time varies 
between zero and the maximum time entered.
Factory setting: 10 seconds.

After-run time
The time from the sensor stop signal is given until the pump actually stops. 
Factory setting: 0 seconds.

Anti-seizing, start interval
The interval between forced pump starts.
Factory setting: 24 hours.

Anti-seizing, runtime
Operating time when the pump has made a forced start.
Factory setting: 2 seconds.

Daily emptying [h]

The time of the day when the pump is to start. In major systems, daily emptying can be used for mainly 
night-time operation when the electricity is often cheaper. 
Enter number of hours.
Factory setting: --- h.

Daily emptying [min.]

The time of the day when the pump is to start. In major systems, daily emptying can be used for mainly 
night-time operation when the electricity is often cheaper.
Enter number of minutes.
Factory setting: --- min.

Min. start/start delay
The minimum time between starts.
Factory setting: 2 seconds.

Min. stop/stop delay
The minimum time between two pump stops.
Factory setting: 2 seconds.

Start/stop, stop/start delay
The minimum time between the start of pump X and the stop of pump Y, and vice versa. 
This delay has higher priority than "min. start/start delay" and "min. stop/stop delay".
Factory setting: 2 seconds.

Foam drain, start interval *

The interval between the times when the pit has been totally drained. The purpose of the foam drain set-
ting is to pump below the normal stop level to remove the remaining liquid in the pit. The pump runs until it 
starts to make a slurping sound. This setting should only be made if the pumps are designed to withstand 
air in the hydraulic chamber. The time is set in minutes. The upper limit is 65.534 minutes.
Factory setting: --- minutes.

Foam drain, stop delay
The stop delay running from the time when the foam drain level has been reached. Use this function if the 
foam drain level is below the level sensor in the pit. The time is set in seconds.
Factory setting: 10 seconds.
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* Note: Do not enable the foam drain setting unless the pumps 
can withstand dry running. Enabling foam drain causes the dry-
running alarm to be disabled; consequently, the pumps will 
continue to run despite a defective pressure sensor.

Note: The foam drain level must be above the lower pump suc-
tion level. 

High-water after-run time

To prevent overflow in case of a defective level sensor, a float switch can be installed at the top of the pit. 
If the float switch is enabled, all pumps will start (the number of pumps can be set in the group configura-
tion display. See section 14.7.19 Group properties). The subsequent pumping time is called the "high-wa-
ter after-run time". The length of this time is best found by trial and error in the actual pit. 
If the pit also has a dry-running float switch, the pump may be allowed to pump to the dry-running float 
switch level.
This emergency operation situation is maintained until the sensor is replaced. The sensor replacement is 
confirmed in the alarm list display. The time is set in seconds. 
Note: The conflicting-levels alarm must be enabled for a fault to be displayed in the alarm list. The alarm 
must be reset to return to normal sensor operation.
Factory setting: 30 seconds.

Display text Function
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14.7.17 Group configuration - alternation/advanced alternation
This display allows the user to select pump group properties and 
alternation between the pump groups. 
The pumps connected can belong to one of three groups. There 
is a minimum of one pump group, if no other number has been 
selected. 
Alternation can be enabled or disabled for the individual groups. 
Group 1 is used if the pumps are identical and alternation 
between the pumps is required.
Group 2 is used if the system consists of small and large pumps. 
The small pumps are placed in group 1 and the large pumps in 
group 2. 
Group 3 is used for pumps not allowed to start/stop individually. 
Example: Three identical pumps, where pumps 1 and 2 have soft 
start. Pump 3 uses direct start. The system is provided with a 
small pressure tank. If pump 3 starts individually, it will cause a 
start pressure impact. By allocating pumps 1 and 2 to group 1, 
and pump 3 to group 3, the system will ensure that pumps 1 and 
2 run when pump 3 is started/stopped.
Note: The display shown below should be considered as an 
example.

Alternation
If alternation has been selected for a number of pumps in 
Group 1, for example, the start/stop levels of this group will 
change. Not always the same pump(s) start at start level 1, the 
control unit decides the sequence. 
If alternation has not been selected, the start/stop level is 
attached to the pumps. 
Example: If start level 1 is 60 cm and stop level 1 is 40 cm, 
pump 1 always starts at the 60 cm level and stops at the 40 cm 
level. 

Path: Settings>System>Pump groups>
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Description

Select the location of the pumps, number of groups and properties of the individual 
groups.
Pump grouping:
• Pump 1
• Pump 2.
Group properties:
• Group 1
• Group 2
• Group 3.
Changeover between groups:
• Group 1 to 2 by level
• Group 2 to 1, max. runtime. This is the time T, see Example of alternation, page 119.
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Example of alternation

Groups 1 and 2 can be set to alternate individually. This is useful 
if four pumps are to alternate two by two. 
The graph below, fig. 29, shows the functions occurring during a 
time period, based on the following level settings:
• Start level 1 = 60 cm
• Start level 2 = 90 cm
• Start level 3 = 65 cm
• Start level 4 = 95 cm
• Changeover level = 100 cm
• Common stop level = 35 cm
• Alarm level = 105 cm.

Fig. 29 Example of alternation

The graph shows that pumps 1 and 2 continue to alternate as 
long as the water level is below the changeover level. When the 
water level reaches the changeover level, pumps 3 and 4 take 
over. 
Pumps 3 and 4 alternate until one pump has lowered the water 
level faster than the time T. Subsequently, pumps 1 and 2 alter-
nate. 
The time T is fixed by trial and error. 
If the alarm level is reached, the user may choose to send an 
alarm SMS. 

Note: Make the configuration of alternation and groups before the 
configuration of levels, as alternation and groups affect the use of 
levels. 

Group 1:
4 kW

100 m3/h

Group 2:
15 kW

600 m3/h

TM
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31

6 
02

03

T

Alarm
Changeover

Start 4
Start 2

Start 3
Start 1

Stop

Pump 1

Pump 2

Pump 3

Pump 4

Time

Level

If the same value has been set for the two lowest 
start levels of group 2, there will always be more 
than one pump running. Consequently, the sys-
tem cannot change back to group 1. 

If the system incorporates float switches only, 
both pumps must be in group 1. 
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14.7.18 Pump grouping
In this display each individual pump is assigned to a group. 
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Pump groups>Pump grouping>
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Description

In the display shown to the left, pump 1 is assigned to group 1. See section 
14.7.17 Group configuration - alternation/advanced alternation.
Note: All pumps are assigned to group 1 from factory.
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14.7.19 Group properties
This display allows the user to select the functions of pump 
group 1.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Pump groups>Group properties, Group 1>
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Description

Select from the list:
• Pumps in group (only indication)
• Alternation
• Max. number of started pumps (the maximum number of pumps that are allowed to 

start in the group simultaneously in order not to overload the electricity supply). 
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14.7.20 Pump configuration (pump 1-6)
This display is used for setting motor/pump configuration parame-
ters.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Pump 1>
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Description

Indicate by check mark whether the motor is fitted with
• Contactor feedback.

When contactor feedback is selected, the DI5 input is used for contactor feedback and 
the T8 terminal is used for the moisture switch.

• Current, filter time.
The period when the alarm state existed before triggering an alarm. The period 
applies to these pump alarms: 
– Overload
– Underload
– Contactor.

• FB 101 phase-sequence module.
• MP 204 motor protector. 

Measurements and settings are set on the MP 204 or via an R100 remote control.
All measurements made by the MP 204 are set in the relevant displays. 

• IO 111 module.
Measurements are enabled and limits are set in section 14.2.4 Pump alarms and 
warnings - enable/disable.

• VFD.
A check mark indicates that the frequency converter is active.
- VFD configuration.

Setting of frequency converter.
• GENIbus address.

The information fields show the GENIbus address to be used.
Note: The FB 101 is only set for pump 1 (IO 401). Once the FB 101 is enabled for 
pump 1, it applies to all the pumps of the system. The FB 101 alarms must also be 
enabled. 
Note: If an MP 204 or IO 111 is used, the GENIbus address below must be used.
Set the MP 204 GENIbus address with the Grundfos R100 remote control. 
Set the IO 111 GENIbus address with the DIP switches on the IO 111 module. 
Note: The IO 111 detects the SM 111 module automatically.

GENIbus address

Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

MP 204 1 2 3 4 5 6

IO 111 1 (40) 2 (42) 3 (43) 4 (44) 5 (45) 6 (46)

CUE 1 2 3 4 5 6

IO 351 37 37 37 (37) (37) (37)
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14.7.21 VFD configuration
This display allows the user to set the operating parameters of 
the frequency converter.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Pump 1>VFD configuration>
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Description

Set mixer operating parameters:
• Economy frequency

(The frequency with optimum system efficiency).
• Economy level, setpoint
• Economy level, max. (only in connection with linear control)
• Operating mode:

– Fixed frequency
– Linear control
– User-defined (PID)

(To be set under PID user configuration).
• 2. operating mode (other pump is running)

– Stop
Note: If all pumps in the pit are controlled by a frequency converter, all pumps will 
stop if two or more pumps are started at the same time.
Example: Two pumps in a pit are both controlled by a frequency converter and sat 
to "Stop". When the water level reaches start level 2, both pumps will stop.

– Continue
(Automatic operation).

– Max. speed
(When pump 2 is started, the frequency of pump 1 will be changed to max. 
frequency. It will return to normal operating frequency when pump 2 or more pumps 
stop).

• Activate reversing at start.
(A check mark indicates that the motor is to run with opposite direction of rotation at 
start).
– Reversing time

(The time when the motor is to run with opposite direction of rotation, 50 Hz).
– Reversing interval

(Interval between operation with opposite direction of rotation).
• Activate flush at start.

(The pump runs at 50 Hz to increase the system pressure and flush the system).
– Flush time at start

(The time when the motor is to run at 50 Hz).
• Activate flush at intervals.

(A check mark indicates that the pump is to run at 50 Hz at intervals during operation).
– Flush time at intervals

(The time when the motor is to run at 50 Hz at intervals).
– Flush interval

(Interval between operation at 50 Hz).
• Activate flush before stop.

(A check mark indicates that the pump is to run at 50 Hz before stopping).
Note: The must be enough water in the pit so that the pump does not stop due to dry 
running.
– Flush time before stop

(The time when the motor is to run at 50 Hz before stopping).
• CUE configuration

– Enable CUE
– Min. frequency
– Max. frequency.

(The frequency is found automatically via the CUE, but can be changed via the 
CUE).

• IO 351 configuration:
– Use IO 351-AO1
– Use IO 351-AO2
– Use IO 351-AO3.
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14.7.22 PID user configuration
In this display, operating parameters for P, PI and PID control are 
set.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Pump 1>VFD configuration>PID user configuration>
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Description

Set mixer operating parameters:
• Gain (relation between input and output signal)
• Ti (integral time)
• Td (differential time)
• Pv filter time (on signal input)
• Der filter time (differential element on signal input)
• Offset (as percentage; 60-100 % = 30-50 Hz, i.e. 60 % = 30 Hz)
• Dead zone (deviation of same unit as setpoint; there is only a positive dead zone)
• Ff gain (feed-forward)
• Direct (if no check mark is set at "Direct", control is inverse)
• Controller type

– P
– PI
– PD
– PID
– PPI.

• Out inc. limit (max. permissible change at rising Pv)
• Out dec. limit (max. permissible change at falling Pv)
• Max. relay amplitude (max. output power as percentage point)
• Extern ref. (only one external reference can be selected):

– Not used
– Water level
– CU 401, AI1 analog input
– CU 401, AI2 analog input
– CUE, AI1 analog input
– CUE, AI2 analog input
– IO 403, AI1 analog input
– IO 403, AI2 analog input
– IO 403, AI3 analog input
– IO 403, AI4 analog input
– IO 351, AI1 analog input
– IO 351, AI2 analog input.

• Ff ref. (only one external reference can be selected):
– Not used
– Water level
– CU 401, AI1 analog input
– CU 401, AI2 analog input
– CUE, AI1 analog input
– CUE, AI2 analog input
– IO 403, AI1 analog input
– IO 403, AI2 analog input
– IO 403, AI3 analog input
– IO 403, AI4 analog input
– IO 351, AI1 analog input
– IO 351, AI2 analog input.

• No secure stop (dry running is deactivated; alarm stop is maintained)
• Use special setpoint (in relation to external reference)

– Special setpoint (as percentage).
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14.7.23 Pit levels
This display illustrates the various start and stop levels of the 
frequency-controlled pump.
Note: The display shown below should be considered as an 
example.
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Description

Setpoint

1: High level
2: Start level 2
3: Economy level, max.
4: Start level 1
5: Economy level
6: Stop level 1
7: Dry-running level.

Pump operation

1-2: Pump is running in the operating mode selected.
2-3: The pump is running at max. speed.
3-4: The pump is running with linear control.
4-5: The pump is running with linear control.
5-6: The pump is running at economy frequency (buffer range before stop).
6-7: The pump has been stopped.
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14.7.24 CUE configuration
Procedure for configuration of Grundfos CUE frequency 
converter:
1. Read and carry out the CUE start-up guide.
2. Then make these changes in the CUE menus:
• 1.2 Operating mode = Stop (recommended). Sets how the 

CUE is to react if there is no signal from the CU 401.
• 3.1 Control mode = Open loop.
• 3.7 Protocol = GENIbus.
• 3.8 Pump number (1-6) = Pumps to be controlled by the 

frequency converter must be allocated a number.
3. Jumper between CUE terminals 18 and 20 and screened 3-

conductor cable between the CU 401 and the CUE (GENIbus).

Connections
Note: Read the installation and operating instructions of the 
individual units before making any connections.
Grundfos IO 351 terminals 76-81 and 82-89 may be connected to 
dangerous contact voltage. External control voltage from other 
groups may occur.

IO 351 and frequency converter
Grundfos IO 351 can be connected to up to three frequency 
converters. Below is an example of connection.

CU 401 and CUE

CU 401 and IO 351

Terminal, Grundfos IO 351 Danfoss VLT

1. VLT 2. VLT 3. VLT FC 102 Signal type
10 12 14 29 Alarm, normally high
15 15 15 20 D-GND
17 25 21 55 Analog GND
18 22 26 53 0-10 V
76 76, 83 85, 87 12 VLT 24 V
77 81, 82 84 18 Start
79 82 86 27 Revers

CU 401 CUE

Output Terminal Signal type

Y 61 Bus
A 68 Bus
B 69 Bus

CU 401 IO 351

Output Terminal Signal type

Y Y Bus
A A Bus
B B Bus
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14.7.25 Mixer configuration
This display is used for setting the mixer operating parameters.
The mixer configuration display will only appear when the mixer is 
enabled. See section 14.7.7 CU 401, DO7 relay output.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Mixer configuration>
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Description

Set the mixer operating parameters:
• Start level 1 <-> Start level, mixer (difference between the two levels)

- The mixer will start at "Start level, mixer". When the level reaches "Start level 1", 
the pump will start, thus ensuring mixing before pump start.

• Stop level, mixer
- Make sure the mixer is completely submerged during operation.

• Mixer ratio 1:
- The mixer starts every 10 pump starts.

• Mix while pumping
- When enabled, the mixer will continue to run until the level reaches the "Stop level, 

mixer" or "Max. runtime".
• Contactor feedback

- When enabled, the operational status is determined by a feedback signal from 
the contactor.

• Max. runtime [min]
- When the mixer has been running for the set number of minutes, it will stop.
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14.7.26 Userlog - selection of data to log
This display is used for enabling logging of data for the parame-
ters selected. As a principal rule, logging of data should be con-
fined to measurable parameters; if, for example, the MP 204 
motor protector is not used for temperature measurement on any 
of the pumps, it should be disabled.
To prevent the waste of internal storage space, the logging of 
data should be limited to the parameters logged in the system.
The purpose of logging is to monitor 
• the operation
• the pump condition. 
Note: The display shown below should be considered as an 
example.

It is the responsibility of the SCADA system to collect the data 
relevant to the overall operation of the system.
The SCADA system is usually capable of storing all logged data. 
The logged data can be used for trend curves. Trend curves can 
be viewed on the basis of the majority of the logged data. See 
section 11.11 Trend curves.

Path: Settings>System>Userlog data selection>
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Description

Select the type of data to be logged from system and pumps:
• System:

- Level
- Average flow
- Power
- Specific energy.

• Pumps:
- Temperature, Pt 1 (IO 401)
- Temperature, Pt 2 (from MP 204 or IO 111. If both units are connected, only IO 111 

data will be logged.)
- Water in oil
- Average flow
- Average mains voltage
- Average current
- Power
- cos ϕ.
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14.7.27 Userlog intervals
This display is used for setting the log interval of a specific 
parameter. This means that the logging of, for example, all tem-
perature parameters are made at the interval indicated under 
temperature. 
Generally, the log interval should depend on the period of time 
(log period) covered by the graph to be displayed. The time 
depends on the parameter in question. 
The log period can be extended by choosing a longer log interval. 
For example, the level parameter could be followed over a period 
of 24 hours, whereas changes in water-in-oil sensor parameters 
occur slowly and could be followed weekly or even monthly. 
Note: The display shown below should be considered as an 
example.

The storage space is limited as described below.
Each individual parameter can be logged in 2880 data points, 
resulting in the following optimum intervals:

Path: Settings>System>Userlog intervals>
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Description

Select the desired log intervals for the parameters listed:
• Level
• Average flow
• Temperature
• Current
• Voltage
• Power
• cos ϕ
• Specific energy
• Water in oil.

Log item Maximum number of samples Can be changed 
by user

Level 3000 (25 hours at 30-second intervals) Yes
Average flow

720 (30 days at 1-hour intervals) No
Pumps 1-6: Average flow
Pumps 1-6: Temperature Pt100

750 (25 hours at 120-second intervals) YesPumps 1-6: MP 204, Pt temperature
(If an IO 111 is connected, the temperature 
from the IO 111 will be used.)
Pumps 1-6: MP 204, current 3000 (25 hours at 30-second intervals) Yes
Pumps 1-6: MP 204, voltage 3000 (25 hours at 30-second intervals) Yes
Power

3000 (25 hours at 30-second intervals) Yes
Pumps 1-6: MP 204, power
Pumps 1-6: MP 204, power factor (cos ϕ) 3000 (25 hours at 30-second intervals) Yes
Specific energy 720 (30 days at 1-hour intervals) No
Pumps 1-6: Water in oil 720 (30 days at 1-hour intervals) No
AI1 input, IO 403 3000 (2-minute interval) Yes
AI2 input, IO 403 3000 (2-minute interval) Yes
AI3 input, IO 403 3000 (2-minute interval) Yes
AI4 input, IO 403 3000 (2-minute interval) Yes
DI8 input, IO 403 3000 (2-minute interval) Yes
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14.7.28 Installation name
This display is used for entering the name (identification) of the 
installation.
Displayed at the bottom of the display, the name can be used for 
communicating with the SCADA system.
Note: The display shown below should be considered as an 
example.

Path: Settings>System>Installation name>
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Description

Press ok to display a qwerty keypad for entering the installation name.
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14.8 Factory settings
This display is used for restoring the original factory settings. 
See the factory settings for system and pumps in section 
9. Factory settings. 
Note: When returning to the system factory settings, the system 
will be configured to a two-pump system. See section 10. Quick 
start for additional information.
Note: The display shown below should be considered as an 
example.

Path: Settings>Factory setting>
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Description

Procedure:
1. Select "System" or the pump to return to factory settings.
2. Press ok (the focus frame is flashing).
3. Press the plus button (a check mark V appears).
4. Press ok to approve.
With the exception of the parameters listed below, all factory settings will be reestab-
lished.
• Counter values
• Telephone book for SCADA and interlock
• Profile access code (only used by SCADA system)
• PUK code. 
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14.8.1 Units
This display is used for the selection of measuring units. 
The selection of units is also possible in connection with the con-
figuration of the individual sensors.
Changing standard will cause the system to change the default 
units for each of the given parameters. 
The unit selected will be displayed on the OD 401 displays. 
The choice of units does not affect the data displayed on a 
SCADA system. 
Note: The IO 403 treats units independently of these settings.
Note: The display shown below should be considered as an 
example.

Path: Settings>Units>
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Description

Select SI or US standard. Then select the unit to be displayed on the OD 401 displays.
• Level:

– m
– cm
– ft
– in.

• Flow:
– m3/h
– l/s
– gpm.
– Vibration:
– mm/s
– in/s.

• Volume:
– m3

– l
– gal.

• Pressure:
– Pa
– Bar
– mBar
– kPa
– psi.

• Temperature:
– ºC
– ºF.
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14.8.2 Access code
This display allows the user to define and enter an access code, 
if required. 
The code consists of a combination of five buttons on the opera-
tor display. 
The purpose of the access code is to prevent unintended 
changes in a given configuration by an unauthorised person.
There are two different access codes:
• access code for settings
• access code for operation.
Note: The display shown below should be considered as an 
example.

Path: Settings>Access codes>
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Description

Recommended procedure for the entry of an access code: 
1. Write down the desired access code on a piece of paper: Five characters consisting of 

"arrow up", "arrow down", plus and minus.
2. Enter the code in the line against "Access code" and press ok. 
3. Enter the code once more in the line against "Repeat access code" and press ok.

If the two access codes entered are identical, a check mark appears in the "Use 
access code" check box. The access code is now enabled.

After the access code has been enabled, the OD 401 will prompt for an access code each 
time settings are to be made. When the access code has been entered, it will be active 
for 8 minutes after the last button press. 
To disable the access code, remove the check mark in the "Use access code" check box. 
To abort the entry of access code, press home or wait for the OD 401 to abandon the dis-
play automatically after approx. 3 minutes.
Note: If you forget your access code, you will have to contact Grundfos for assistance. 
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14.8.3 GSM modem configuration

14.8.4 GSM modem
The display can be used to configure a G 401 module as a com-
munication module. 
The G 401 must be physically present. 
The CU 401 must be connected to an Ethernet module and to the 
G 401 via a crossed network cable. 
If the G 401 is installed in an area of weak coverage as regards 
GSM signal, an external antenna must be installed. 
A COMLI or ModBus protocol can be used.
For further information about the protocols, contact Grundfos.
Note: The display shown below should be considered as an 
example.

Path: Settings>GSM modem>
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Description

• A check mark in the check box enables GSM communication. GSM communication 
can only be enabled if GPRS communication is disabled.

• PUK code: Enter the PUK code to unlock the SIM card. The G 401 generates a PIN 
code so that the card cannot be moved to another GSM unit. The PUK code is handed 
out by the teleoperator from whom the SIM card was bought.

• GSM data: A check mark in the check box indicates which protocol the G 401 should 
use for outgoing calls.
- ModBus
- COMLI.

Note: If the protocol is changed, the system, the CU 401 and the G 401 modem need a 
restart (off/on).
• SMS operator number: The operator number is handed out by the teleoperator from 

whom the SIM card was bought. In most cases, the number is stored on the SIM card.
Note: The teleoperator must be informed that the SIM card is to be used for a 
Siemens modem.
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14.8.5 GPRS configuration
The display can be used to configure a G 401 module as a com-
munication module via GPRS.
The G 401 must be physically present. 
The CU 401 must be connected to an Ethernet module and to the 
G 401 via a crossed network cable. 
If the G 401 is installed in an area of weak coverage as regards 
GPRS signal, an external antenna must be installed. 
OPC is used as communication protocol.
For further information about the protocols, contact Grundfos.
Note: The display shown below should be considered as an 
example.

Path: Settings>GPRS configuration>
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Description

• A check mark in the check box enables GPRS communication. GPRS communication 
can only be enabled if GSM communication is disabled.

• APN (Access Point Node): Enter the APN address.
• User name: Enter the user name.
• Access code: Enter the access code.
Note: The APN address, user name and access code are handed out by the teleoperator 
from whom the SIM card was bought.
The IP address on the SM card can be viewed. See section 11.7 GSM/GPRS modem.
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14.8.6 Radio modem configuration
The radio modem configuration menu is accessed via the OD 401 
operator display. 
The G 403 module is configured with communication settings 
matching the actual radio modem.
Note: The display shown below should be considered as an 
example.

Factory settings

Path: Settings>Radio modem configuration>
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Description

Select radio modem communication by putting a check mark in the check box.
• Address 3 (slave address of G 403 ModBus/COMLI).
Select protocol:
• COMLI (1 start bit, 8 data bits and ODD parity)
• ModBus/RTU (parity can be set by the user)
• Parity:

- NONE
- ODD
- EVEN.

Select baud rate to modem:
• 1200
• 2400
• 4800
• 9600
• 19200.
Note: The baud rate is the communication speed between the G 403 and the radio 
modem. The baud rate for the radio modem must be set manually according to the 
specifications for the actual radio modem. 

Function Setting

Protocol ModBus/RTU
Address 3
Baud rate 9600
Parity NONE
Data bits 8
Stop bits 2

Range

Address 1-247 (ModBus requirement)

Baud rate 1200-19200 (between G 403 and radio mo-
dem)

Parity NONE-ODD-EVEN for ModBus and 
ODD for COMLI

Data bits 8 (ModBus requirements, COMLI recommen-
dation)
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14.9 Telephone book
This display is the opening display for setting parameters con-
cerning communication:
• SCADA (setting of SCADA alarm dialup and feedback to 

SCADA)
• Interlock (setting of stop between controllers in the event of 

alarm level)
• SMS (enables the system to send SMS messages to, for 

example, a mobile or cellular phone)
• SMS (setting of telephone number, schedule, heartbeat, etc.).
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>
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Description

A check mark indicates that the channel of communication has been selected.
Note: In order to see specific settings, for instance if advanced or simple SMS has been 
selected, open the individual submenus.
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14.9.1 SCADA network
This display is used for setting the system in a SCADA network 
and various dialup functions.
In the "Handling system alarms" display, sections 14.2.3 System 
alarms and warnings - alarm handling and 14.2.6 Pump alarms 
and warnings - alarm handling, it is possible to set the system to 
send an alarm telegram to a SCADA system in the event of an 
alarm. 
In addition to setting the alarms, the parameters for dialup to the 
SCADA system must be set and a CompactFlash modem 
installed. 
It is possible to enter several SCADA systems. Normally, dialup is 
made to only one SCADA system. However, if dialup to the prior-
ity 1 SCADA system fails, dialup to the priority 2 SCADA system 
will be attempted, etc. 
Possible settings:
• SCADA dialup active 
• number of dialup attempts to each SCADA system
• delay between each alarm dialup attempt. 
When a dialup is successful, no more dialups will be made until a 
new alarm dialup is active. 
An analog modem communicates with the SCADA system via 
ModBus protocol via the modem connection. 
A GSM modem can communicate with the SCADA system via 
ModBus or COMLI protocol.
Note: Calls should only be set for the GSM and analog modems. 
The GPRS modem has always connection and does not have to 
be set separately. 
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SCADA>
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Description

Select the SCADA systems connected to the controller.
Possible settings:
• Dialup to SCADA (determines whether alarm dialups are active)
• Priority 1 (the first SCADA system to be dialled in the event of alarm)
• Priority 2 (the next SCADA system to be dialled if dialup to priority 1 fails)
• Priority 3 (the next SCADA system to be dialled if dialup to priority 2 fails)
• Priority 4 (the next SCADA system to be dialled if dialup to priority 3 fails)
• Priority 5 (the next SCADA system to be dialled if dialup to priority 4 fails)
• Redial delay (delay between two alarm dialups).
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14.9.2 SCADA
This display is used for setting the user in a SCADA network.
The telephone number is entered by means of the keypad with 
numbers. 
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SCADA>Priority 1>
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Description

Enter data on the actual SCADA system:
• SCADA ID (identification of the system)
• Telephone number
• Max. number of dials (set the number to zero to disable the actual SCADA system)
• PIN code (code to be used by the SCADA system for dialups for the purpose of chang-

ing parameters).
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14.9.3 Interlock
The interlock is enabled when the alarm level is active and dis-
abled when the water level has fallen below the highest stop level 
for the selected pumps. 
Interlock means that the pumping station can dial one or more 
pumping stations upstream to stop the flow of liquid from these 
stations. The function is used if a pumping station is almost full. 
The interlock dial is protected by an access code, allowing only 
the station with the right access code to stop other stations. 

Note: The display shown below should be considered as an 
example.

Example:

In a system, station A can, for example, receive a dialup from up 
to three downstream stations to stop the flow of liquid (a stop 
command). Station A can then dial up to two upstream stations. 
See above figure.
A station can handle five connections.

If interlock is enabled, the alarm level alarm must 
also be enabled as this alarm controls the inter-
lock function. 

Path: Settings>Telephone book>Interlock>
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Description

Select the installations/stations to dial or from which to receive dialups. 
Possible settings:
• Interlock active: A check mark in the check box enables the interlock function.
• No. 1 (the first station to be dialled or from which to receive a dialup).
• No. 2 (the second station to be dialled or from which to receive a dialup).
• No. 3 (the third station to be dialled or from which to receive a dialup).
• No. 4 (the fourth station to be dialled or from which to receive a dialup).
• No. 5 (the fifth station to be dialled or from which to receive a dialup).
Interlocking timeout:
If no new interlock dialup is received within this time, interlock will be disabled.
Note: The interlocking timeout is determined by the sending station.
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Water flowDownstream Upstream
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14.9.4 Interlock - user settings
This display is used for setting the interlock function. The function 
is factory-set to "not active". 
The telephone number is only required if the pumping station is to 
dial another pumping station. 
The PIN code is used for dialups received or dialups transmitted 
to another station (identical PIN codes are allowed). 

Note: The PIN code must be valid in order for the station to acti-
vate other stations and for the station to be controlled by other 
stations.

Procedure:
1. Enter the name of the station to be controlled. 
2. Enter the telephone number and PIN code of the station 

(the PIN code must be entered under "Receive" in the station 
to be contacted). 

3. The dialup function is enabled.
Note: The display shown below should be considered as an 
example.If interlock is enabled, the alarm level alarm must 

also be enabled as this alarm controls the inter-
lock function. 

Path: Settings>Telephone book>Interlock>No. 1 Bjerringbro>
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Description

Enter the data on the actual installation/controller:
• Installation name (identification of the controller)
• Telephone number (GSM and analog)

- Enter the number to be dialled by the CU 401 (not required for receiving dialups).
• Telephone number (GPRS)

- Enter the IP address and the network number to which the CU 401 is to be con-
nected.
The IP address can be read from the status display of the station to be controlled. 
See section 11.7.
The network number can be read from the status display of the station to be control-
led. See section 11.5.
Example:
IP number of the station to be controlled: 172.16.1.3
Network number of the station to be controlled: 2
Enter "172.16.1.3:2".

• PIN code 
- If check mark in "Transmit": PIN code to be transmitted to another controller.
- If check mark in "Receive": PIN code to be transmitted from another controller to stop 

the actual controller.
- The PIN code has no function during GPRS communication. 

Use the standard PIN code "0". 
• Interlock mode

- Disabled: A check mark indicates that the installation/controller is disabled.
- Transmit: A check mark indicates that the installation/controller is to be dialled.
- Receive: A check mark indicates that dialups are to be received from the installation/

controller.
• Interlock message

- Start
- Stop.

Command to be sent to the controller in the event of interlock; only required if the 
controller is to be dialled.

The entries are made by means of a keypad. See below.
Note: Interlock only works if a check mark has been put in "Receive" for the "controlling" 
station and in "Transmit" for the "controlled" station.
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14.10 SMS
This display is used to enable/disable SMS forwarding and to 
configure up to five outgoing SMS messages.
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>
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Description

• Use advanced SMS
– SMS telephone numbers (SMS can be sent to these telephone numbers)
– SMS schedule (states recipients and time for sending of SMS)
– SMS heartbeat message (information saying that the pumping station is able to 

communicate)
– SMS authentication (setting of access control)

• Use simple SMS
• Delay
• Message #1-5.
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14.10.1 SMS phone numbers
In this display, up to three mobile phone numbers can be entered.

SMS numbers
Together with the schedule, the mobile phone numbers are used 
to send SMS messages in case of a warning or an alarm set to 
send an SMS.
Under SMS schedule, the user selects which of the phone 
numbers entered are to be the primary number and the 
secondary number.
The SMS numbers are also the number used in connection with 
SMS and communication via SMS. See section 14.10.4 SMS 
authentication.

An SMS can be sent in three ways:
• to the primary number
• to the primary and the secondary number
• to the primary number and then to the secondary number if the 

primary number does not acknowledge receipt of the SMS 
message. 

Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>SMS phone numbers>
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Description

• SMS numbers:
– Click the ok button next to number 1, 2 and 3. A new menu appears where the 

mobile phone numbers can be entered. End by pressing the ok button. 
• Send SMS to:

– Primary number
If there is an alarm or a warning, an SMS will be sent to the primary number.

– Both pri. and sec. no.
If there is an alarm or a warning, an SMS will be sent to the primary and the 
secondary number.

– First pri., then sec. no. if not acknowledged
If the primary number does not acknowledge the SMS message within the time set, 
an SMS will be sent to the secondary number. The primary and secondary number a 
new time limit for acknowledging the SMS message. 

• Acknowledge time
Is the time within the user with the primary number must acknowledge receipt of the 
SMS message before it is sent to the secondary number. The acknowledge time is 
factory-set at 10 seconds and can be changed by the user.
The user acknowledges receipt of the SMS message by returning the content of the 
SMS message received. 
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14.10.2 SMS schedule
In this display and the following submenus, the SMS schedule is 
set. The user sets to which numbers SMSes are to be sent 
depending on day of the week and period.

Selection day of the week
When a day of the week has been selected, it is possible to set 
these periods:
• Work
• Off
• Sleep
• Change 1
• Change 2
• Change 3.
The settings under Monday can be copied to all days of the week 
by putting a check mark in the box "Copy Monday into all days". 
Every time settings under Monday are changed, the check mark 
must be put to update settings made under Monday.

If almost similar settings are required for the week, it is advisable 
to make the desired settings for Monday and then copy them to 
the rest of the week. Finally, minor modifications can be made for 
individual day, e.g. Saturday and Sunday. 
Note: Every time Monday is copied to all days of the week, the 
settings made for the other days of the week will be changed. 
The display shown below should be considered as an example.

Path: Settings>Telephone book>SMS>SMS schedule>
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Description

Select the day of the week to be set.
• Scheduling of

– Monday
– Tuesday
– Wednesday
– Thursday
– Friday
– Saturday
– Sunday.
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Setting of day of the week
First set the start time of the three periods, then the times for the 
three changes.

Period
To enable the sending of an SMS in the three periods, set a check 
mark at the individual periods. 
State also at what time of the day the period is to start (hours and 
minutes).

Change
It is possible to set three times for change during the day (24 
hours). Under every change, both the primary and the secondary 
phone number are to be selected.
When the ok button is pressed at the primary and the secondary 
number, a new menu will appear where it is possible to select 
between the three numbers in the phone book.
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>SMS schedule>Monday>
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Description

Example: The work day begins on Monday at 7:00, the off period at 15:30 and the sleep 
period at 22:00. The display shows that SMS messages are allowed in all three periods. 
A change can cover several periods.
Note: If the same times are set for the three changes, the phone numbers under change 
3 will be used.
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14.10.3 SMS heartbeat message
This display allows the user to set when an SMS heartbeat 
message is to be sent.
A heartbeat message tells the user that the system and the 
mobile phone is connected.
A heartbeat message is only sent to the primary phone number.
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>SMS heartbeat message>
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Description

• Active days
– Here the days are selected on which a heartbeat message is to be sent. It is 

possible to select all days.
• Time

– Any time can be selected. In the example below, the time for heartbeat message is 
set to 12:30.

• Text
– The text "I am alive" can be changed into another text. In addition to the text, the 

name of the station is shown. In this case, "Station 1".
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14.10.4 SMS authentication
This display allows the user to set the access control for 
communication between the mobile phone and the system.
The access control ensures that only the three mobile numbers in 
the phone book or users knowing the access code, are able to 
communicate with the system. 
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>SMS authentication>
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Description

• No protection
If no protection is selected, everybody who can send an SMS to the system, can 
change the settings.

• Protection, phone number
Only the three mobile numbers in the phone book can change systems settings.

• Protection, password
All SMS messages sent to the system must start with the password.

• Protection, both
The user can carry out changes in the system by sending an SMS from a mobile 
number in the phone book or by sending an SMS from a "foreign" mobile phone and 
start the text with the password.

• Password
The password must consist of four digits between 0 and 9. It is always shown as ****.
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14.10.5 Simple SMS message #1
This display allows the user to set outgoing SMS messages.
It is possible to distinguish between alarms and warnings from 
different pumps and the system by setting:
Message #1 = alarm from pump 1
Message #2 = alarm from pump 2
Message #3 = alarm from system.
Note: The display shown below should be considered as an 
example.

Path: Settings>Telephone book>SMS>Message #1>
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Description

Set the outgoing SMS messages:
• Telephone number

– The number must be of international format with '+' followed by the country code and 
the local number.

• Alarm/warning message
– Active: If the function has been activated, an SMS will be sent if an alarm or warning 

occurs.
– Not active: If the function has been activated, an SMS will be sent when the alarm or 

warning disappears.
Note: An "OK" will be added automatically at the end of the "Alarm message".

• Heartbeat message
– Here the days are selected on which a heartbeat message is to be sent. It is 

possible to select all days.
– Any time can be selected. In the example below, the time for heartbeat message is 

set to 12:30.
– Text

The text "I am alive" can be changed into another text. In addition to the text, the 
name of the station is shown. In this case, "Station 1".
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14.11 Time and date settings
This display is used for making the internal year, date and time 
settings indicated at the bottom of all displays. The time settings 
are also used for the time registration in the alarm log. 
Note: To ensure data logging in the SCADA system, it is 
important that the clock in the CU 401 and the clock in the 
SCADA system are synchronous. 
Note: The display shown below should be considered as an 
example.

Synchronising
1. Insert the button cell battery into the CU 401 and make sure 

that the PU 102 is disconnected.
2. Switch on the CU 401.
3. Set the CU 401 clock.
4. Change the userlog intervals, if required. See section 

14.7.27 Userlog intervals.
5. Switch off the CU 401 and connect the PU 102.
6. Switch on the CU 401.
7. Check that the clock is correct after start-up.

Path: Settings>Time, date and year>
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Description

Procedure:
1. Set the date and time:

- Year 
- Month
- Day
- Hour
- Min.
- Sec.

2. Put a check mark in the "Save settings" check box.
3. Press ok to enable (synchronise) the date and time.
If the date reverts to 1979 after a power cut, the internal battery of the CU 401 is probably 
not charged and needs replacement. The battery life is approx. 3 years. 
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14.11.1 Replacement of internal battery of the CU 401

(expected service life 3 years)
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• Switch off the power supply to the CU 401.
• Turn the locking screw to "slide position".

Use a 6 mm screwdriver for slotted screws.

• Push the modules, which are placed next to the CU 401 and have contact via module bus, 
away from the CU 401 (approx. 15 mm to each side).
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• Remove the terminals and turn the locking screw to position "unlocked".
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• Remove the CU 401 unit from the DIN rail by lifting it out at the bottom.
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• Turn the CU 401 unit upside down.
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The battery is kept into place by four "locking elements". 
• Use a small screwdriver or a similar tool to lift the battery out of the CU 401.
Note: The tool used should not be made of a conducting material and it must be suitable for a 
straight slot.
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• Fit a new battery according to the specifications.
Note: The text on the battery should be visible after installation.
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• Mount the CU 401 on the DIN rail, push the modules together and fit the terminals.
• Turn the locking screw to position "locked".
• Switch on the power supply (PU 101).
• Set the clock using the operator display (OD 401).

Slide position 

Locked Unlocked

Battery
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14.12 Language
This display allows the user to select the language to be used by 
the OD 401 operator display.
Note: The display shown below should be considered as an 
example.

Path: Settings>Language>
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Description

Local language is default.
English can be selected instead of local language. 
Put a check mark in the check box of the desired language to enable the language.
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15. Configuration of SMS communication via 
mobile phone

15.1 Entering of phone numbers and access code
SMS communication between a mobile phone and the system 
always requires that phone numbers are entered into the phone 
book or that an access code is used. 
The first time the system is used, it has to be initialised with this 
command:

INIT <access code>
The number of the mobile phone used for initialising the system 
will be added to the internal phone book of the module. Access 
via SMS commands can now take place from this number or by 
using the access code, which must consist of four digits between 
0 and 9.
Before carrying on the configuration, wait until the system has 
acknowledged the change with this positive SMS message:

INIT: <phone number> added to Phone No. list
Access code: <access code>

Note: If you forget the access code, you can create a new one via 
the OD 401 display or Grundfos PC Tool.
If the system has already been initialised from another phone 
number (the phone book is not empty), it will send a negative 
SMS message:

INIT: Already initialised from another phone No.

15.1.1 Adding of phone numbers
It is possible to add a number to the system phone book from the 
mobile phone used for initialisation. The number must be of 
international format with '+' followed by the country code and the 
local number.

ADDnumber <phone number>
It is also possible to add a number via another mobile phone with 
this command:

<access code> ADDnumber <phone number>
When a new number has been added, the system will 
acknowledge the change with this positive SMS message:

ADDNUMBER: <phone number> added to Phone No. list
Note: The phone book can contain up to three phone numbers.

15.1.2 Deletion of phone numbers
It is possible to delete a number in the phone book with this 
command:

DELNUMBER: <phone number>
If the number exists, it will be deleted, and the system will 
acknowledge the change with this SMS message:

DELNUMBER: <phone number> deleted from the Phone 
No. list

Note: It is possible to delete the number from which the SMS 
message is sent.

15.2 Change of acknowledge time
It is possible to change the acknowledge time with this command:

DELAY <time in minutes>
The system will acknowledge the change with this positive SMS 
message:

DELAY changed to <time in minutes>

15.2.1 Change of access option
It is possible to change the access option with this command:

ACCESSCTR <access option>
• LIST

Only numbers in the phone book can send configuration and 
control messages.

• CODE
The 4-digit access code must be used in front of all configura-
tion and control commands.

• BOTH
Both LIST and CODE can be used for access control. 
Only one is required to get access.

• NONE
There is no access control. All SMS commands can be sent 
from a mobile phone without access control.

The system will acknowledge the change with this positive SMS 
message:

Accessctr changed to <access option>

15.2.2 Change of access code
It is possible to change the access code with this command:

CODE <access code>
The system will acknowledge the change with this positive SMS 
message:

SMS CODE changed to <access code>

15.3 Status information
15.3.1 Status1
Send an SMS with this command to the system in order to get the 
first part of status information:

STATUS1 <pump number>
The system sends an SMS with this text:

<installation name> : Pump Running: True : Setpoint: 
xxx.x cm : Level yyy.y cm>

If no pump number is entered, the system will send status1 for 
pump 1.

15.3.2 Status2
Send an SMS with this command to the system in order to get the 
second part of status information:

STATUS2 <pump number>
The system sends an SMS with this text:

<installation name> : Voltage: xxx.xx V : Current: xx.xx 
A : Power: xxx.xx kW :
Energy:</b> xxx.xx kWh : Temp: xxx.xx C : Hours xx h xx 
min : NoOfStarts: xxxx"

If no pump number is entered, the system will send status2 for 
pump 1.

Installation name Pit name
Pump Running: True The pump is running
Pump Running: False The pump has been stopped
Starting The pump has received a start signal
Stopping The pump has received a stop signal
Setpoint Start level in centimetres 
Level: Actual water level in centimetres

Installation name Pit name
Voltage Actual mains voltage
Current Actual current consumption
Power Input power
Energy Total consumption in kWh
Temp Motor winding temperature
Hours Number of pump operating hours
NoOfStarts Number of pump starts
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15.4 Start of pump
Send an SMS with this command to the system in order to start a 
pump:

START <pump number>
The system acknowledges receipt by sending an SMS with this 
text: "Starting".
If no pump number is entered, pump 1 will be started.
Note: To check if the pump has started, send a status1 
command. See section 15.3 Status information.

15.5 Stop of pump
Send an SMS with this command to the system in order to stop a 
pump:

STOP <pump number>
The system acknowledges receipt by sending an SMS with this 
text: "Stopping".
If no pump number is entered, pump 1 will be stopped.
Note: To check if the pump has stopped, send a status1 
command. See section 15.3 Status information.

15.6 AUTO
Send an SMS with this command to the system in order to set a 
pump to AUTO:

AUTO <pump number>
If no pump number is entered, pump 1 will be set to AUTO.
The system acknowledges receipt by sending an SMS with 
status1 information for the pump selected.

15.7 Fault messages
• <phone number>: Not added, Phone No.list full

The phone book is full. The phone book can contain up to 
three phone numbers.

• <phone number>: Not in Phone No. list
The phone number which the user wants to delete is not in the 
phone book.

• ADDNUMBER: Illegal phone No. format
The phone number which the user wants to add to the phone 
book has a format which the system cannot read. For instance 
too many or too few digits.

• INIT: Already initialised from another Phone No.
The SMS system has already been initialised by another 
phone number.

• INIT: Illegal Access code format. Must be 4 figures.
The access code sent does not consist of four digits.

• Unknown command
General fault which is often by misspelling of commands or 
missing spaces.
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16. Number of inputs and outputs
The table below shows all the system inputs and outputs. 
For connection of the individual inputs and outputs. See the wir-
ing diagrams, pages 5 to 8.
For technical data on module inputs and outputs. See the installa-
tion and operating instructions on the modules.

Inputs and outputs
Number of inputs and outputs

2 pumps
(3 modules)

4 pumps
(4 modules)

6 pumps
(5 modules)

Digital inputs (24 V) 19 29 39
Digital inputs (5 V) (pulse counter or digital input) 1 1 1
Analog inputs for connection to sensors with current (4-20 mA) or voltage (0-10 V) 8 10 12
24 V output for sensor electricity supply 6 8 10
10 V output for simple potentiometer connection 1 1 1
Relay outputs for alarms for control of external devices (400 VAC/2 A), e.g. rotor flash, 
horn, etc. 6 6 6

Relay outputs for pump control via contactors 2 4 6
Pulse counter input (max. 10 kHz) 1 1 1
Pt100/Pt1000 sensor inputs 2 4 6
PTC thermistor inputs, double-insulated (5 V) 2 4 6
Phase sequence detector* 1 2 3
GENIbus communication connections 1 1 1
Connection of OD 401 operator display 1 1 1
Connection of UPS PU 102 battery back-up* 1
Anybus CU 401 connection* 1
Ethernet CU 401 connection* 1
Modem connection 1
Modem for CU 401 control unit* 1
Anybus module for CU 401 control unit* 1

* accessory (requires FB 101 module)
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17. Fault finding

17.1 Locked display

17.2 CU 401 indicator lights
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Description

If this display appears, an external system is changing the settings, e.g. a SCADA sys-
tem.
The display can be operated again when the external system is finished. 
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Fault (F):
The indicator light is red if the CU 401 unit does not function correctly.
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Run (R):
The indicator light is green when the application program is running correctly.
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Power (P):
The indicator light is green when the power supply to the CU 401 unit is OK.
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UPS battery back-up (BATT):
The indicator light is green when
• the battery for the UPS battery back-up (PU 102) is charged and capable of powering the 

CU 401 in case of supply failure.
The indicator light is off when
• the UPS battery back-up (PU 102) has not been fitted
• the battery for the UPS battery back-up (PU 102) has not been charged.
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Digital inputs 1 to 6: 
The indicator light is yellow when the input is active.

Relay outputs 7 and 8: 
The indicator light is yellow when the output is active. 
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17.3 IO 403 indicator lights

17.4 IO 401 indicator lights
 

17.5 PU 101 indicator lights
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Status (S):
The indicator light is green when the IO 403 module is active and OK.
The indicator light is red if the IO 403 module does not function correctly.
Note: The indicator light is red until the program has been loaded into the CU 401. 

TM
02

 6
69

0 
13

03

Relay outputs 1 to 4: 
The indicator light is yellow when the output is active. 

Digital inputs 5 to 8: 
The indicator light is yellow when the input is active. 
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Status (S):
The indicator light is green when the IO 401 module is active and OK.
The indicator light is red if the IO 401 module does not function correctly.
Note: The indicator light is red until the program has been loaded into the CU 401.
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Digital inputs 1 to 5: 
The indicator light is yellow when the input is active.

Relay output 8: 
The indicator light is yellow when the output is active. 
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Inputs for PTC sensor 6 and 7: 
The indicator light is green when
• the input is used with PTC sensor (< 500 Ω).
• the input is used with thermal switch (closed).
The indicator light is red when
• the input is used with PTC sensor (MΩ).
• the input is used with thermal switch (open). 
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Status:
When the PU 101 module is connected correctly, the green indicator light on the front will 
indicate the "OK" status of the module as long as the module is powered.
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17.6 PU 102 indicator lights

17.7 CUE indicator lights
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PWR: 
The indicator light is green when the PU 102 is ready to supply power to the CU 401. 
(The battery should be half charged, at the minimum.)
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BAT FAIL:
The indicator light is red if the battery has not been fitted or the battery is not charged.
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CHARGING:
The indicator light is yellow when the battery is being charged and the indicator light goes out 
when the battery is fully charged.
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Indicator light Function

On (green)
The pump is running or has been stopped by a stop function.
If flashing, the pump has been stopped by the user (CUE 
menu), external start/stop or bus.

Off (orange) The pump has been stopped with the on/off button.

Alarm (red) Indicates an alarm or a warning.
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18. Dimensional sketches, panel and board

18.1 Installation example 1 (one row)

Fig. 30 Dimensional sketch, installation example 1

18.2 Installation example 2 (two rows, with extension cable)

Fig. 31 Dimensional sketch, installation example 2

Note: Example 2 shows a pump controller with the possibility of 
connecting four pumps.
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18.3 Installation example 3 (two rows, with extension cable and UPS module)

Fig. 32 Dimensional sketches, installation example 3

Note: Example 3 shows a pump controller with the possibility of 
connecting four pumps.
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18.4 Dimensional sketches, control unit and modules

Fig. 33 Dimensional sketches, control unit and modules

Note: The dimensional sketch is only to be considered as a 
guideline and not a requirement for the construction of a control 
panel. The distances marked with arrows are the minimum values 
recommended. 
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18.5 Appendix
18.5.1 Setting of combi alarms
See section 5.11 Combi alarms.

Fig. 34 Setting of combi alarms using Grundfos PC Tool for 
Modular Controls
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18.5.2 Example of user-defined I/O
Settings to be made in the example in section 5.12 User-defined 
I/O are described below.

In this display, name and contactor settings are entered.

Fig. 35 Setting of digital inputs of IO 403

IO 403 input/output Function

AI1 Pressure transmitter in stormwater 
retention basin

DO5 Start/stop of drain pump
DO6 Start/stop of mixer 1
DO7 Start/stop of mixer 2
DI1 Auto, drain pump
DI2 Manual, drain pump
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Setting of relay outputs of IO 403
In this display, pressure transmitter and auto-function is 
combined so that a water level over 0.5 m for more than 30 
seconds will make the internal flag "User IO 1" active.

Fig. 36 Setting of digital inputs of IO 403

Setting of analog inputs of IO 403
Name for function is entered together with control signal and duty 
range.

Fig. 37 Setting of analog inputs of IO 403
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Setting of user-defined I/O 1
In this display, pressure transmitter and auto-function is 
combined so that a water level over 0.5 m for more than 30 
seconds will make the internal flag "User IO 1" active.

Fig. 38 Setting of user-defined I/O 1

Setting of user-defined I/O 2
In this display, the drain pump is activated, as manual is set to 
active or "User IO 1" is active.

Fig. 39 Setting of user-defined I/O 2
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Setting of user-defined I/O 3
In this display, the internal flag "User IO 3" is activated, as the 
system is in AUTO and the water level is over 0.45 m for more 
than 15 seconds. This flag is used for mixer control.

Fig. 40 Setting of user-defined I/O 3

Setting of user-defined I/O 4
In this display, mixer 1 is activated if "User IO 3" is active and the 
mixer runs with a cycle of 30 seconds of operation and 30 
seconds of stop.

Fig. 41 Setting of user-defined I/O 4
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Setting of user-defined I/O 5
In this display, mixer 2 is activated if "User IO 3" is active. The 
mixer runs with a cycle of 30 seconds of operation and 30 
seconds of stop.

Fig. 42 Setting of user-defined I/O 5
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18.5.3 Combi alarms for user-defined I/O

PC Tool - Input name PC Tool - Input module OD 401 - Selected index
Digital input 1 (DI1) CU 401 256
Digital input 2 (DI2) CU 401 257
Digital input 3 (DI3) CU 401 258
Digital input 4 (DI4) CU 401 259
Digital input 5 (DI5) CU 401 260
Analog input 1 (AI1) CU 401 261
Analog input 2 (AI2) CU 401 262
Counter input (CNT) - -
Interlocked CU 401 264
Water level CU 401 265
Digital input 1 (DI5) IO 403 512
Digital input 2 (DI6) IO 403 513
Digital input 3 (DI7) IO 403 514
Digital input 4 (DI8) IO 403 515
Counter input (DI8) IO 403 516
Analog input 1 (AI1) IO 403 517
Analog input 2 (AI2) IO 403 518
Analog input 3 (AI3) IO 403 519
Analog input 4 (AI4) IO 403 520
Digital input 1 (DI1) Pump 1 / 2 / 3 / 4 / 5 / 6 768 / 1024 / 1280 / 1536 / 1792 / 2048
Digital input 2 (DI2) Pump 1 / 2 / 3 / 4 / 5 / 6 769 / 1025 / 1281 / 1537 / 1793 / 2049
Digital input 3 (DI3) Pump 1 / 2 / 3 / 4 / 5 / 6 770 / 1026 / 1282 / 1538 / 1794 / 2050
Digital input 4 (DI4) Pump 1 / 2 / 3 / 4 / 5 / 6 771 / 1027 / 1283 / 1539 / 1795 / 2051
Digital input 5 (DI5) Pump 1 / 2 / 3 / 4 / 5 / 6 772 / 1028 / 1284 / 1540 / 1796 / 2052
Therm. switch T6 Pump 1 / 2 / 3 / 4 / 5 / 6 773 / 1029 / 1285 / 1541 / 1797 / 2053
Therm. switch T7 Pump 1 / 2 / 3 / 4 / 5 / 6 774 / 1030 / 1286 / 1542 / 1798 / 2054
PT 100/PT 1000 Pump 1 / 2 / 3 / 4 / 5 / 6 775 / 1031 / 1287 / 1543 / 1799 / 2055
SM111 Extra AI - -
WIO Pump 1 / 2 / 3 / 4 / 5 / 6 777 / 1033 / 1289 / 1545 / 1801 / 2057
Vibration - -
Pump is running Pump 1 / 2 / 3 / 4 / 5 / 6 779 / 1035 / 1291 / 1547 / 1803 / 2059
Pump is stopped Pump 1 / 2 / 3 / 4 / 5 / 6 781 / 1037 / 1293 / 1549 / 1805 / 2061
User flag 1 User IO flag 2304
User flag 2 User IO flag 2305
User flag 3 User IO flag 2306
User flag 4 User IO flag 2307
User flag 5 User IO flag 2308
User flag 6 User IO flag 2309
User flag 7 User IO flag 2310
User flag 8 User IO flag 2311
Combi Alarm 1 Combi alarm 2560
Combi Alarm 2 Combi alarm 2561
Combi Alarm 3 Combi alarm 2562
Combi Alarm 4 Combi alarm 2563
Combi Alarm 5 Combi alarm 2564
Combi Alarm 6 Combi alarm 2565
Combi Alarm 7 Combi alarm 2566
Combi Alarm 8 Combi alarm 2567
PC Tool - Output name OD 401-Output channel
User flag 0
Relay output 7 (DO7) 1
Relay output 8 (DO8) 2
IO 403 - DO1 3
IO 403 - DO2 4
IO 403 - DO3 5
IO 403 - DO4 6
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P1 relay output 8 (DO8) -
P2 relay output 8 (DO8) 8
P3 relay output 8 (DO8) 9
P4 relay output 8 (DO8) 10
P5 relay output 8 (DO8) 11
P6 relay output 8 (DO8) 12
IO 351_D00
IO 351_D01
IO 351_D02
IO 351_D03
IO 351_D04
IO 351_D05
IO 351_D06
IO 351_D07
IO 351_D08

Subject to alterations.
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A
Access code 17, 133, 140
Adjustment of counters 96
After-run time 116
Alarm

bell 18, 38
dialup 137
groups 38
handling 63, 67, 71
indicators 53, 56
limits 63, 66
list 38, 40, 41, 42, 58
log 15, 41, 42, 58, 64
menu 18
relay 4, 38, 41, 42
settings 63

Alarms 31, 33
AlarmSnapShot 61
Alternation 80, 100, 118, 119, 121
Analog input 9, 104, 105, 109, 110, 154
Anti-seizing 43, 116

B
Battery 150

C
Calibration 97
Cellular 137
Channel parameters 94
Counter 96

input 9, 49, 106, 112
CU 401 3, 18, 46, 103, 155
CUE configuration 123, 126

D
Digital input 4, 9, 109, 111
Dry running 50, 64, 74, 75, 76, 77, 78, 79
Dry-running level 37, 54, 64, 66, 80

E
Economy freq. 47
Economy frequency 123
Economy level 47, 123
Economy level, max. 47
Electric noise 4
Extern ref. 124

F
Factory settings 22, 62, 116

level 29
mixer 24
mixer alarms 33
OD 401 configuration 30
pit 29
pump 24
pump alarms 33
restoring 131
return to 131
system 22
system alarms 31
telephone book 30
userlog 26, 29

Fault finding 61, 155
CU 401 indicator lights 155
IO 401 indicator lights 156
PU 101 indicator lights 156
PU 102 indicator lights 157

Fault switch 93
FB 101 43, 59, 69, 122, 154
Feed-forward ref. 124
Flow 44, 47, 52, 61, 68, 132

calculations 82, 83
Flow max. multiply 82, 83
Flow min. multiply 82, 83
Flowmaker 127
Flush time 123
Foam drain 116, 117
Foam drain level 37, 64
Frequency converter 25

G
GENIbus 3, 69, 154
GPRS configuration 135
Group configuration 118
Groups 118, 119
Grundfos PC Tool 12
GSM / GPRS 43
GSM / GPRS modem 48, 49
GSM modem 134

H
High-level alarm relay 38
High-level float switch 80
High-water after-run time 116, 117

I
I/O settings 102
Indicator lights 15
Inputs 4, 9, 102, 109, 154
Installation name 101, 130, 141
Interlock 43, 54, 64, 137

configuration 140
user settings 141

Interlock disabled 57
interlock function 57
IO 111 8, 47, 60, 69, 122
IO 401 3, 7, 46, 69
IO 403 3, 6, 43, 46, 59, 109

K
Keypad 16

L
Language 151
Level 43, 52, 61

control 23
Level sensor 64, 72, 80
Levels 72
Locked display 155

M
Mains frequency 103
Maintenance 95
Measuring units 132
Mixer 24, 51, 123, 127
Mobile phone 137
Motor starter 4, 55, 68, 122, 128
MP 204 43, 47, 59, 68, 96, 122, 128

N
Network 138, 139

O
OD 401 15, 18, 150, 151
Operating hours 47, 80, 96
Operating parameters 18, 38, 43
Outputs 9, 102, 107, 108, 109
Overflow 43, 44, 84
Overflow status 45
Overflow system 85

P
Parallel-operation time 43, 44, 96
Phase-sequence module 122
PID control 124
Pit configuration 82
Program card 14, 37, 64
Program-card warning 64
Protection 4, 55, 68
Pulse counter input 9, 49, 112
Pump alarms and warnings

alarm handling 71
enable/disable 68–69
limits 70
resetting/approving 42

Pump grouping 118, 120
Pump groups 101
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R
Radio modem 13
Radio modem configuration 136
Relay output 9, 107, 108, 109, 113
Replacement of battery 150
Reversing interval 123
Reversing time 123

S
SCADA 52, 67, 68, 71, 128, 130, 132, 138, 139
Secure stop 124
Sensor configuration 80
Short Message Service 142
SM 111 8
SMS 142
SnapShot 18, 58, 61
Special setpoint 124
Specific energy 43, 52, 128, 129
Start level 1 81
Status 18, 38, 43, 46, 47, 50, 156
System

configuration 101
connections 5
overview 62
warnings 64

System alarms 41, 64, 67
System alarms and warnings

alarm handling 67
enable/disable 64
limits 66
resetting/approving 41

T
Telephone book 21, 137
Time settings

pump 116
system 149

Trend curves 18, 52, 128

U
Units 132
User-defined I/O 12
Userlog 101, 128
Userlog intervals 129

V
VFD configuration 122
VFD output 47

W
Warning limits 63, 64, 66, 70
Water in oil 47, 52, 68, 128, 129
Wiring diagrams 5, 6, 7, 8
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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 
Телефон: (37517) 233-97-65
Факс: (37517) 233-97-69

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
Mark GRUNDFOS Ltda.
Av. Humberto de Alencar Castelo 
Branco, 630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
51 Floor, Raffles City
No. 268 Xi Zang Road. (M)
Shanghai 200001
PRC
Phone: +86-021-612 252 22
Telefax: +86-021-612 253 33

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10010 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Čajkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:
e-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Lim-
ited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F, 
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332
e-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 
39
Тел. (+7) 495 737 30 00,  564 88 00
Факс (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 
496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 01 568 0610
Telefax: +386 01 568 0619
E-mail: slovenia@grundfos.si

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
Box 333 (Lunnagårdsgatan 6) 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. 
Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 18.12.2008
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